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1.0  INTRODUCTION 

Presented herein is the final remedial investigation/feasibility study (RI/FS) report for Trans 
Mountain Oil Pipe Line’s (TMOPL) Laurel Station facility.  The facility is located at 1009 East 
Smith Road in Bellingham, Washington (site). 

The site is owned by Trans Mountain Pipeline (Puget Sound) LLC, formerly Trans Mountain Oil 
Pipe Line Corporation and Terasen Pipelines, hereafter referred to as Trans Mountain.  It is 
currently operated by Kinder Morgan Canada. 

The facility is a cleanup site being addressed under the Model Toxics Control Act (Chapter 
70.105D of the Revised Code of Washington).  The cleanup is being overseen by the 
Washington State Department of Ecology (Ecology).  It is in Ecology’s Integrated Site 
Information System under the following: 

 Facility Site Name:  Laurel Station (Alternate Names:  Laurel Pump Station and Trans 
Mountain Oil Pipe Line) 

 Facility Address:  1009 E. Smith Road Bellingham, WA  98226-9765, Whatcom County 

 Facility Site Identification Number (FSID):  2893 

 Cleanup Site Identification Number (CSID):  102 

On May 28, 2010, the final supplemental RI/FS work plan (URS 2010a) was submitted to  
Ecology.  The work plan was prepared to meet the requirements of Washington Administrative 
Code (WAC) 173-340-350, Item II.A of Exhibit A of the First Amended Enforcement Order 
(Amended Order) No. DE 91-N192 (effective June 15, 1992), and Ecology directives outlined 
during the August 25, 2009 meeting of Ecology, Trans Mountain, and URS Corporation (URS).  
Per Ecology’s request, the supplemental RI/FS work plan included the following: 

 A Microsoft Access database compiling data collected at the site to date 
 Proposed cleanup levels 
 Identification of data gaps 
 Proposed scope of work to fill data gaps 

Addendums to the proposed data gap investigation outlined in the supplemental RI/FS work plan 
were submitted to Ecology on August 5, 2010 (URS 2010b), January 20, 2011 (URS 2011a), and 
May 23, 2011 (URS 2011b).  These work plan addenda were approved by Ecology on August 9, 
2010, January 22, 2011, and May 27, 2011, respectively.  In November 2011, the final dual-
phase extraction (DPE) and bioventing (BV) pilot test work plan (URS 2011c) was submitted to 
Ecology and approved on December 1, 2011.  The purpose of the DPE and BV pilot tests was to 
augment evaluation of potential cleanup alternatives at the site.  A final work plan addendum 
was submitted on November 13, 2012 (URS 2012) to address whether perched groundwater at 
the site met the Model Toxics Control Act (MTCA) definition for potable groundwater 
classification under WAC 173-340-720(2).  This information was necessary to evaluate potential 
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cleanup levels (PCLs) applicable to the site.  The plan was approved by Ecology on November 
13, 2012. 

This final RI/FS Report was prepared to meet the requirements of WAC 173-340-350 and 
Item II.B of Exhibit A of the Amended Order No. DE 91-N192 and the Ecology directives 
outlined during the October 19, 2010 meeting of Ecology, Trans Mountain, and URS.  During 
this meeting, Ecology requested that Trans Mountain submit a final RI/FS report in accordance 
with the requirements of WAC 173-340-350(7)(c) and (8)(c) and WAC 173-340-840. 

Previous site investigation activities and interim cleanup actions performed at the Laurel Station 
facility are summarized in the supplemental RI/FS work plan (URS 2010a).  This final RI/FS 
report documents the data collection activities performed at and associated with the site between 
June 2010 and December 2013, the development and analysis of cleanup alternatives, and 
identification of the preferred cleanup alternative. 

1.1 ENFORCEMENT ORDER 

In October 1991, TMOPL received Enforcement Order (Original Order) No. DE 91-N192 from 
Ecology regarding the assessment and cleanup of a natural gas condensate release at the site on 
January 15, 1991.  Ecology issued an Amended Order to TMOPL, effective June 15, 1992, to 
address two additional releases (crude oil) that occurred at the site on December 11, 1991 and 
March 7, 1992 and soil contamination unrelated to the three releases that was discovered during 
facility upgrades following the January 15, 1991 release.  URS and Trans Mountain, with 
concurrence from Ecology, have determined that the Amended Order supersedes the Original 
Order. 

The Amended Order contains action items and requirements related to environmental data 
components (e.g., work plans and reports associated with sample collection and management of 
petroleum-contaminated soil [PCS]) and nondata components (e.g., plans associated with health 
and safety, spill prevention, dam and surface water maintenance, and oil/water separator 
maintenance).  Numerous documents have been submitted to Ecology and activities conducted 
by Trans Mountain since the Original and Amended Orders were issued; however, the Order 
remains open by Ecology. 

URS developed a matrix summarizing the status of the required actions of the Order.  The 
matrix, supporting bibliographies, and a copy of the Amended Order are included as 
Appendix A.  The matrix includes a list of the following: 

 The action items, as specified in the Amended Order 

 References to documents associated with individual action items 

 References to Ecology response/comment documents associated with individual 
items 

 A status column indicating actions completed and actions pending  
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Data collected as part of the data gap investigation activities performed at the site between June 
2010 and December 2012 are summarized in Section 6.  Previous data collection activities and 
the nondata components of the Amended Order were summarized in the supplemental RI/FS 
work plan (URS 2010a). 

1.2 SITE DESCRIPTION AND BACKGROUND 

The site is located at 1009 East Smith Road, approximately 4 miles north of the City of 
Bellingham in Whatcom County, Washington (Figure 1).  The site is zoned as R5 with a 
Conditional Use Permit for industrial development and situated in an area of mixed agricultural 
and residential land use.  Greenbelts and wooded park land are common in the surrounding 
properties.  The site has been previously logged and now consists of access roads, service areas, 
and second growth deciduous and conifer trees. 

The developed site covers approximately 15 acres and is bounded by an additional 135 acres of 
Trans Mountain Pipeline (Puget Sound) LLC-owned undeveloped or agriculture land on three 
sides.  Current facility improvements include 20- and 16-inch pipelines, a pump station and 
associated valve manifolds, secondary containment systems, and two 96,000-barrel (1 barrel 
equivalent to 42 gallons) aboveground break-out tanks.  Auxiliary facilities that support the 
industrial activities include a fire-fighting system, electrical building, Tank Motor Control Center 
(MCC) Building, Puget Sound Energy (PSE) Substation, an emergency generator, transformer, 
HVAC heat pump, the Trans Mountain administrative office and maintenance facilities.  The 
Laurel Station facility supplies crude oil to refineries in Ferndale and Anacortes, Washington and 
has been in operation since 1956.  Site plans showing historic and current features are included 
as Figures 2a and 2b, respectively. 

1.3 SITE OPERATIONAL HISTORY 

Laurel Station was constructed in 1956 and pumping commenced at the site in December 1956.  
Originally the site was used to transport crude oil via pipeline from Edmonton, Alberta to 
Ferndale and Anacortes, Washington.  The pipeline splits into the Ferndale and Anacortes 
branches at Laurel Station.  In 1972, crude oil delivery from Canada was significantly reduced 
and the use of the pumping station was virtually discontinued with only one to two deliveries of 
crude oil per year.  In late 1977, deliveries of crude oil and natural gas condensate increased to 
frequencies of 2 to 3 deliveries per month.  In 1982, the storage tanks at the site were used to 
store natural gas condensate which was shipped via the pipeline to a refinery located in Ferndale. 

In the early 1990s, a number of site integrity upgrades were initiated.  That initiative in 
conjunction with a lack of oil deliveries resulted in the pump station being decommissioned in 
1991 with all associated valves and piping consolidated and repositioned above ground 
(Figure 2a).  In 1991, the waste oil burn pit was removed and a fiberglass oil sump was installed 
with level switches and automated oil detection systems.  Stormwater drains were installed in 
1992 and the facility was contoured with swales to contain all stormwater and surface flow to the 
facility.  The oil/water separators were installed with automated sensors as was the siphon 
system within the relief tank bay.  In 1992, the break-out tanks (Tanks No. 170 and 180) were 
taken out of service and later isolated and decommissioned in 1994.  Similarly, the booster pump 
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piping was removed in 1995, the pump having been removed in 1991.  A densitometer building 
and an electrical control building (MCC) were installed that same year.  In 2000, the station 
valve manifold was revised and covered by a building with spill containment. 

Oil deliveries remained consistent into the early 2000s, with an increase demand by local 
refineries in the later part of the decade.  In conjunction with a system upgrade of the Canadian 
Trans Mountain Pipeline system, which made increased volumes possible at Sumas Station, the 
Trans Mountain Pipeline (Puget Sound) system was also expanded.  The 2008 upgrade included 
replacement of the former pump station, decommissioning of the relief tank (Tank No. 120), 
installation of the stormwater retention pond, and reactivation of the break-out tanks (Tanks 
No. 170 and No. 180), as well as upgraded oil/water separators, coalescing vaults, and oil 
detection systems in the tank bays.  Figure 2b depicts site features subsequent to the 2008 
upgrade. 

1.4 PURPOSE AND ORGANIZATION OF DOCUMENT 

The purpose of this final RI/FS report is to document the data gap investigation activities 
performed at the site between June 2010 and December 2012, results of the thermal treatability 
study performed in June/July 2011, results of the DPE and BV pilot testing activities performed 
in December 2011, removal actions performed in December 2013, development and analysis of 
PCLs and alternatives, and identification of the preferred cleanup alternative.  To meet these 
objectives, this report contains the following: 

 Site description and background (Section 1) 

 Description of the environmental setting (Section 2) 

 Potential cleanup standards (Section 3) 

 Potential sources of contamination and areas of concern (Sections 4 and 5)                  

 Discussion of the data gaps identified in the RI/FS work plan (URS 2010a) and 
results of the data gap investigation (Sections 6 and 7) 

 Results of the treatability and pilot studies (Section 8) 

 Description of the physical-chemical conceptual site model (Section 9) 

 Discussion of applicable or relevant and appropriate requirements (ARARs) 
(Section 10) 

 Discussion of the development and analysis of cleanup alternatives (Sections 11 
and 12) 

 Discussion of the selected preferred cleanup alternative (Section 13) 
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Analytical results are presented in tables and figures.  Sample locations are provided on figures.  
A copy of the updated Microsoft Access database with the analytical chemistry data collected at 
the site through December 2013 is provided on compact disc in Appendix B.  The information 
compiled in this report was primarily generated during field investigation activities performed 
between June 2010 and December 2013.  However, some information was obtained from other 
reports generated during the time frame since the Enforcement Order was initiated, or through 
interviews with Trans Mountain personnel.  Specific information sources are referenced in the 
text, and a reference list is provided in Section 14. 

2.0  ENVIRONMENTAL SETTING 

2.1 PHYSIOGRAPHY 

The surface topography within the site vicinity slopes to the north-northwest.  The region around 
the site is composed of rolling hills with approximately 100 feet of relief.  The two aboveground 
bulk break-out tanks (Tanks No. 170 and No. 180) at the rear of the site are located on a low hill 
at an elevation of approximately 330 feet above mean sea level (U.S. Geological Survey 1994).  
From this hill, the ground surface slopes to the northwest to East Smith Road, with an average 
gradient of about 0.03 foot per foot.  The main station facilities are located on an asphalt pad at 
an elevation of approximately 300 feet mean sea level.  A site plan depicting current facility 
features is presented as Figure 2b. 

2.2 GEOLOGY 

The site is located within the Puget Sound lowland physiographic province, most of which is 
underlain by a thick sequence of unconsolidated Quaternary-age sediments deposited by alpine 
and continental glacial advances and recessions.  These sediments overlie Tertiary-age and older 
bedrock of sedimentary and igneous origin.  Sediments deposited during glacial advance were 
densely compacted by the glacial ice, and looser unconsolidated sediments were deposited as the 
glacier receded.  Excavations, test pits, and exploratory borings completed at the Laurel Station 
facility indicate that the site is covered by a nearly continuous layer of grey or brown silty clays 
with scattered variable proportion (trace to little) of rounded gravel.  This silty clay unit is 
typically very stiff to hard, exhibits a very low permeability, and has been interpreted to 
correspond to the Bellingham Drift.  This silty clay layer dips toward the north-northwest, 
following the natural slope of the site, and thickens at the base of the slope near the station.  In 
the area of the former oily water sump (Figure 2a), the silty clay layer is not observed in soil 
borings and is interpreted to have been removed during grading for initial construction of the 
station.  The top of glacial outwash deposits (interpreted to correspond to the Deming Sand) has 
been observed in soil borings approximately 10 to 50 feet below ground surface (bgs) (or at 
elevations approximately 220 to 300 feet North American Vertical Datum of 1988 [NAVD 88]) 
beneath the Bellingham Drift.  This unit consists primarily of grey to light brown silty gravels 
and gravels with sand.  This unit ranges from at least 120 to more than 220 feet in thickness and 
appears to have been deposited as discontinuous lenses with significant heterogeneity in both 
grain size and permeability.  The outwash deposits at the site have been noted as medium dense 
to dense (Dames & Moore 1992a).  Previous deep borings (DW-1 through DW-5) document the 
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top of the gravelly sand to sandy gravel approximately 140 to 200 feet NAVD 88, which is 
interpreted as an advance outwash deposit.  The heterogeneous deposits overlying this are 
inferred to be a recessional outwash deposit.  Both the advance and recessional outwash deposits 
are interpreted to correspond to the Deming Sand.  North-south and east-west geologic cross 
sections of the site are shown on Figures 3 and 4.  Boring logs are provided in Appendix C. 

2.3 HYDROGEOLOGY 

During previous subsurface investigations at the site, groundwater was encountered at depths 
ranging from approximately 160 to 205 feet bgs (elevations ranging from approximately 121 to 
125 feet NAVD 88).  The deep aquifer appears to occur within the advance outwash in the lower 
portions of the Deming Sand deposit.  Isolated occurrences of perched shallow groundwater were 
encountered during investigations at the site at depths ranging from 5 to 48 feet bgs in the upper 
portion of the Deming Sand.  The source of perched shallow groundwater at the site is likely 
infiltration of surface water runoff, based on the seasonality of its occurrence and the strong 
correlations observed between water levels in shallow wells and precipitation.  Groundwater 
elevation fluctuations are depicted graphically on Figure 5a for selected wells, with precipitation 
records from the Bellingham International Airport.  The Bellingham Drift acts as a low 
permeability layer across most of the site, restricting infiltration in most areas.  The one 
exception is the area around the former oily water sump where Bellingham Drift appears to have 
been removed.  Surface soil in this area consists of approximately 3 feet of gravelly sand fill 
overlying the gravel of the glacial outwash deposits (Deming Sand). 

The slope east of the former oily water sump channels surface water runoff to the west and into 
the area where the drift has been removed.  Once surface water has infiltrated the fill, it appears 
to move laterally through the more permeable layers within the glacial outwash.  Some lenses 
within the upper portion of the outwash exhibit a very low vertical permeability, which impedes 
the downward movement of water.  For this reason, large variations in static groundwater levels 
are seen in closely spaced shallow wells with similar screen intervals.  Overall, shallow 
groundwater is only encountered in a relatively small area, and shallow water-bearing zones are 
not observed deeper than approximately 48 feet bgs (as measured from the elevation of the 
piping manifold and pump station).  Borings have shown that hydraulic connectivity is unlikely 
between shallow groundwater and the deep aquifer.  All shallow borings terminated in nonwater-
bearing soils. 

Groundwater flow is inferred as westerly in the deep aquifer (Dames & Moore 1992b and URS 
2008a).  Because perched shallow groundwater on the site is the result of surface water 
infiltration around the pump station and piping manifold, flow is seen both to the east and to the 
west, recharging from the area where the Bellingham Drift has been removed.  Representative 
groundwater elevation contour maps for the shallow and deep aquifers are presented as 
Figures 5b through 5j and 6, respectively.  Groundwater measurements from monitoring well 
SW-1 were not used to contour groundwater elevations in the upper portion of the Deming Sand 
because this well is screened within the Bellingham Drift.  Groundwater within SW-1 is 
interpreted not to be in lateral hydraulic connection with groundwater observed in the other 
shallow monitoring wells.  Groundwater elevation measurements for the monitoring well 
network are presented in Table 1. 
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2.4 SURFACE WATER HYDROLOGY 

No permanent streams are located on the facility.  Located north of the site, across East Smith 
Road, is an intermittent tributary to Deer Creek.  This tributary is fed by surface water runoff 
which is contained in two drainage ditches running parallel with East Smith Road along the 
northern boundary of the facility (Figures 2a and 2b).  The tributary runs primarily in a north-
northwesterly direction where it terminates at the confluence with Deer Creek, approximately 
1,300 feet from its beginning (Figures 2a and 2b).  Wetland areas exist along the northwestern 
property boundary and in the southern portion of the site. 

Surface water drainage on the facility property is divided into three sub-basins, which drain to 
three outfalls from the facility.  The first drainage sub-basin includes stormwater from the 
northwest portion of the facility, including the major operating facilities (maintenance, office, 
and Cold Storage building, manifold area, pump station and PSE substation), and is directed to 
the stormwater detention pond located in the northwest corner of the facility.  The manifold area 
is covered and has a trench drain equipped with an electronic oil/water detector that is linked to 
an automated gate valve on the discharge drain piping, as well as a high level alarm. The PSE 
substation is equipped with four trench drains, two manholes, and one catch basin that all drain 
to the underground stormwater drain pipe.  A second transformer, located outside the PSE 
substation, is equipped with containment curbing, a normally closed drain valve, and a gravel 
base.  Stormwater enters catch basins, manholes, trench drains, or a collection ditch that flows to 
an oil detection chamber and oil/water separator near the property’s northwest corner.  The oil 
detection chamber has a hydrocarbon detector that alarms locally and in the Control Centre in 
Edmonton, Alberta. 

The stormwater detention pond is approximately 3 feet deep, including freeboard above the 
100-year event, a bottom area of 1,050 square feet, and side slopes with a ratio of 4:1.  The 
discharge structure is a riser with lower orifice and upper notched weir, a normally open valve, 
and an emergency overflow.  The detention pond discharges to the roadside ditch along East 
Smith Road (Outfall 001, Figure 2b), which ultimately drains to a tributary of Deer Creek, a 
tributary of the Nooksack River. 

The second drainage sub-basin contains the two break-out tanks (Tanks No. 170 and No. 180).  
Catch basins within each tank bay include oil detection and excess flow instrumentation.  The 
catch basins are piped to oil/water coalescing separators and detention boxes outside the tank 
bays.  Drain valves from the diked area are normally open and will automatically close if oil is 
detected, or if excess flow is detected.  Stormwater collected within each of the containment 
dikes surrounding Tanks No. 170 and No. 180 discharges through an alarmed oil/water 
coalescing separator and detention box before discharging to an open ditch (Outfall 002, 
Figure 2b) leading to the roadside ditch along East Smith Road, which comingles with discharge 
from the retention pond and eventually discharges to Deer Creek.  Discharges from both the first 
and second drainage sub-basin do not flow directly to the impaired segments of Deer Creek, 
currently identified on the 303(d) list (Ecology 2008). 

The third drainage sub-basin contains the decommissioned relief tank (Tank No. 120).  The tank 
containment area is discharged through an undefined channel through a heavily vegetated area 
on the facility’s west side (Outfall 003, Figure 2b) that drains to the Baker Creek drainage basin.  
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Because Tank No. 120 is decommissioned, the secondary containment valve is normally open.  
The discharge does not flow directly into impaired segments of Baker Creek, currently identified 
on the 303(d) list (Ecology 2008). 

3.0  POTENTIAL CLEANUP STANDARDS 

This section discusses potential cleanup standards used to develop and evaluate cleanup 
alternatives.  The potential cleanup standards listed in this section are not approved by Ecology 
as final cleanup standards for the site.  Final cleanup standards will be established in the final 
cleanup action plan (CAP) after Ecology receives public comment on the draft CAP.  However, 
Ecology expects that cleanup standards will be “initially established during the scoping of the 
remedial investigation and may be further refined during the remedial investigation and/or 
feasibility study” per WAC 173-340-350(9)(a). 

WAC 173-340-700(3) states that “cleanup standards shall consist of the following”: 

 Cleanup levels for hazardous substances present at the site 

 The location where these cleanup levels must be met (point of compliance) 

 Other regulatory requirements that apply to the site because of the type of action 
and/or location of the site (“applicable state and federal laws”) 

This section includes a discussion of chemical-specific ARARs and PCLs for site media sampled 
during the RI.  Location- and action-specific ARARs that apply to the potential remedial 
alternatives are discussed in Section 10. 

3.1 POTENTIAL CLEANUP LEVELS FOR BASIS OF DATA GAP 
INVESTIGATION 

The MTCA process for establishing cleanup levels begins with identifying the nature of the 
contamination, the potentially contaminated media, the current and potential pathways of 
exposure, the current and potential receptors, and the current and potential land and resource uses 
(WAC 173-340-700[5]).  These parameters were assessed on a preliminary basis in the 
supplemental RI/FS work plan (URS 2010a), with the expectation that data collected during the 
RI and assessment of cleanup alternatives during the FS would result in refinement of these 
parameters and adoption of final cleanup levels in the CAP. 

In the work plan (URS 2010a), summary-level statistics of the available historical data were used 
to preliminarily identify the nature of the contamination and the potentially contaminated media 
at the site (see Section 4 for a discussion of potential sources of contamination).  Historical data 
were compared to chemical-specific ARARs based on the media as described in the work plan 
(URS 2010a). 
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Soil data were compared to MTCA Methods A, B, and C cleanup levels for direct contact, 
MTCA Methods B and C soil cleanup levels for protection of groundwater, and terrestrial 
ecological evaluation (TEE) values from MTCA Table 749-2.  Metals data for soil were also 
compared to natural background concentrations for metals established by Ecology (Ecology 
1994). Groundwater data were compared to MTCA Methods A, B, and C groundwater cleanup 
levels.  Available surface water data were compared to MTCA Methods A, B, and C surface 
water cleanup levels, National Recommended Water Quality Criteria (NRWQC) (National 
Toxics Rule [NTR] 40 Code of Federal Regulations [CFR] 131.36, 2006) for protection of 
human health, Section 304 of the Clean Water Act, and the state surface water quality criteria 
(both acute and chronic criteria for freshwater) for toxic substances (WAC 173-201A, 
Table 240[3]) for protection of aquatic organisms. 

None of the historical samples at the site was considered to be sediment.  For the RI, samples 
were collected from wetland areas and Deer Creek as described in the supplemental RI/FS work 
plan (URS 2010a), and sample data are compared to sediment or soil cleanup levels based on the 
characteristics of the samples and the areas where they were collected (Section 3.3.4). 

Generally, the most stringent cleanup level for each chemical and medium was selected for 
comparison.  MTCA Method C cleanup levels, which are primarily applicable to industrial sites, 
were removed from consideration as a PCL for all media, as future residential land use of the site 
cannot be ruled out. 

The results of this summary-level analysis and review of historical data were used to develop a 
list of chemicals of concern (COCs) for the site and identify data gaps that required additional 
investigation.  The COCs carried through to the RI included the following: 

 Gasoline-range organics (GRO) 
 Diesel-range organics (DRO) 
 Oil-range organics (ORO) 
 Benzene, toluene, ethylbenzene, and xylenes (BTEX) 
 Polycyclic aromatic hydrocarbons (PAHs) 

3.2 SELECTION OF MTCA METHOD B FOR EVALUATION OF SITE CLEANUP 
LEVELS 

The MTCA rule provides three options for establishing cleanup levels at a site:  Methods A, B, 
or C.  MTCA Method A provides tables of cleanup levels for the most common hazardous 
substances encountered in soil and groundwater at sites in Washington State.  Method A cleanup 
levels are protective of human health and were developed using the procedures outlined under 
Method B.  Method A is used for site cleanups that are relatively straightforward, or have few 
hazardous substances of concern present at the site.  Cleanup levels are provided for total 
petroleum hydrocarbons (TPH) (gasoline-range, diesel-range, and oil-range) under Method A. 

MTCA Method B cleanup levels are established using applicable state and federal laws, risk 
assessment equations, and media-specific requirements.  Method B has two tiers—standard and 
modified.  The standard Method B uses generic default assumptions to calculate cleanup levels.  
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The modified Method B allows for use of chemical- or site-specific information to change 
selected default assumptions.  Cleanup levels under Method B account for human health impacts 
as well as terrestrial or aquatic ecological impacts.  Natural background concentrations and 
practical quantitation limits (PQLs) are also considered when establishing cleanup levels under 
MTCA Method B.  Ecology has calculated standard Method B cleanup levels for many 
chemicals in several environmental media and compiled the results in Ecology’s Cleanup Level 
and Risk Calculation (CLARC) database.  Method B is considered the universal option, as it may 
be used at any site. 

MTCA Method C may be used to set soil cleanup levels at industrial sites, or cleanup levels for 
groundwater, surface water, and air when the cleanup levels under MTCA Methods A or B are 
not technically achievable or below background concentrations, or when attainment of those 
levels may result in significantly greater overall threat to human health and the environment than 
attainment of Method C cleanup levels.  As noted previously, MTCA Method C was removed 
from consideration for developing PCLs for Laurel Station because future residential land use of 
the site cannot be ruled out. 

The COCs carried through to the RI from the review of historical data are related to petroleum 
releases at the site, and initially, the assumption was that the site would most likely be evaluated 
under MTCA Method A using the cleanup levels for gasoline-, diesel-, and heavy oil-range TPH 
cleanup levels.  However, following evaluation of the data collected during the RI, the 
applicability of MTCA Method A cleanup levels for petroleum chemical constituents was 
reassessed.  WAC 173-304-700(8)(b)(i) states “Method A cleanup levels have been determined 
for four common petroleum mixtures:  gasoline range organics (GRO), diesel range organics 
(DRO), heavy oils, and electrical insulating mineral oil, as well as many hazardous substances 
associated with TPH.”  Refined petroleum products, such as gasoline, diesel fuel, heavy oils, or 
minerals oils, have reportedly not passed through the Laurel Station facility during its operational 
history.  The historical releases at the Laurel Station site consisted of crude oil and natural gas 
condensate, and, therefore, the petroleum contamination at the site would not be classified as one 
of the “four common petroleum mixtures” for MTCA Method A cleanup levels described in 
MTCA. 

Based on the type of petroleum releases that occurred at Laurel Station, the site is more 
appropriately evaluated under MTCA Method B to develop cleanup levels.  As described in the 
following sections, PCLs for each medium of concern are based on MTCA Method B and other 
federal or state chemical ARARs, as appropriate. 

3.3 CHEMICAL-SPECIFIC ARARS AND POTENTIAL CLEANUP LEVELS 

The development of PCLs for each medium investigated at the site during the RI is described in 
Sections 3.3.1 through 3.3.4. 

3.3.1 Soil 

The development of soil cleanup levels under MTCA Method B are described in WAC 173-340-
740 (3)(b)(iii), (5), and (6), 173-340-747, and 173-340-7490.  MTCA Method B soil cleanup 
levels for direct contact and protection of groundwater used for drinking water are potentially 
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applicable chemical-specific ARARs at the site.  Chemical concentrations protective of terrestrial 
plants and animals as defined in WAC 173-340-7490 may be appropriate in areas on the site that 
are not capped.  All of these ARARs allow for adjustments in cleanup level values and establish 
the points of compliance where the soil cleanup levels will need to be achieved. 

Cleanup levels for TPH under MTCA Method B are established based on chemical- and site-
specific information used to calculate a TPH concentration allowable in soil at the site.  While 
BTEX and PAH information is included in the TPH calculation, BTEX and PAH concentrations 
detected in soil must be compared to their respective MTCA Method B cleanup levels. 

The COCs for soil and the relevant potential soil cleanup levels are summarized in Table 2.  The 
table includes the calculated value for TPH for Method B for direct contact, Method B soil 
cleanup levels for TPH constituents (BTEX and PAHs) as documented in the CLARC, and TEE 
values from MTCA Table 749-2.  A summary of the process for determining the site-specific 
PCL for TPH is provided below. 

Site-Specific Soil Cleanup Level Calculation 

Under MTCA Method B, the establishment of cleanup levels for TPH is calculated “taking into 
account the additive effects of the petroleum fractions and volatile organic compounds 
substances in the petroleum mixture.”  The constituents necessary to calculate a site-specific 
MTCA Method B TPH cleanup level are provided in Table 830-1 in MTCA.  MTCA Method B 
direct contact soil cleanup levels are calculated using Equations 740-3, 740-4, and/or 740-5, as 
described in WAC 173-340-740(b)(iii)(B)(III).  Soil cleanup levels for protection of groundwater 
are calculated using three-phase or four-phase partitioning models dependent upon the presence 
of nonaqueous-phase liquid (NAPL), as described in WAC 173-340-747 equations 747-1 and 
747-7.  Site-specific data are entered into Ecology’s MTCATPH 11.1 Workbook Tool to calculate 
a site-specific direct contact and protection of groundwater soil cleanup level for TPH. 

The most stringent of the calculated TPH direct contact and protection of groundwater soil 
cleanup numbers is selected as the base site soil TPH cleanup level, unless the protection of 
groundwater is determined not applicable.  The calculated protection of groundwater level is 
based on the assumption that the most beneficial use of groundwater at the site is as a drinking 
water source.  The calculated cleanup level is then adjusted, if appropriate, based on residual 
saturation (WAC 173-340-747[10]), potential for vapor intrusion (WAC173-340-740[3][c] 
[iv][B]), and the terrestrial ecological pathway (WAC 173-340-7492).  Finally, if necessary, the 
cleanup level is adjusted to the analytical PQL if the calculated cleanup level is below a typical 
PQL (WAC 173-340-740[5][c]). 

The analytical program for the RI/FS at Laurel Station included analysis for TPH (gasoline-, 
diesel-, and heavy oil-range), BTEX, and PAHs such that data could be evaluated under MTCA 
Method B, if necessary.  Volatile petroleum hydrocarbons/extractable petroleum hydrocarbons 
(VPH/EPH) analyses were excluded in the supplemental RI/FS work plan (URS 2010a), pending 
review and assessment of the data collected in 2010 and 2011.  In 2011, based on review of TPH 
chromatograms from the site, three soil samples collected from the former oily water sump area, 
which were representative of the elevated TPH concentrations detected during the June 2011 
drilling, were analyzed for VPH/EPH for purposes of calculating a site-specific MTCA Method 
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B soil cleanup level for TPH.  The samples selected, discussion of the analytical data, and data 
input to Ecology’s MTCATPH 11.1 Workbook Tool are provided in Appendix D.  Copies of the 
work sheets and a summary table of results are also presented in Appendix D.  The results from 
the calculation tool were 3,352 mg/kg TPH for direct contact and 267 mg/kg TPH for protection 
of groundwater. 

Applicability of TPH Soil Cleanup Level for Protection of Groundwater 

In the supplemental RI/FS work plan (URS 2010a), chemical data collected from 1992 to 2006 
from wells DW-1, DW-2, DW-3, DW-4, and DW-5, which were completed in the deep aquifer 
beneath the site, indicated that TPH, BTEX, and PAHs were not detected, or detected below the 
most stringent cleanup levels for groundwater.  These data provide an empirical demonstration 
that measured soil concentrations at the site will not cause an exceedance of the applicable 
groundwater cleanup levels per WAC 173-340-747(3)(f) in deep groundwater beneath the site. 

Perched groundwater was found in a portion of the site in an area with affected soil.  However, 
this perched groundwater does not meet the MTCA definition of potable groundwater as defined 
in WAC 173-340-720(2), based on an evaluation completed by URS in January 2013.  The 
evaluation of the perched groundwater as a potable groundwater source is described in a 
memorandum presented to Ecology dated January 23, 2013.  A copy of the memorandum is 
provided in Appendix D.  Ecology concurred with URS’s assessment that the perched 
groundwater was not a potable water source.  Therefore, the calculated protection of 
groundwater soil cleanup level of 267 mg/kg for TPH is not applicable to the site.  The direct 
contact soil cleanup level of 3,352 mg/kg for TPH was then evaluated for any appropriate 
adjustments. 

Adjustment for Residual Saturation 

NAPL has not been detected in monitoring wells or groundwater samples collected at the site 
from 1992 through the 2012.  This is inclusive of wells that have been present at the site since 
1992 (wells SW-1 through SW-5).  NAPL was not observed in soils from borings completed at 
the site in the early 1990s or under the current drilling program conducted from 2010 through 
2011.  As there is no evidence that NAPL is present in the soil or groundwater at the site, the 
direct contact soil value for TPH was not adjusted for residual saturation. 

Adjustment to Address Soil Vapor Intrusion 

The potential for vapor intrusion to be a concern at the site based on COCs was also assessed.  A 
memorandum with a stepwise assessment is provided in Appendix D.  The memorandum 
includes the results of comparison of perched groundwater data to MTCA Method B screening 
levels for assessment of soil vapor intrusion, modeling as described  in WAC 173-340-
740(3)(c)(iv)(B)(III) and (IV), and current and potential future site features (buildings) in the 
areas of concern.  Based on the findings of the soil vapor intrusion evaluation, soil vapor 
intrusion does not appear to be a concern at the Laurel Station site based on the existing site data 
and conditions.  Therefore, the site-specific MTCA Method B TPH soil cleanup level calculated 
using Ecology’s MTCATPH 11.1 Workbook Tool was not adjusted downward for a soil to vapor 
pathway. 
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Adjustment to Address Terrestrial Ecological Evaluation 

Pathways to ecological receptors are evaluated under MTCA using the procedures established in 
WAC 173-340-7490.  Because the undeveloped land area in the vicinity of the site exceeds 
4 acres, the site does not qualify for an exemption from the TEE requirements under WAC 173-
340-7491, unless as described in WAC 173-340-7491(1)(b) or in WAC 173-340-7492(2)(b), 
respectively, below: 

Soil contaminated with hazardous substances is, or will be, covered by buildings, 
paved roads, pavement, or other physical barriers that will prevent plants or 
wildlife from being exposed to the soil contamination. 

The evaluation may be ended if there are no potential exposure pathways from 
soil contamination to soil biota, plants or wildlife.   …  Incomplete pathways may 
be due to the presence of man-made physical barriers, either currently existing or 
to be placed (within a time frame acceptable to the department) as part of a 
remedy or land use.  In both cases, institutional controls or restrictive covenants 
are required under a consent decree, agreed order or enforcement order as 
discussed in WAC 173-340-440. 

The cleanup alternatives developed based on the areas where soil contamination exceeds the 
PCLs discussed thus far include a paved surface cap (Study Unit 1) or have a potential for gravel 
cap installation (Study Units 2 and 3).  If a cap is not included in the final alternative for an area, 
soil will be removed and the TPH soil cleanup level for direct contact (3,352 mg/kg) will be 
adjusted downward to the TEE level in Table 749-2 for DRO and ORO (460 mg/kg) and GRO 
(200 mg/kg). 

Adjustment to Laboratory Practical Quantitation Limit 

The PQLs for current laboratory testing methods for soil are well below the PCLs, so no 
adjustment is necessary based on laboratory PQLs.  The calculated direct contact PCL for TPH is 
adjusted to 3,300 mg/kg from 3,352 mg/kg to account for significant figures typically reported 
by the laboratory. 

3.3.2 Groundwater 

Under WAC 173-340-720(1), groundwater cleanup levels “shall be based on estimates of the 
highest beneficial use and the reasonable maximum exposure expected to occur under both 
current and potential future site use conditions.”  For most sites, the highest beneficial use of 
groundwater is as a potable water source.  Under WAC 173-340-720(4)(b)(ii), MTCA specifies 
that the potential concentrations established in accordance with the methods specified in WAC 
173-340-730 (surface water) may be applicable to groundwater cleanup where it is determined 
that the hazardous substances in the groundwater are likely to reach surface water. 
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As previously discussed, analytical data collected from 1992 to 2006 from wells DW-1, DW-2, 
DW-3, DW-4, and DW-5 completed in the deep aquifer beneath the site indicated that TPH, 
BTEX, and PAHs were not detected, or detected below the most stringent cleanup levels for 
groundwater.  These data provide an empirical demonstration that measured soil concentrations 
at the site will not cause an exceedance of the applicable groundwater cleanup levels per WAC 
173-340-747(3)(f) in groundwater in the deep aquifer beneath the site.  Perched groundwater was 
found in a portion of the site in an area with affected soil.  However, this perched groundwater 
does not meet the MTCA definition of potable groundwater as defined in WAC 173-340-720(2) 
(Appendix D). 

Under WAC 173-340-720(6)(b), cleanup levels for nonpotable groundwater are established 
using Method A, B, or C cleanup levels for potable groundwater (WAC 173-340-720[3], [4], or 
[5]), or established by site-specific risk assessment as described in WAC 173-340-720(6)(b)(ii).  
A site-specific risk assessment was not performed for the shallow perched groundwater 
encountered at the site for the following reasons: 

 Perched groundwater in the upper portion of the Deming Sand was encountered in 
a limited area where the Bellingham Drift had been removed (Section 2.3, 
Figures 3 and 4) 

 The source of perched shallow groundwater is likely the result of infiltration of 
surface water runoff into the area where Bellingham Drift had been removed. 

 Depth to groundwater in this area fluctuates seasonally but, with the exception of 
two well locations (MW-2 and MW-6), is below 15 feet bgs year round. 

 At MW-2 and MW-6 (locations shown on Figure 5b), depth to groundwater is 
greater than 15 feet bgs in the period from July through September.  The depth to 
groundwater the remainder of the year is dependent upon precipitation 
(Figure 5a). 

 There is no indication that the perched shallow groundwater encountered in the 
Deming Sand is in contact with surface water (wetland areas or tributaries to Deer 
Creek from the site). 

 The only exposure pathway for the shallow perched groundwater is to future 
remediation workers from potential exposure via dermal contact, or inhalation of 
volatile compounds in affected groundwater during remediation.  However, as 
noted above, this exposure is limited seasonally and by precipitation.  Intrusive 
remedial efforts in the area where affected shallow perched groundwater exists 
will be limited to dry-season conditions. 

The perched groundwater data collected during the RI is compared to MTCA Method B cleanup 
levels for BTEX and PAHs and MTCA Method A cleanup levels for TPH.  The MTCA Method 
B cleanup levels for benzene, ethylbenzene, and benzo(a)pyrene are adjusted to be consistent 
based on applicable state and federal laws as described in WAC 173-340-705(5).  The adjusted 
levels do not exceed a cancer risk of 1x10-5 or a hazard index of 1.  These levels are protective of 
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human health.  The cleanup levels are presented in Table 3.  These cleanup levels will be 
evaluated during the CAP and adjusted as appropriate based on planned remedial actions. 

3.3.3 Surface Water 

Table 4 lists the COCs for surface water and the relevant potential surface water cleanup levels.  
Surface water cleanup levels protective of human health are established under MTCA Method B, 
NTR 40 CFR 131.36, NRWQC, and the Clean Water Act.  As indicated in Table 4, no criteria 
have been established for TPH or xylenes.  Surface water cleanup levels protective of aquatic life 
are established under WAC 173-201A, as well as NTR, NRWQC, and the Clean Water Act.  
However, as noted in Table 4, no criteria have been established for BTEX or TPH for protection 
of aquatic life. 

The selected PCL for benzene is 1.2 µg/L, based on the NTR 40 CFR 131.36.  The PCLs for 
ethylbenzene and toluene are 530 and 1,300 µg/L, respectively, based on Section 304 of the 
Clean Water Act.  For gasoline-, diesel-, and oil-range hydrocarbons, the MTCA Method A 
groundwater cleanup levels are selected as the PCLs. 

3.3.4 Sediment/Solids 

Based on the most current field observations presented in the 2009 wetland report (URS 2010c), 
the solids samples collected from the wetland areas are indicative of hydric soils.  These sample 
data will be compared to the soil cleanup levels presented in Section 3.3.1. 

The solids collected from Deer Creek are more characteristic of sediments.  MTCA reserves 
regulatory authority to address potential releases to freshwater sediments under WAC 173-340-
760 and, by reference, to freshwater standards under the Washington Sediment Management 
Standards (SMS) (WAC 173-204-340).  Freshwater sediment standards were pending until 
Ecology promulgated a revision to WAC 173-204 on February 22, 2013.  This revision was 
effective on September 1, 2013.  The  standards include criteria for TPH (diesel-range and 
residual-range), but do not establish criteria for BTEX in freshwater sediments. 

The COCs for sediment and PCLs are presented in Table 5. 

3.4 PRELIMINARY POINTS OF COMPLIANCE 

The point of compliance element of cleanup standards developed under MTCA identifies where 
on the site the numeric cleanup level must be met for each environmental medium.  In general, 
the preliminary points of compliance for all media at the site are the standard points of 
compliance established in WAC 173-340-720 through -750.  The data and site conditions do not 
currently warrant the proposal of alternative points of compliance.  The standard points of 
compliance are the following: 

 Soil:  For soil cleanup levels based on human exposure via direct contact or 
ecological considerations, soil throughout the site from ground surface to 15 feet 
bgs (WAC 173-340-740[6][d] and WAC 173-340-7490[4][b]) 
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 Groundwater:  Throughout the site from the uppermost level of the saturated 
zone (shallow perched groundwater) extending vertically to the lowest depth 
(deep aquifer) that could potentially be affected by the site (WAC 173-340-
720[8][b]) 

 Surface Water:  The point or points at which hazardous substances are released 
to surface waters of the state (WAC 173-340-730[6][a]) 

 Sediment:  At a location protective of both aquatic life and human health within 
the biologically active aquatic zone (WAC 173-204-560[6]) 

3.5 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

The third component of developing cleanup standards is consideration of “applicable state and 
federal laws” (WAC 173-340-700[3]).  MTCA also requires that cleanup actions comply with 
legally applicable state and federal laws and regulations, as well as other ARARs.  Chemical-
specific ARARs have been addressed in Sections 3.2 and 3.3.  Potential action- and location-
specific ARARs are discussed in Section 10. 

4.0  POTENTIAL SOURCES OF CONTAMINATION 

The principal contaminants at the site are crude oil and natural gas condensate.  These petroleum 
products have been the primary materials conveyed through the pipeline and stored in tanks at 
the site.  Gasoline or other refined petroleum products reportedly have not been conveyed 
through the pipeline or stored at the site.  Xylene is another potential contaminant that was used 
in the past to clean the seals on the pumps.  The used xylene was reportedly disposed of into the 
former oily water sump.  Minor quantities of lubricants, cleaners, and paints have also been used 
at the facility for general maintenance and cleaning. 

Releases that are known or may have occurred at the site include historical oil spills previously 
reported to Ecology, the January 15, 1991 natural gas condensate release, PCS encountered 
during the October 1991 facility upgrade, and the December 11, 1991, March 7, 1992, and 
October 26, 2000 crude oil releases.  These areas are shown on Figures 2a, 2b, and 7.  Other 
potential sources of chemical or petroleum releases include the former oily water sump and 
associated piping, former drain tile, former waste pit, former burn pit, former oil/water separator, 
break-out tanks (Tanks No. 170 and No. 180), relief tank (Tank No. 120), areas where PCS has 
been stockpiled in the past, and oil pipeline and associated underground and aboveground 
equipment (Figure 2a).  The known spills and releases are discussed in more detail in 
Sections 4.1 through 4.6 below.  No release has been reported at the facility since the 
October 26, 2000 spill incident. 
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4.1 HISTORICAL SPILLS AND RELEASES 

According to former TMOPL personnel, historical releases occurred at the site in 1971 and 1979.  
The 1971 spill occurred in July when approximately 6,300 barrels of crude oil leaked from a 
flange on the main-line pump at the facility (Figure 7).  The crude oil leaked into a ditch leading 
to the property north of East Smith Road.  Approximately 3,500 barrels were recovered, with the 
balance either evaporating or infiltrating into surficial soils in the spill area.  Soils affected by 
this spill were excavated and placed in the Boneyard and landfarmed by tilling with agricultural 
equipment (Dames & Moore 1992a). 

The 1979 spill occurred in February when a tank roof drain line froze and ruptured, resulting in a 
condensate release in the containment area of Tank No. 170.  This release of approximately 
1,149 barrels formed a pool of natural gas condensate approximately 2 feet deep inside the 
bermed containment area surrounding the tank.  The condensate was pumped back into the tank 
and no further remedial action was reportedly implemented.  Frozen soils and surface water in 
the spill area were noted to have likely slowed the potential migration of condensate to the 
subsurface (Dames & Moore 1992a). 

Other areas of potential contamination noted by former TMOPL personnel included the 
containment area around Tank No. 120 and an area adjacent to the containment berm.  PCS 
encountered during the 1983 refurbishment of the former burn pit, small quantities of soils from 
miscellaneous small spills and leaks, and PCS from a historical East Smith Road spill were 
reportedly placed in the containment area around Tank No. 120, or in an area to the south of the 
tank (Dames & Moore 1992a). 

4.2 JANUARY 15, 1991 

The January 15, 1991 spill occurred when approximately 75 barrels of natural gas condensate 
leaked from the 16-inch Ferndale pipeline (Figures 2a and 2b).  The leak surfaced down slope 
after migrating along the path of a nearby drain tile and flowed overland into the field of the 
western adjacent property.  Natural gas condensate was also found leaching from the northern 
boundary of the field into a drainage ditch located on the south side of East Smith Road.  From 
this area, stormwater flowed north through a culvert under East Smith Road, then east and north 
into a tributary of Deer Creek (Figures 2a and 2b).  To control further migration of condensate, 
interceptor trenches were constructed on the western adjacent property (Figure 2a), and control 
dams (inverted weirs) were constructed in the north ditch along East Smith Road, at the outlet of 
a small slough draining into the tributary of Deer Creek (Dam 2), and in Deer Creek at Hannegan 
Road (Dam 3) (TMOPL Corporation 1991). 

4.3 STATION AREA UPGRADES 

Subsequent to the January 15, 1991 spill, TMOPL elected to upgrade the facility and removed 
unnecessary fittings and piping.  The upgrade was undertaken to minimize the potential for 
future leaks at the station.  The station upgrade work began on October 15, 1991.  During 
excavation activities on October 25, 1991, it was apparent that subsurface leakage of crude oil 
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and/or natural gas condensate had occurred from either pumps, drain lines, or the oily water 
sump. 

When the oily water sump was exposed, the pipe connections to the sump were observed to be 
broken, which allowed oily water to escape from the sump into the adjacent soils.  The pathways 
for subsurface migration of oily water appeared to have been trenches excavated in the pump 
station area for pipelines, drain lines, and conduit runs.  The trenches were noted to have been 
backfilled with disturbed native soil, which had a higher permeability than the adjacent 
undisturbed native soil and, therefore, creating preferential pathways.  During excavation of the 
drain line running from the oily water sump to the former burn pit, oily water was noted in the 
backfill materials of the trench.  Additional areas of contamination noted during the station 
upgrade included a former waste pit, drain tile, and former oil/water separator connected to the 
former burn pit.  The oily water sump and drain tile were removed as part of the 1991/1992 
station upgrade activities. 

4.4 DECEMBER 11, 1991 

The December 11, 1991 crude oil spill occurred south of the Cold Storage Building during 
excavation activities associated with the station upgrade that began in October 1991.  The spill 
was caused by the fracture of a nonstandard unprotected vent fitting.  The fracture occurred 
during excavation activities above the 16-inch lateral (Ferndale pipeline) just off the main line.  
Crude oil escaped under a pipeline pressure of approximately 200 pounds per square inch, which 
caused crude oil to jet vertically into the air.  Approximately 30 minutes elapsed before the leak 
could be stopped and an estimated 84 barrels of crude oil was released (Dames & Moore 1992a). 

At the time of the release, there was a slight breeze from the southwest towards the northeast.  
Consequently, a fine mist of crude oil was blown to the northeast.  The bulk of the spilled oil was 
discharged to the ground in the station area.  The grass and tree-covered area between the leak 
and East Smith Road had a thin coating of oil.  Discrete droplets of oil were observed on the 
surface of East Smith Road, and a slight sheen was observed on surface water that had 
accumulated on the northern adjacent property (across East Smith Road) as a result of airborne 
hydrocarbons.  After the leak was stopped, an estimated 51 barrels of crude oil was recovered 
from within the excavation adjacent to the pipeline and the accumulation on the surrounding 
ground surface (Dames & Moore 1992a). 

4.5 MARCH 7, 1992 

During a delivery of crude oil to Anacortes on March 7, 1992, a pressure-relief valve 
malfunction resulted in a partial diversion of oil from the pipeline to the 3,000-barrel relief tank 
(Tank No. 120).  The tank eventually overflowed, and an estimated 1,250 barrels of crude oil 
entered the surrounding spill containment dike.  The relief tank was equipped with a normally 
closed drain valve that led to an oil/water separator.  The valve was operated to release 
stormwater that had accumulated within the dike.  Following the March 7 incident, the drain 
valve was found to be in a partially open position, which resulted in the release of 30 to 50 
barrels of crude oil from the dike into an adjacent wooded wetland area.  The spilled oil travelled 
along a narrow depression for approximately 600 feet, where a temporary dam (designated the 
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March 7, 1992 Spill Containment Dam) was constructed to prevent further migration and 
facilitate oil recovery (Dames & Moore 1992a).  Cleanup efforts were implemented to recover 
any pooled oil from the wetland area. 

4.6 OCTOBER 26, 2000 

On October 26, 2000, an estimated 645 barrels of crude oil leaked from an open 2-inch vent 
valve on the 16-inch lateral pipeline (Ferndale pipeline).  The vent was located approximately 
10 feet bgs near the southwest corner of the Cold Storage Building.  At the time of the release, 
the vent was exposed in an excavation associated with an upgrade of the station valves.  The leak 
occurred following this upgrade, when the pipeline was being refilled after restart of station 
operations.  Prior to restarting station operations and resuming the flow of crude oil, the pipeline 
had been shut off and purged of petroleum product and the vent opened to purge the pipeline of 
nitrogen.  However, the vent was inadvertently left open when the flow of crude oil resumed 
(URS 2001). 

Upon discovery, the oil had filled up the excavation and pooled around the perimeter of the 
excavation.  The greatest area of pooling was to the south of the excavation, and eventually the 
oil flowed down slope to the north.  A 4-inch-diameter polyvinyl chloride storm-drain pipe was 
situated along the north sidewall of the excavation at approximately 8 feet bgs.  The storm-drain 
pipe had been cut to facilitate earthwork activities associated with the station valve upgrade.  
This open pipe served as a conduit for crude oil flow that eventually surfaced down slope 
approximately 140 feet to the northwest.  The crude oil continued to flow down slope along the 
stormwater drainage swale and entered the first of two interceptor/containment excavations that 
were dug in response to the release.  The containment excavations were both lined with a 
geomembrane, and the first containment excavation captured all of the overland flow of crude 
oil.  Approximately 628 barrels of crude oil were recovered using vacuum trucks during the spill 
response action, and PCS was removed from the site during subsequent excavation activities 
(URS 2001). 

5.0  AREAS OF CONCERN 

The Amended Order defines the facility or “site” as three areas of concern (Areas 1 through 3) at 
the site, as well as “all other properties in the vicinity of the pump station property which have 
been affected or are potentially affected by spills, leaks, or discharges of petroleum products or 
other hazardous substances from the pump station.”  Other areas of concern at the site not 
defined in the Amended Order coincide with the other spills discussed in Section 4, as well as the 
areas where PCS was previously stored on site (former PCS storage cells).  The non-Order-
defined areas of concern at the site are discussed in seven individual “Study Units” (Study 
Units 1 through 7).  A summary is provided in Table 6 of the areas of concern and the 
correlation between the individual spills, Study Units, and Order-defined Areas 1 through 3.  The 
areas of concern are shown on Figures 2a and 2b and described in more detail below. 



 

20 
 

5.1 ORDER-DEFINED AREAS 

The Order-defined Areas 1 through 3 (Figures 2a and 2b) correlate directly with the January 15, 
1991 spill and include the following: 

 Area 1 – all property located up to 350 feet west of the pump station property line 
south of Smith Road, including the portion of the access easement located west of 
the pump station property line 

 Area 2 – all property located north of Area 1, including the adjacent eastern 
access road north of Smith Road 

 Area 3 – Deer Creek and its tributaries, including all wetlands, ditches, culverts, 
streams, ponds, creeks, and other surface water bodies, and uplands adjacent to 
Deer Creek and its tributaries from the southern Smith Road culvert immediately 
north of Area 1 and downstream to Guide Meridian (now Hannegan Road). 

5.2 STUDY UNIT 1 

Study Unit 1 addresses historical spills and releases, portions of the January 15, 1991 spill, 
contamination encountered during station upgrade projects, and the December 11, 1991 and 
October 26, 2000 spills.  Study Unit 1 generally covers the pump station operations area and 
includes the former pump station area, former oily water sump, former burn pit, former oil/water 
separator, former drain line between the oily water sump and burn pit, former drain tile, former 
waste pit, 16-inch Ferndale pipeline, 20-inch main pipeline, and former PSE electrical substation. 

5.3 STUDY UNIT 2 

Study Unit 2 addresses the February 1979 spill and covers the area located within the 
containment berms surrounding the aboveground break-out tanks (Tanks No. 170 and No. 180). 

5.4 STUDY UNIT 3 

Study Unit 3 addresses the March 7, 1992 spill and covers the area located within the former 
relief tank containment dike and the wetland area located southeast of the tank.  Study Unit 3 
also addresses PCS encountered during the 1983 refurbishment of the former burn pit, small 
quantities of soils from miscellaneous small spills and leaks, and PCS from a historical East 
Smith Road spill that was reportedly placed in the enclosure of the relief tank or in an area to the 
south of the tank enclosure.  PCS from small spills and leaks was reportedly stored in the relief 
tank enclosure (Dames & Moore 1992a).  One of the PCS storage cells (Storage Cell No. 1) was 
also located within Study Unit 3. 
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5.5 STUDY UNIT 4 

Study Unit 4 (the Boneyard) addresses soils impacted by the July 1971 spill.  Soils impacted 
from this spill were excavated and placed in the Boneyard, where they were landfarmed by 
tilling with agricultural equipment.  This area was also used to store miscellaneous equipment 
(e.g., pumps) and piping. 

5.6 STUDY UNIT 5 

Study Unit 5 addresses portions of the July 1971 and December 11, 1991 spills and covers an 
area directly northeast of the Laurel Station entrance on the north side of East Smith Road.  
Study Unit 5 also addresses the area north of the reported historical East Smith Road spill. 

5.7 STUDY UNIT 6 

Study Unit 6 addresses the December 11, 1991 spill and the area north of the reported historical 
East Smith Road spill. 

5.8 STUDY UNIT 7 

Study Unit 7 addresses the locations of the former on-site PCS storage cells.  During previous 
interim cleanup actions conducted at the site, excavated PCS was placed in lined storage cells 
prior to off-site disposal.  As mentioned in Section 5.4, PCS Storage Cell No. 1 was located 
within Study Unit 3. 

6.0  DATA GAPS 

Numerous investigations and interim cleanup actions were previously conducted at the site to 
address the potential sources of contamination (i.e., spill areas) and are discussed in detail in the 
supplemental RI/FS work plan (URS 2010a).  Data gaps identified during the review and 
compilation of soil, groundwater, and surface water data generated during the previous 
investigations and cleanup actions implemented at the Laurel Station facility are summarized in 
Table 7 and briefly discussed by media in Sections 6.1 through 6.4 below.  The identification of 
data gaps considered changes in analytical methodology and revisions made to MTCA since the 
effective date of the Amended Order for all media, as well as the applicability of the data 
collection timing to best demonstrate the current water quality of surface water bodies and 
groundwater.  The screening levels for benzene and cPAHs based on MTCA were revised 
downward since most of the data collection was completed in the 1990s.  Consequently, the 
assessment of benzene and cPAHs by the current standard (PCLs as discussed in Section 3) was 
often incomplete, as laboratory reporting limits exceeded the selected current PCLs.  The 
analytical program implemented for the data gap investigation (Section 7) was designed to obtain 
data with reporting limits below PCLs such that COCs at the site could be clearly identified if 
present above PCLs. 
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6.1 SOIL 

Data gaps were primarily limited to isolated locations where the vertical and/or lateral extent of 
contamination in soil was not previously defined.  Table 7 identifies specific locations and 
depths where either the vertical or lateral extent of soil contamination was not defined. 

6.2 GROUNDWATER 

Groundwater monitoring completed between 2000 and 2008 within shallow perched 
groundwater and deep groundwater wells did not identify groundwater quality impacts, and no 
data gap was evident relative to characterization of the shallow or deep groundwater.  However, 
during drilling activities in 2010 and 2011 conducted as part of the data gap investigation 
reported herein, hydrogeologic conditions were encountered that were not adequately assessed 
during previous site investigations.  Therefore, additional groundwater monitoring wells were 
installed and sampled as part of the data gap investigation to refine the site conceptual site model 
and assess potential shallow groundwater impacts (Section 7.2). 

6.3 SURFACE WATER 

Although significant data gaps were not identified associated with the on-site and off-site surface 
water sampling previously conducted at the site, the majority of the data was collected prior to 
1993.  Thus, current surface water quality information did not exist for the areas affected by the 
historical petroleum releases. 

6.4 SEDIMENT 

On-site and off-site sediment sampling had not been performed within the areas of perennially 
submerged wetlands, ditches, or creeks potentially affected by historical spills at the site. 

6.5 WETLANDS 

The outer limits of the wooded wetland area affected by the March 7, 1992 spill incident were 
not previously delineated, although a wetland assessment conducted in August 2009 documented 
the presence of wetland hydrology indicators, including hydric soils and native hydrophytic 
vegetation (URS 2010c). 

The Amended Order indicates that a wetland mitigation plan shall be required for cleanup 
actions in wetland areas of the site.  Wetlands assessment and surface water data indicate that the 
wetland areas are not affected by previous facility releases.  However, the soil/sediments within 
the channels were not assessed prior to the current data gap investigation.  The results of 
sediment/soil samples collected from this area of the site are discussed in Section 7.4. 
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7.0  DATA GAP INVESTIGATION RESULTS 

To address the data gaps identified during preparation of the supplemental RI/FS work plan 
(URS 2010a), further assessment of the soil, groundwater, surface water, and sediment was 
performed at locations both on site and off site.  The data gap investigation was conducted from 
June 2010 to December 2012 and performed based on procedures approved in Appendix G 
(Sampling and Analysis Plan) of the supplemental RI/FS work plan and addenda (URS 2010b, 
2011a, and 2011b). 

URS contracted Cascade Drilling, Inc. of Woodinville, Washington to complete borings and 
install monitoring wells.  Shallow borings were installed via direct push using a truck-mounted 
Geoprobe 7730DT.  Deeper borings, or borings in locations that proved difficult to meet depth 
with direct push, were installed using limited access hollow-stem auger (HSA) or sonic drilling 
methods.  All borings and well installations were observed by URS and logged using the Unified 
Soil Classification System (USCS).  Boring and well logs are presented in Appendix C. 

Soil, groundwater, surface water and sediment samples were collected by URS field personnel.  
Samples were submitted for analysis to Analytical Resources, Inc. (ARI) located in Tukwila, 
Washington, unless specifically noted otherwise in the following sections.  Samples were 
analyzed by the methods described in the supplemental RI/FS work plan (URS 2010a).  
Laboratory reports were submitted to URS and reviewed by a URS chemist.  Data validation 
reports were prepared for each sampling event, which describe data qualifiers assigned to the 
results based on the review process.  All data were determined usable for site assessment, 
although qualifiers indicating estimated value (“J” flag) were assigned to selected results based 
on the data review process.  Data validation memoranda and copies of laboratory reports are 
provided in Appendix E.  All data were entered into a project-specific ACCESS database 
provided in Appendix B. 

Results of the data gap investigation are discussed by medium and area of concern in the 
following sections.  Summaries of the analytical results generated during the data gap 
investigation activities are presented in Tables 8 through 20, and sampling locations are 
presented on Figures 8 through 29. 

7.1 SOIL 

7.1.1 Areas 1 and 2 

To further evaluate the vertical extent of soils impacted in Areas 1 and 2 by the January 15, 1991 
spill, 26 direct-push borings (A1-B1 through A1-B25 and A2-B1) were advanced in August 2010 
at the locations shown on Figure 8.  The borings were advanced to 5 feet bgs.  Shallow soils 
encountered in these areas consisted of brown to gray silt with trace fine to coarse gravel.  
Hydrocarbon odors or elevated photoionization detector (PID) readings were not noted in soil 
during the drilling activities.  Groundwater was not encountered in these areas during the 
drilling. 
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A summary of soil analytical results for Areas 1 and 2 are presented on Table 8 (TPH and 
BTEX) and Table 9 (PAHs).  Based on field observations, soil samples were collected from each 
of the borings at 1 and 3 feet bgs, instead of 3 and 5 feet bgs as described in the supplemental 
RI/FS work plan (URS 2010a).  All samples were submitted for analysis of TPH and BTEX.  
Selected samples were submitted for PAH analysis.  TPH and BTEX compounds were either not 
detected above their respective laboratory reporting limits or were detected below PCLs. 

PAH analysis was performed on the soil samples collected from A1-B4, A1-B9, A1-B12, 
A1-B16, A1-B17, A1-B20, and A2-B1.  PAHs were either not detected above their respective 
laboratory reporting limits or were detected below PCLs. 

Based on the analytical results for soil samples collected during the data gap investigation, it 
appears that Areas 1 and 2 soils, where elevated chemical concentrations resulting from the 
January 15, 1991 spill were previously detected, are now below laboratory reporting limits or 
PCLs. 

7.1.2 Study Unit 1 

In Study Unit 1, the data gap investigation focused on the following areas:  the former pump 
station area, former oily water sump, October 26, 2000 spill area, former burn pit and oil/water 
separator, and former drain tile.  The areas of concern are shown on Figure 2a.  Sampling 
locations are shown on Figure 9.  Results are discussed in the following sections and 
summarized in Tables 10 and 11. 

Former Pump Station Area 

Direct-push borings SU1-B10, SU1-B11, and SU1-B19 were advanced to the east of the office 
building near the 20-inch main pipeline in June 2010, and boring SU1-B30 was installed 
approximately 20 feet north of boring SU1-B11 in June 2011 with sonic drilling (Figure 9).  The 
borings were advanced to depths of 10 to 15 feet bgs.  Shallow soils encountered in this area 
consisted of light to dark brown and gray clay with varying amounts of silt, gravel, and sand.  
Two layers of wet light brown silty fine sand were observed from 7.5 to 9 feet bgs and 10 to 
13.5 feet bgs in boring SU1-B11.  Groundwater was not encountered in borings SU1-B10, 
SU1-B19, and SU1-B30.  Elevated PID readings and hydrocarbon odor were not noted at borings 
SU-B10, SU1-B19, or SU1-B30.  Hydrocarbon odor was noted at SU1-B11 at 2 to 7.5 feet bgs 
and elevated PID readings (up to 650 ppm) were noted between 5 and 7 feet bgs. 

Monitoring well MW-8 was installed in February 2011 (Figure 9) to 40 feet bgs by sonic 
drilling.  This well was installed as part of the shallow perched groundwater assessment (see 
Section 7.2).  Shallow soils at this location consisted of dark brown clay with silt and gravel to 
approximately 24 feet bgs, which was underlain by silty fine to coarse gravel (24 to 27 feet bgs) 
and sandy fine to coarse gravel (27 to 40 feet bgs).  Groundwater was not encountered in this 
boring.  Elevated PID readings and hydrocarbon odor were not noted at this boring.  A total of 12 
soil samples were collected from borings SU1-B10, SU1-B11, SU1-B19, and SU1-B30 and 
submitted for analysis of TPH and BTEX.  Soil samples were not collected from MW-8, as field 
screening methods (low PID readings and absence of staining or hydrocarbons odors) did not 
indicate evidence of impacted soils (Appendix C). 
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This area of the site currently is covered by asphalt.  TPH and BTEX were not detected or were 
detected below PCLs for all samples collected at SU1-B10, SU1-B11, SU1-B19, and SU1-B30 
(Table 10).  Geologic cross sections through this area are presented on Figures 10 and 11. 

Borings SU1-B25, SU1-B26, SU1-B27 (MW-6), and SU1-B29 were installed to depths of 20 to 
34 feet bgs in the eastern portion of the former pump station area using sonic drilling.  Borings 
SU1-B25 and SU1-B26 were drilled in August 2010, and borings SU1-B27 (MW-6) and SU1-
B29 were drilled in February 2011.  Because the Bellingham Drift was removed in most of the 
area, as explained in Section 2.3, most shallow soils encountered in the area west of the retaining 
wall consisted of 6 to 8 feet of fine to coarse sand (fill material) overlying sandy fine to coarse 
gravel.  A 2-foot layer of gray clay with gravel (Bellingham Drift) was present at 7 to 9 feet bgs 
in SU1-B26.  Boring SU1-B29 is located east of the retaining wall where the Bellingham Drift is 
present.  The shallow soils at this location consisted of brown clay with silt and gravel to 4.5 feet 
bgs, which was underlain by 2.5 feet of sand with clay (4.5 to 7 feet bgs) and primarily gravel, 
with varying amounts of silt and sand (7 to 34 feet bgs).  Groundwater was not encountered in 
borings SU1-B25, SU1-B26, and SU1-B29.  Perched groundwater was encountered between 13 
and 14 feet bgs in SU1-B27 (MW-6). 

Elevated PID readings and hydrocarbon odor were not noted at borings SU1-B27 (MW-6) or 
SU1-B29.  A moderate hydrocarbon odor was detected in SU-B25 at 10 to 12 feet bgs, but the 
PID reading was low (19 ppm).  A moderate hydrocarbon odor and elevated PID readings up to 
150 ppm were detected between 9 to 15 feet bgs in SU1-B26. 

A total of 18 soil samples was collected from borings SU1-B25, SU1-B26, SU1-B27 (MW-6), 
and SU1-B29 and submitted for analysis of TPH and BTEX. 

A TPH concentration of 5,300 ppm was detected in a sample from 12 feet bgs at PB-2 during the 
1991 investigation.  TPH was not detected in a 4-foot-bgs sample collected in 1991 from TP-18 
located near PB-2.  The more recent sampling shows that TPH and BTEX were not detected or 
were detected below PCLs for all samples collected at SU1-B25, SU1-B26, SU1-B27 (MW-6), 
and SU1-B29 (Table 10).  Geologic cross sections through this area are presented on Figures 12 
and 13. 

Former Oily Water Sump Area 

Borings SU1-B12, SU1-B14, SU1-B16, and SU1-B20 were advanced at the locations shown on 
Figure 9 to depths of 30 to 45.5 feet bgs using a limited access HSA drilling rig in June 2010.  
Because of drilling difficulty in this area, borings SU1-B13 and SU1-B15 were delayed pending 
approval of a work plan addendum (URS 2010b) to revise the drilling method to sonic technique.  
Borings SU1-B21, SU1-B22, SU1-B23, and SU1-B24 were added to investigate the extent of 
petroleum hydrocarbon impacts in this area, based on data obtained from the borings completed 
in June 2010.  Borings SU1-B13, SU1-B15, SU1-B21, SU1-B22, SU1-B23, and SU1-B24 were 
advanced in August 2010 using sonic drilling method to depths ranging from 25 to 50 feet bgs.  
In January and February 2011, monitoring wells MW-1 through MW-5 and MW-7 (boring SU1-
B28) were installed to further characterize the lateral extent of petroleum hydrocarbons in the 
soil and to assess the presence or absence of perched groundwater in the vicinity.  Drilling depths 
ranged from 29 to 60 feet bgs.  Additional wells MW-9 through MW-14 were installed to assess 
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the lateral extent of impacted perched groundwater after TPH was detected in the groundwater 
collected from wells MW-1, MW-2, MW-5, and MW-7.  Wells MW-9 through MW-14 were 
installed in June 2011 using sonic drilling.  Drilling depths were 27 to 60 feet bgs. 

The area surrounding the former oily water sump generally consists of fine to coarse sand (fill 
material) ranging from 2 to 7 feet bgs, which overlies the fine to coarse gravel with varying 
amounts of sand and silt.  The deepest wells near the former oily water sump indicate that this 
fine to coarse gravel extends to at least 50 feet bgs.  The clay layer (Bellingham Drift) that is 
typically near the surface in the vicinity is not present in the immediate area, as it was apparently 
removed during the construction of the facility at this location.  Geologic cross sections through 
this area are presented on Figures 14, 15, 16, and 17. 

Monitoring wells were installed as described in the work plan addenda (URS 2011a and 2011b).  
Well construction logs are provided in Appendix C.  A total of 126 soil samples were collected 
from all locations during drilling and submitted for TPH and BTEX analysis.  TPH and BTEX 
were not detected or were detected below PCLs with the following exceptions (Table 10):  TPH 
exceeded the PCL of 3,300 mg/kg at MW-1 (20 feet bgs), MW-9 (10 and 20 feet bgs), MW-10 
(10 feet bgs), SU1-B12 (15 and 20 feet bgs) and SU1-B14 (15 feet bgs).  The vertical extent of 
contamination above the TPH PCL was delimited at each location (Figure 14).  Samples with 
elevated TPH were analyzed for PAHs (Table 11).  There was no exceedance of PCLs for PAHs 
in the samples analyzed. 

October 2000 Spill Area 

To further evaluate the vertical and lateral extents of soils impacted by the October 2000 spill, 
six direct-push borings (SU1-B6 through SU1-B9, SU1-B17, and SU1-B18) were advanced in 
June 2010 at the locations shown on Figure 9.  The borings were advanced to depths of 10 to 
12.5 feet bgs.  Shallow soils encountered in this area consisted of light to dark brown and gray 
clay with varying amounts of silt, gravel, and sand.  Groundwater was not encountered in any of 
the borings. 

Elevated PID readings were noted in borings SU1-B6 through SU1-B9 at depths generally 
between 7 and 10 feet bgs.  A total of 19 soil samples was collected from borings SU1-B6 
through SU1-B9, SU1-B17, and SU1-B18 and submitted for analysis of TPH and BTEX.  A 
summary of the soil analytical results for these borings is presented on Table 10.  The ground 
surface at each of the boring locations is gravel or grass covered.  TPH results were compared to 
the more conservative TPH PCL for TEE (460 mg/kg for the sum of DRO and ORO and 200 
mg/kg for GRO).  TPH and BTEX were not detected or detected below their respective PCLs in 
samples from SU1-B6 through SU1-B9, although benzene levels at 5 feet bgs at each location 
were elevated.  Benzene was not detected in samples collected at 10 feet bgs at each location.  
TPH and BTEX were not detected in samples from SU1-B17 or SU1-B18. 

Geologic cross sections through these areas are presented on Figures 18 and 19. 

Former Burn Pit and Oil/Water Separator 

Direct-push borings SU1-B1 through SU1-B4 were advanced southwest of the office building in 
the area of the former burn pit and oil/water separator in June 2010 to a depth of 15 feet bgs 
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(Figure 9).  Soils encountered in this area consisted of light to dark brown clay with varying 
amounts of sand and silt.  In some locations, a sand or silt fill material up to 5 feet thick may 
overlie the clay.  Elevated PID readings and hydrocarbon odor were noted at borings SU1-B2 at 
5 to 10 feet bgs and SU1-B4 at 5 to 13 feet bgs.  Groundwater was not encountered in any of the 
four borings. 

A total of 12 soil samples was collected from borings SU1-B1, SU1-B2, SU1-B3, and SU1-B4 
and submitted for analysis of TPH and BTEX.  This area has a grass surface, and results were 
compared to the more conservative PCL for TPH of 460 mg/kg (sum of DRO and ORO) and 200 
mg/kg (GRO).  TPH and BTEX were not detected or were detected below PCLs (Table 10).  
Geologic cross sections through this area are presented on Figures 18 and 20. 

Former Drain Tile 

To further evaluate elevated TPH (460 to 680 mg/kg) detected at 1 foot bgs in the 1992 drain tile 
post-excavation sample DTE-1, one direct-push boring (SU1-B5) was advanced in June 2010 at 
the location shown on Figure 9.  The boring was advanced to 5 feet bgs, and shallow soil 
consisted of dark brown clay with silt and gravel.  Groundwater was not encountered.  Soil 
samples were collected at 2 and 5 feet bgs and submitted for TPH and BTEX analysis.  TPH and 
BTEX compounds were not detected above their respective laboratory reporting limits 
(Table 10).  Based on the analytical results for the soil samples collected from boring SU1-B5, it 
appears that previously detected TPH at this location is now below laboratory reporting limits. 

Two former locations, test pit TP-9 and boring TM-B11, associated with the former drain tile 
were not included in the data gap investigation (Figure 9).  Previous data collected in November 
1991 from TP-9 indicated field screening results for TPH of 2,000 mg/kg at 5 feet bgs, 900 
mg/kg at 7 feet bgs, and 500 mg/kg at 10 feet bgs.  At 15 feet bgs, field screening did not 
indicate presence of TPH.  Affected soil was within a zone with water seepage through the soil at 
5 feet bgs.  The boring at TM-B11 was drilled in February 1992 to 65 feet bgs.  TPH based on 
Ecology’s Hydrocarbon Identification (HCID) method was 2,000 mg/kg at 5 feet bgs.  Field 
screening at 15 feet bgs, 35 feet bgs, and 65 feet bgs did not indicate TPH presence.  
Groundwater was not encountered during drilling.  Field verification of the historical results will 
be conducted as part of the site cleanup.  

7.1.3 Study Unit 2 

Tank No. 170 

Four direct-push borings (SU2-B1 through SU2-B4) were installed within the containment berm 
and southeast of Tank No. 170 (Figure 21) to further assess a benzene detection (33 µg/kg) that 
slightly exceeded the PCL indicated in the supplemental RI/FS work plan (URS 2010a) in the 
4.5-foot-bgs sample collected from boring 08-B3 in 2008.  The borings were advanced to depths 
ranging from 5 to 15 feet bgs.  Shallow soils in this area consisted of brown to gray silty clay 
with fine to coarse gravel underlying approximately 1 foot of sandy fill.  Hydrocarbon odor and 
elevated PID readings (up to 500 ppm at 5 feet bgs) were noted only in SU2-B4.  Groundwater 
was not encountered in these borings. 
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A total of 11 soil samples was collected from borings SU2-B1 through SU2-B4 and submitted 
for analysis of TPH and BTEX.  TPH and BTEX compounds were either not detected above 
their respective laboratory reporting limits or were detected below PCLs in all samples 
(Table 12).  This area has a grass or gravel surface, and TPH results were compared to the more 
conservative TPH PCLs of 460 mg/kg (sum of DRO and ORO) and 200 mg/kg for GRO.  Based 
on the analytical results for soil samples collected during the data gap investigation, it appears 
that benzene previously detected in the 4.5-foot-bgs sample collected from boring 08-B3 in 2008 
is now below the laboratory reporting limit or PCL. 

Tank No. 180 

Four direct-push borings (SU2-B5 through SU2-B8) were installed within the containment berm 
on the north side of Tank No. 180 (Figure 21) to further assess elevated TPH concentrations 
from soil samples collected beneath Tank No. 180 in hand auger boring “Tank 180-1” in 2008.  
The borings were advanced to depths to 10 feet bgs.  Shallow soils in this area consisted of 
brown to gray silty clay with fine to coarse gravel underlying approximately 1 foot of sandy fill.  
Hydrocarbon odor and elevated PID readings were not noted in borings SU2-B5 through 
SU2-B8, and groundwater was not encountered in these borings. 

A total of 12 soil samples was collected from borings SU2-B5 through SU2-B8 and submitted 
for analysis of TPH and BTEX.  TPH and BTEX compounds were not detected above their 
respective laboratory reporting limits (Table 12).  Based on the analytical results for soil samples 
collected during the data gap investigation and previous investigations, it appears that soils 
containing concentrations of TPH that exceed PCLs are limited to the area beneath the northwest 
portion of Tank No. 180 (Figure 21) to a depth of approximately 5 feet bgs.  Geologic cross 
sections through this area are presented on Figure 22. 

7.1.4 Study Unit 3 

To determine whether contaminated soils from the March 7, 1992 spill remain within the 
containment berm of Tank 120, nine direct-push borings (SU3-B1 through SU3-B6 and SU3-B8 
through SU3-B10) were completed (Figure 23).  Soil boring SU3-B7 was performed at the 
request of Ecology to confirm results from historical test pit TP-3-2 located outside and south of 
the bermed area.  The borings were advanced to a total depth of 5 to 15 feet bgs.  Shallow soils 
in these areas consisted of brown to gray silty clay with trace fine to coarse gravel underlying 
approximately 0.5 foot of sandy fill.  Hydrocarbon odor and elevated PID readings were noted 
only at SU3-B1 and SU3-B3.  Groundwater was not encountered in these borings. 

A summary of soil analytical results for Study Unit 3 are presented on Table 13.  Soil samples 
were collected from each boring and submitted for analysis of TPH and BTEX.  A gravel surface 
is present within the containment berm and the area is currently fenced.  TPH for samples 
collected from borings within the berm was below the most conservative TPH PCL of 460 mg/kg 
for DRO and ORO, and BTEX were below their respective PCLs.  GRO at location SU3-B1 at 5 
feet bgs was 200 mg/kg, equal to the TPH PCL for GRO.  GRO was not detected at 2 feet bgs or 
8 feet bgs at this location.  GRO was detected at only one other location within the containment 
berm, location SU3-B3 at 15 feet bgs with a concentration of 20 mg/kg, well below the TEE 
PCL.  TPH (728 mg/kg) in the 5-foot-bgs sample collected at SU3-B7 was below the direct-



 

29 
 

contact PCL but above 460 mg/kg for the combined DRO and ORO (700 mg/kg).  TPH and 
BTEX were not detected in the sample collected at 7 feet bgs.  The vertical extent is delimited, 
but the lateral extent is not.  This location currently does not have a gravel or surface cap.  
Geologic cross sections through the bermed area are presented on Figure 24. 

7.2 GROUNDWATER 

A total of 24 monitoring wells have been installed at Laurel Station to monitor groundwater.  
Monitoring wells SW-2 through SW-5 were installed in 1992 and are screened in the shallow 
perched groundwater encountered in the upper portion of the Deming Sand.  Monitoring wells 
DW-1 through DW-5 were installed in 1992 to monitor groundwater in the deeper portion of the 
Deming Sand.  These deep wells have since been decommissioned.  However, prior to 
decommissioning the deep wells, samples were collected that demonstrated that TPH, BTEX, 
and PAHs were not detected, or detected well below MTCA groundwater screening levels (URS 
2010a).  Monitoring well SW-1 was also installed in 1992, but is screened within the Bellingham 
Drift.  As noted in Section 7.1.2, monitoring wells MW-1 through MW-14 were installed in 
Study Unit 1 to assess the presence or absence and extent of shallow perched groundwater in the 
upper portion of the Deming Sand beneath the former pump station and the oily water sump 
areas (Figure 9). 

Groundwater samples were collected by URS personnel following the sampling protocol 
described in the August 2010 work plan addendum (URS 2010b) and for the parameters 
identified in the work plan addenda (URS 2010b, 2011a, and 2011b).  Monitoring was conducted 
in August and December 2010, February, June, September, and November/December 2011, and 
March 2012.  For each event, samples were collected from all wells in place at the time of 
sampling unless the well was considered dry.  Samples were submitted to ARI for TPH, BTEX, 
and PAH analysis.  In June 2011, samples from SW-2, MW-1, MW-2, MW-6, and MW-7 were 
also submitted for testing for monitored natural attenuation parameters (sulfate, nitrate, ferrous 
iron, manganese, methane, and alkalinity). 

Groundwater elevation measurements are presented in Table 1.  The analytical results for 
groundwater samples collected between August 2010 and March 2012 are summarized in 
Table 14 (TPH and BTEX), Table 15 (PAHs), and Table 16 (monitored natural attenuation 
parameters).  The groundwater sampling data sheets are included as Appendix F.  The 
monitoring data are summarized below. 

7.2.1 TPH, BTEX, and PAH Results 

As indicated in Section 3, for purposes of this report, perched groundwater data collected during 
the RI is compared to MTCA Method B cleanup levels for BTEX and PAHs, adjusted for 
Washington State and federal laws, and MTCA Method A cleanup levels for TPH.  Final cleanup 
levels will be established in the CAP based on the selected remedial alternatives for the site.  

Monitoring wells SW-5, MW-3, MW-8, MW-12, MW-13, and MW-14 were dry each sampling 
event that wells were available.  Wells MW-10 and MW-11 had limited water when samples 
were collected in November/December 2011.  The wells could not be purged prior to sampling, 
and samples were collected only for GRO and BTEX, as there was not enough water present in 
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the wells to collect an adequate volume for DRO, ORO, and PAHs.  Well MW-10 was dry 
during other events.  MW-11 was sampled in March 2012.  TPH (gasoline-, diesel-, and/or heavy 
oil-range) results exceeded the MTCA Method A cleanup levels in samples collected from 
MW-1, MW-2, MW-4, MW-5, MW-6, MW-7, and MW-9 during one or more events (Table 14).  
TPH (diesel and heavy oil range) exceeded MTCA Method A cleanup levels at SW-2 in August 
2010.  The results for SW-2 were not consistent with historical results, so wells SW-1 through 
SW-5 were redeveloped in November 2010 prior to the December 2010 sampling event.  TPH 
were not detected at SW-2 in subsequent events.  Isoconcentration contour maps for GRO, DRO, 
and ORO for the February, June, September, and November/December 2011 and March 2012 
events are presented on Figures 25a through 25e for visual representation of the TPH data in 
the shallow perched groundwater. 

BTEX were not detected above the laboratory reporting limits or were below PCLs (Table 14).   

PAHs were detected in several samples.  Carcinogenic PAHs (cPAHs) were above total toxicity 
equivalent concentration (TTEC) criteria for one or more events at wells MW-1 and MW-6 
(Table 15).  The PCL for dibenz(a,h)anthracene was exceeded one time at SW-1 in December 
2010, but was not detected above the PCL in sampling events from February 2011 through 
March 2012.  The PCL for 1-methylnapthalene was exceeded in one or more events for MW-1, 
MW-2, MW-4, MW-5, and MW-7.  The PCL for 2-methylnapthalene was exceeded one time at 
MW-1 in February 2011, but was not detected above the PCL in sampling events in June 2011 
through March 2012. 

7.2.2 Natural Attenuation Parameters 

Natural attenuation means a variety of physical, chemical, or biological processes that, under 
favorable conditions, act without human intervention to reduce the mass, toxicity, mobility, 
volume, or concentration of hazardous substances in the environment.  These in situ processes 
include natural biodegradation, dispersion, dilution by recharge, sorption, volatilization, and 
chemical or biological stabilization, transformation, or destruction of hazardous substances 
(Ecology 2005). 

Groundwater samples were collected from wells SW-2, MW-1, MW-2, MW-6 and MW-7 in 
June 2011 and analyzed for natural attenuation parameters, including the primary geochemical 
indicators measured in the field (dissolved oxygen [DO], oxidation reduction potential [ORP], 
pH, specific conductivity, and temperature) and secondary geochemical indicators nitrate, 
ferrous iron (Fe+2), manganese (Mn), sulfate, methane, and alkalinity analyzed by the laboratory.  
These parameters were selected based on Ecology’s Guidance on Remediation of Petroleum-
Contaminated Ground Water by Natural Attenuation (Ecology 2005). 

Monitoring wells MW-1, MW-2, MW-6 and MW-7 are located within the shallow perched 
groundwater that is impacted by the contaminated soils present in Study Unit 1 in the area of the 
former pump station and oily water sump.  Monitoring well SW-2 is located downgradient of this 
area (Figure 9).  The results of the monitored natural attenuation parameters for wells MW-1, 
MW-2, MW-6, and MW-7 were compared to those obtained from well SW-2 to evaluate 
evidence of natural biodegradation in groundwater at the site.  The data are summarized in 
Table 16 and discussed below. 
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Dissolved Oxygen.  DO is the favored electron acceptor used by microbes for the biodegradation 
of many forms of organic carbon.  During aerobic respiration, DO concentrations decrease.  
Lower DO measurements in affected water compared to unaffected water would indicate 
biodegradation may be occurring (Ecology 2005).  The DO concentrations in wells MW-1, 
MW-2, MW-6, and MW-7 ranged from 9.5 to 13 mg/L.  The DO concentration in well SW-2 
was 10.7 mg/L, within the same range.  These results do not provide evidence for 
biodegradation.  However, the sampling technique (disposable bailers) may have aerated the 
samples, which can affect the accuracy of DO measurements. 

Nitrate.  After DO has been depleted, nitrate may be used as an electron acceptor for anaerobic 
biodegradation via denitrification.  During denitrification, nitrate concentrations measured in 
groundwater decrease.  Lower nitrate concentrations in affected water compared to unaffected 
water provide an indicator that biodegradation is occurring (Ecology 2005).  The nitrate 
concentration in well SW-2 was 0.7 mg/L and 0.1 mg/L in wells MW-1, MW-2, MW-6, and 
MW-7.  A graph depicting nitrate concentrations versus distance from the former oily water 
sump is presented as Figure 26a. 

Manganese.  When Mn+4 is used as an electron acceptor during anaerobic biodegradation of 
organic carbon, it is reduced to Mn+2.  Thus, Mn+2 concentrations can be used as an indicator that 
anaerobic biodegradation has occurred via Mn+4 reduction (Ecology 2005).  The Mn+2 
concentration in well SW-2 was 1.0 µg/L.  The Mn+2 concentrations were much higher in wells 
MW-1, MW-2, MW-6, and MW-7, ranging from 11 to 2,270 µg/L.  A graph depicting Mn+2 
concentrations versus distance from the former oily water sump is presented as Figure 26b. 

Ferrous Iron.  When ferric iron (Fe+3) is used as an electron acceptor during anaerobic 
biodegradation, it is reduced to ferrous iron (Fe+2), which is soluble in water.  Ferrous iron 
concentrations can therefore be used as an indicator that anaerobic biodegradation has occurred 
via ferric iron reduction (Ecology 2005).  Ferrous iron was detected in wells MW-1 (1.0 mg/L), 
MW-2 (2.0 mg/L) and MW-7 (4.0 mg/L).  Ferrous iron was not detected in wells MW-6 or 
SW-2.  A graph depicting ferrous iron concentrations versus distance from the former oily water 
sump is presented as Figure 26c. 

Sulfate.  After DO, nitrate, and biologically available Mn+4 and ferric iron have been depleted in 
the microbiological treatment zone, sulfate may be used as an electron acceptor for anaerobic 
biodegradation via sulfate reduction.  During sulfate reduction, sulfate concentrations measured 
in groundwater decrease.  Lower sulfate concentrations in affected water compared to unaffected 
water may indicate that biodegradation is occurring (Ecology 2005).  The sulfate concentration 
in well SW-2 was 10.5 mg/L, whereas sulfate concentrations in wells MW-1, MW-2 and MW-7 
were much lower (1.7, 0.4, and 0.2 mg/L, respectively).  The sulfate concentration in MW-6 
(9.6 mg/L) was slightly lower than in well SW-2.  A graph depicting sulfate concentrations 
versus distance from the former oily water sump is presented as Figure 26d.  These results 
provide evidence for anaerobic biodegradation via sulfate reduction. 

Methane.  During biodegradation of petroleum hydrocarbons, methane is produced via 
methanogenesis.  Methanogenesis is a two-step process involving fermentation and respiration.  
The presence of methane in groundwater is indicative of strongly reducing conditions (Ecology 
2005).  Methane was detected in wells MW-6 and SW-2 at a concentration of 0.7 µg/L.  The 
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methane concentrations in wells MW-1, MW-2, and MW-7 were much higher (716, 269, and 
165 µg/L, respectively).  A graph depicting methane concentrations versus distance from the 
former oily water sump is presented as Figure 26e. 

Metabolic By-Products.  Metabolic by-products include Mn+2, ferrous iron, hydrogen sulfide, 
methane, ethane, ethene, hydrogen, increased alkalinity, and lowered ORP.  As with electron 
acceptors, the measurement of metabolic by-products in water may be useful in identifying the 
predominant microbial and geochemical processes that are occurring or have already occurred 
(Ecology 2005). 

ORP.  Lower ORP measurements were measured in wells MW-1, MW-2, MW-6, and MW-7 
(−17, 10, 121, and −19 mV, respectively) compared to that observed in well SW-2 (171 mV).  A 
graph depicting ORP measurements versus distance from the former oily water sump is 
presented as Figure 26f. 

Alkalinity.  Changes in alkalinity are an indication of microbial activity.  Alkalinity is a measure 
of an ability of groundwater to buffer changes in pH caused by the addition of biologically 
generated acids through both aerobic and anaerobic biodegradation processes (Ecology 2005).  
In aerobic systems, alkalinity can be expected to increase across a site where biological activity 
is occurring.  In anaerobic systems where methanogenesis is the dominant reducing process, 
alkalinity concentrations will remain fairly constant (Air Force Center for Environmental 
Excellence 2004).  Alkalinity concentrations in wells located within the affected perched 
groundwater (MW-1, MW-2, MW-6, and MW-7) ranged from 95.3 to 168 mg/L, similar to the 
concentration detected at well SW-2 (123 mg/L).  A graph depicting alkalinity concentrations 
versus distance from the former oily water sump is presented as Figure 26g.  Additional 
alkalinity measurements would be required to establish concentration trends and evaluate 
whether biological activity due to increasing alkalinity concentrations is occurring. 

pH.  Relatively neutral pH measurements provide evidence that conditions are conducive to 
biodegradation (Air Force Center for Environmental Excellence 2004).  The pH measurements in 
wells MW-1, MW-2, MW-6, and MW-7 were relatively neutral, ranging from 6.33 to 7.78.  The 
pH measurement in well SW-2 was 5.75. 

Natural Attenuation Parameter Summary 

In anaerobic systems, nitrate and sulfate concentrations will decrease, and manganese, ferrous 
iron, and methane concentrations will increase.  The results of the natural attenuation parameters 
collected at the site indicate the presence of an anaerobic system in the perched shallow 
groundwater affected by petroleum hydrocarbons and conditions that are conducive to anaerobic 
biodegradation.  The concentrations of nitrate, manganese, ferrous iron, sulfate, and methane 
detected in wells MW-1, MW-2, MW-6, and MW-7, compared to well SW-2, provide a strong 
indication  that anaerobic biodegradation is occurring in this area of the site.   The results of 
other studies have indicated that anaerobic processes dominate the biodegradation of petroleum-
contaminated groundwater during natural attenuation processes.  In particular, sulfate reduction 
and methanogenesis appear to be the major sink for petroleum hydrocarbons, whereas oxygen 
and nitrate serve as minor electron acceptors (Ecology 2005). 



 

33 
 

Heterotrophic Plate Count and Hydrocarbon-Degrading Bacteria 

On December 12, 2011, groundwater samples collected from wells MW-2 and MW-7 were 
submitted for analysis of heterotrophic plate count and hydrocarbon-degrading bacteria.  The 
results are summarized in Table 17.  Heterotrophic plate count is a procedure used to estimate 
the number of live heterotrophic bacteria that are present in a water sample and is reported in 
colony-forming units per milliliter (CFU/mL).  The heterotrophic plate counts measured in wells 
MW-2 and MW-7 were 109 and 500 CFU/mL, respectively.  Hydrocarbon-degrading bacteria 
measurements in wells MW-2 and MW-7 were 8,500 and 700,000 most probable number per 
100 milliliters (MPN/100 mL).  These results indicate that microbes capable of biodegrading 
hydrocarbons are present in the shallow perched groundwater affected by the soil contamination 
in the area of the former pump station and oily water sump. 

7.3 ON-SITE AND OFF-SITE SURFACE WATER 

Surface water sampling was conducted at off-site locations within Areas 1, 2, and 3 and on site 
within Study Unit 3 in June 2010.  The off-site sampling locations are shown on Figure 28 and 
the on-site sampling locations on Figure 29.  Samples were analyzed for TPH and BTEX.  The 
surface water sampling records are included as Appendix G. 

Off-site surface water samples included A3-DAM2 and A3-DAM3.  Surface water was not 
present in Areas 1 or 2 during the data gap investigation activities.  Therefore, surface water 
samples that were proposed in the supplemental RI/FS work plan (URS 2010a) were not 
collected.  No hydrocarbon odor or sheen was observed in the surface water at either of the 
sampling locations.  TPH and BTEX compounds were either not detected above their respective 
laboratory reporting limits or were detected below PCLs (Table 18). 

Three on-site surface water samples (SU3-SW1, SU3-SW2, and SU3-SW3) were collected 
within the wetlands along the spill path of the March 7, 1992 spill (Figure 29).  Sample SU3-
SW1 was collected directly upstream of the March 7, 1992 Spill Containment Dam.  No 
hydrocarbon odor or sheen was observed in the surface water at any of the sampling locations.  
TPH and BTEX compounds were not detected above their respective laboratory reporting limits 
(Table 18). 

7.4 ON-SITE AND OFF-SITE WETLAND SOIL/SEDIMENT 

Soil/sediment sampling in the wetland areas and Deer Creek was conducted in June 2010 at both 
on-site and off-site locations within Areas 1, 2, and 3 and Study Unit 3 to characterize the current 
conditions of the soil/sediment in these areas.  The off-site sampling locations are shown on 
Figure 28 and the on-site sampling locations on Figure 29.  At each sampling location, one 
sample was collected from the central portion of the drainage channel, one sample from the right 
bank, and one sample from the left bank (looking downstream).  All samples were collected as a 
composite of the material from 0 to 1 foot bgs with a stainless steel hand auger and analyzed for 
TPH, BTEX, and total organic carbon (TOC).  The sampling records are included in 
Appendix G.  Based on the most current field observations presented in the 2009 wetland report 
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(URS 2010c), the solids samples collected from the wetland areas are indicative of hydric soils, 
but the samples collected from the Deer Creek drainage are more characteristic of sediments.  

On-site sampling locations included SU3-SED1 through SU3-SED4.  These samples were 
collected downstream (south) of Tank 120.  The soils in this wetland were described as hydric 
soils in the 2009 wetland report (URS 2010c).  Soils were primarily brown to gray silt with 
organic material.  No hydrocarbon odor or elevated PID reading was observed, with the 
exception of the SU3-SED1 right-bank sample.  This sample had a moderate hydrocarbon odor 
and PID reading of 10 ppm.  However, TPH and BTEX compounds were either not detected 
above their respective laboratory reporting limits or were detected below PCLs in the soil 
samples collected from the drainage (Table 19). 

The origin of the hydrocarbon odor and elevated PID reading in the SU3-SED1 right-bank 
sample was noted as a thin layer of a white gel substance, believed to be bentonite used during 
the dam construction, present in the soil at this location at approximately 6 inches bgs.  The 
extent of the white gel substance appeared to be limited to a small area on the right bank of the 
ponded water behind the dam.  The SU3-SED1 right-bank sample collected in June 2010 
contained some of the white gel substance, and TPH and BTEX compounds were either not 
detected above their respective laboratory reporting limits or were detected below PCLs.  This 
location was resampled in August 2010 (SU3-SED1-R2).  The results were similar to those 
reported in June 2010, but elevated such that the TPH of 920 mg/kg is above the most 
conservative TPH soil cleanup level of 460 mg/kg.  BTEX was not detected.  Sample SU3-
SED1-R2 was also analyzed for PAHs.  There was no exceedance of soil PCLs for PAHs 
(Table 20).  TOC results in the Study Unit 3 samples ranged from approximately 0.4 to 10 
percent. 

Off-site sampling locations included A1-SED1, A1-SED2, A1-SED3, A2-SED1, A3-SED1, 
A3-SED2, and A3-SED3 (Figure 28).  The samples were collected downstream, to the west and 
north of the site.  The soils/sediments encountered consisted of dark brown silt with organic 
debris.  No hydrocarbon odor, staining, or elevated PID reading was noted.  TPH and BTEX 
compounds were either not detected above their respective laboratory reporting limits or were 
detected below PCLs in the off-site soil/sediment samples (Table 19).  TOC at these locations 
ranged from approximately 0.1 to 6 percent. 

7.5 WETLANDS 

A wetland assessment performed by URS in August 2009 is documented in the supplemental 
RI/FS work plan (URS 2010a).  A copy is included in Appendix D.  The report indicated that the 
wetland areas were not adversely affected by previous facility releases.  The surface water 
samples collected as part of the data gap investigation support this finding.  With the exception 
of an isolated location directly upstream of the March 7, 1992 Spill Containment Dam, 
soil/sediment samples from the wetlands and Deer Creek do not indicate any remaining impact to 
these areas from the facility releases.  Mitigation of wetland areas of the site does not appear to 
be warranted at this time. 
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8.0  TREATABILITY AND PILOT STUDIES 

Following assessment of the data collected in 2010, potential cleanup alternatives considered for 
the site included in situ thermal remediation (ISTR), DPE and BV specifically in the former oily 
water sump area.  In 2011, a treatability study to evaluate the feasibility of ISTR was performed 
and a pilot test to evaluate DPE and BV was conducted.  The results of each of these are 
described in this section. 

8.1 IN SITU THERMAL REMEDIATION TREATABILITY STUDY 

To support the evaluation of ISTR as an alternative to remediate petroleum-impacted soils at the 
site, a bench-scale treatability study was performed by TerraTherm, Inc., on selected soil 
samples collected from the former oily water sump area.  The treatability test report prepared by 
TerraTherm, Inc., dated August 11, 2011, is provided in Appendix H.  The results are 
summarized in this section. 

The study consisted of applying heat to one site composite sample for seven days at three 
different temperatures:  100ºC, 150ºC, and 225ºC.  Soil samples were obtained from boring MW-
9 between 6 and 10 feet bgs and boring MW-10 between 10 and 20 feet bgs.  Pre- and post-
treatment samples were analyzed for GRO, DRO, and ORO by Ecology’s Northwest TPH 
Methods NWTPH-Gx and NWTPH-Dx, and PAHs by EPA Method 8270D.  Pre- and post-
treatment samples were also analyzed for TOC and other physical properties to evaluate potential 
changes in soil properties (e.g., changes in void ratio) associated with thermal treatment. 

The treatability studies demonstrated that thermal treatment could reduce GRO levels by over 99 
percent at all of the temperatures tested.  However, significant reductions in DRO and ORO were 
only achieved at the higher temperatures of 150ºC and 225ºC.  There was only a 33.8 percent 
reduction in DRO and no measurable reduction in ORO at the 100ºC test run.  Totals of 83.8 and 
98.4 percent of DRO were removed at the 100ºC and 225ºC, temperatures, respectively.  The 
percent reduction of ORO was 59.5 and 91.9 percent at 100ºC and 225ºC, temperatures, 
respectively. 

These data suggest that electrical resistance heating, which is capable of heating the soil to a 
maximum of 100ºC, would have limited effectiveness at treating the DRO and ORO at the site, 
but could be expected to effectively treat GRO.  Temperatures greater than 150ºC would likely 
be necessary to effectively treat DRO and ORO at the site.  These higher temperatures could be 
achieved using thermal conduction heating, but this technology would be highly energy intensive 
and costly, since it would require that the subsurface water be evaporated before temperatures 
greater than 100ºC could be achieved. 

8.2 DUAL-PHASE EXTRACTION AND BIOVENTING TEST AREA AND 
CHEMICALS OF CONCERN 

This section documents the objectives, test equipment, procedures, and results for independent 
DPE and BV pilot tests conducted near the former oily water sump area at Laurel Station.  DPE 
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and BV are remedial technologies under consideration in this RI/FS to cleanup soil exceeding 
MTCA Method B cleanup levels for petroleum hydrocarbons.  The pilot tests were completed in 
December 2011 using existing groundwater monitoring wells as test wells and observation points 
in accordance with the work plan (URS 2011c) approved by Ecology.  The pilot testing is 
intended to assess the feasibility of using DPE and/or BV technologies for remediation of 
petroleum hydrocarbon impacts beneath the site.  DPE and BV are being evaluated as either 
stand-alone remediation technologies, or as components of an overall multicomponent long-term 
remediation approach. 

The pilot testing focused on two existing monitoring wells (MW-9 and MW-10) located near the 
former oily water sump as test wells.  Existing monitoring wells MW-1, MW-2, MW-5, MW-7, 
SW-4, and SW-5 were used as observation wells during the pilot testing.  The pilot test wells are 
representative of the Recessional Outwash (Deming Sand) geologic unit where concentrations 
exceed cleanup levels.  The pilot tests performed included the following: 

 Stepped steady-state DPE test on MW-9 
 Stepped steady-state DPE test on MW-10 
 Steady-state BV test on MW-9 
 Steady- state BV test on MW-10 

A pilot test site plan showing the wells that were used during the test is presented on Figure 30. 

8.2.1 Pilot Test Area Selection 

Isolated pockets of soil contamination exceeding PCLs exist in Study Units 1, 2, and 3.  With the 
exception of the former oily water sump area located within Study Unit 1, the areas containing 
soil contamination exceeding PCLs are limited laterally and vertically (upper 5 to 10 feet of soil) 
and do not coincide with perched groundwater.  Based on the limited extent of contamination 
outside of the oily water sump, these areas are likely to be addressed by excavation during a 
future cleanup action. 

The former oily water sump area is located in the southeast portion of Study Unit 1 and has 
different conditions than other portions of the site.  This area was selected for pilot testing of 
potential remedial technologies based on the following rationale: 

 The presence of intermittent contaminated soil to approximately 30 feet bgs 

 The occasional presence of contaminated perched groundwater (groundwater 
ranges from 5 to 48 feet bgs) 

 The presence of aboveground facility infrastructure that would restrict access to 
excavate all of the contaminated soil 

The COCs in this area and the rationale for the selection of technologies to be tested are 
presented below. 
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8.2.2 Contaminants of Concern 

Based on the RI data, the COCs include the following: 

 TPH – soil and shallow perched groundwater 
 PAHs – shallow perched groundwater 

8.2.3 Technology Selection 

As discussed in the conceptual site model (Section 9.1), the soil and perched shallow 
groundwater in the vicinity of the former oily water sump (the pilot test area) are impacted with 
petroleum hydrocarbons.  Soil impacts extend down to approximately 25 feet bgs and are defined 
laterally to cover an area of approximately 10,000 ft2.  Perched groundwater elevations in the 
pilot test area fluctuate significantly (depth-to-groundwater measurements ranging from 5 to 48 
feet bgs, Table 1) and correlate closely with the amount of surface water infiltration.  Large 
variations in static groundwater levels are seen in closely spaced wells with similar screen 
intervals, which is interpreted to be caused by heterogeneity in the glacial outwash (see 
Sections 2.1 and 2.3). 

Because of the relatively large fluctuations in perched groundwater elevation, limited lateral 
extent of COCs in groundwater, and the discontinuous nature of the water, the remedial 
technologies considered for this area are focused on soil remediation.  Excavation of impacted 
soil and ex situ soil treatment technologies are not considered practical for the entire former oily 
water sump area, because of the presence of aboveground facility infrastructure in the pilot test 
area that would likely be undermined by excavation of impacted soil.  However, excavation in 
the oily water sump area may be appropriate in some areas.  In situ technologies for potential 
treatment of petroleum hydrocarbons in soil were considered for the entire former oily water 
sump area and/or areas where excavation is not practicable because of structures.  Partial 
excavation, DPE, BV, and thermal treatment were the technologies determined to warrant further 
evaluation. 

DPE and BV are established technologies for remediation of petroleum-contaminated sites with 
relatively permeable soils.  DPE was selected for further evaluation over soil vapor extraction 
(SVE) because of the intermittent presence of groundwater at the site and the likelihood of 
encountering groundwater in the test wells during the wet season.  DPE and BV are not 
considered ideal for heavier end hydrocarbons (i.e., DRO and ORO).  However, they may be 
sufficient to achieve cleanup levels when considered in combination with other technologies like 
excavation during development of potential remedial alternatives for the FS. 

A pilot test was performed to assess the feasibility of using DPE and/or BV technologies for 
remediation of petroleum hydrocarbon impacts beneath the site, as well as to evaluate the 
operating parameters that would be required for a full-scale system operation (e.g., applied 
vacuums, vapor and groundwater extraction rates, and air flow rates). 
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8.3 TEST OBJECTIVES 

The overriding goal of the pilot tests is to assess the feasibility of using DPE and/or BV 
technologies for remediation of soil (DPE and BV) and intermittent perched groundwater (DPE) 
impacted with petroleum hydrocarbons beneath the former oily water sump area.  To evaluate 
the suitability of DPE and BV for this site, several questions were considered in the design of the 
pilot test system and the preparation of this RI/FS.  The objective of the pilot tests is to gather the 
data required to answer these questions.  In addition to these questions, the U.S. Environmental 
Protection Agency (EPA) document How to Evaluate Alternative Cleanup Technologies for 
Underground Storage Tank Sites:  A Guide for Corrective Action Plan Reviewers (USEPA 2004) 
identifies a checklist of questions for each technology to help evaluate the completeness of a 
cleanup action plan that proposes various technologies.  The EPA checklists for DPE and BV are 
included in Appendix I.  The pilot test gathered data to answer these checklist questions, as 
applicable.  The main questions asked to evaluate DPE and BV are presented in Sections 8.3.1 
and 8.3.2. 

8.3.1 Dual-Phase Extraction 

EPA checklist questions to evaluate DPE are as follows: 

 Does the permeability of soil beneath the site accommodate vacuum extraction? 

 Will DPE effectively remove the heavy end COCs as well as the light end? 

 What are the COC concentrations in extracted vapor and groundwater? 

 What is the radius of influence (ROI)? 

 What is the extraction rate at various applied vacuums? 

 What would be the design parameters for a full-scale system (e.g., applied 
vacuum, ROI, vapor extraction rate, and groundwater extraction rate)? 

 What would be the cost of a full-scale system? 

 How long would a full-scale system need to operate to achieve the remedial 
action objectives? 

8.3.2 Bioventing 

EPA checklist questions to evaluate BV are as follows: 

 Will in situ aeration of soil likely result in an increased rate of hydrocarbon 
biodegradation in the unsaturated zone? 

 Can air be distributed into the full thickness of the unsaturated zone? 

 What is the ROI and longevity of the increase in oxygen? 
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 Are aerobic bacteria present and active in the vadose zone under existing 
conditions? 

 What would be the design parameters for a full-scale system (e.g., applied 
pressure, air flow rate, ROI, and oxygen concentration)? 

 What would be the cost of a full-scale system? 

 How long would a full-scale system need to operate to achieve the remedial 
action objectives? 

8.4 DPE PILOT TEST 

DPE pilot testing was performed on December 13 and 14, 2011 by URS.  URS contracted 
Cowlitz Clean Sweep (CCS) of Tacoma, Washington to provide and operate trailer-mounted 
DPE equipment for conducting the testing.  A process and instrumentation diagram showing the 
layout of this equipment is shown on Figure 31.  URS fabricated and installed wellhead fittings 
on adjacent monitoring wells for use in monitoring subsurface vacuums and vapor 
concentrations, in addition to documenting changes in water elevation during the pilot tests using 
pressure transducers.  The equipment trailer, a generator, and two totes for storage of extracted 
liquids were all located at the south piping manifold shelter throughout the tests.  A site plan 
showing the layout of the DPE pilot test equipment and monitoring wells is provided as 
Figure 30.  A diagram showing wellhead details is provided as Figure 32. 

Each of the two DPE pilot tests applied a vacuum to one test well (MW-9 or MW-10) using a 
trailer-mounted single-pump (liquid ring), high-velocity DPE system that was mobilized to the 
site for the pilot tests.  The tests were performed at three different target vacuum steps (e.g., 5, 
10, and 20 inches of mercury [in. Hg]), as measured at the stinger pipe.  Vacuum was applied to 
the test location wellhead using temporary hoses to achieve at least three different flow rates to 
assess the relationship between applied wellhead vacuum and resulting extraction flow rates.  
Based on discussions with the Northwest Clean Air Agency, this pilot test was exempt from air 
permitting requirements.  Therefore, extracted vapors were directly vented into the atmosphere 
through an exhaust stack 12 feet above grade.  The test procedure is described in detail in the 
work plan (URS 2011c) and summarized below.  Data collected and observations made during 
the performance of the DPE pilot test were recorded on field forms, which are included in 
Appendix J. 

8.4.1 DPE Overview 

DPE is an in situ remediation technology that uses a vacuum extraction system to remove 
various combinations of contaminated groundwater, separate-phase petroleum product (not 
present at Laurel Station), and hydrocarbon vapor from the subsurface.  Extracted liquids and 
vapor are collected and treated at the surface for disposal, or are treated and reinjected to the 
subsurface or discharged to the atmosphere as permitted.  DPE systems are typically designed to 
maximize extraction rates.  However, the technology also increases rates of biodegradation of 
petroleum constituents in the unsaturated zone by increasing the supply of oxygen in a manner 
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similar to BV.  The vacuum applied to the subsurface with DPE systems creates vapor-phase 
pressure gradients toward the vacuum well.  These vapor-phase pressure gradients are also 
transmitted directly to the subsurface liquids present, and those liquids existing in a continuous 
phase will flow toward the vacuum well in response to the imposed gradients.  The higher the 
applied vacuum, the larger the hydraulic gradients that can be achieved in both vapor and liquid 
phases and, thus, the greater vapor and liquid recovery rates. 

8.4.2 DPE Pilot Test Equipment 

DPE tests were performed using existing monitoring wells adjacent to the former oily water 
sump and equipment provided by CCS.  Details of the monitoring wells and pilot test equipment 
used are presented below. 

Monitoring Well Details 

The monitoring wells used for the tests, range in depth from 25 to 45 feet bgs.  They have 
between 5- and 26-foot-long screened intervals and are constructed from 2- or 4-inch-diameter 
schedule 40 polyvinyl chloride (PVC).  Monitoring wells MW-9 and MW-10 are both 4 inches in 
diameter and the other wells used for observation during the tests are 2 inches in diameter.  
Boring logs for the wells used in the pilot tests are provided in Appendix C. 

The scope of work for the pilot testing included using two 4-inch wells (MW-9 and MW-10) 
near the former oily water sump as test wells to assess DPE and BV remediation technologies.  
Monitoring wells MW-1, MW-2, MW-5, MW-7, SW-4, and SW-5 were used as observation 
wells during the pilot tests, as well as the test wells not in use.  Test wells MW-9 and MW-10 are 
screened from 7 to 27 feet bgs and 10 to 25 feet bgs, respectively, with 0.020-inch slotted 
screens.  During groundwater monitoring events in June, July, and September 2011, these wells 
were either dry or groundwater was measured in the lower 1 foot of the well screen.  The 
observation wells are located in the vicinity of the test wells at distances ranging from 
approximately 5 to 80 feet and are screened at depths ranging from 5 to 45 feet bgs. 

General Site Equipment 

General equipment used for the pilot tests included the following: 

 Generator to power equipment 
 Decontamination equipment (hot water, pressure washer, and containment) 
 Secondary containment materials/supplies (drum, totes, and material storage) 

DPE Pilot Test Equipment 

The following equipment was used during the DPE pilot test: 

 DPE liquid ring pump (Travaini pump) driven by a 20-hp motor (capable of 
developing a vacuum of 20 in. Hg and flows of 100 cubic feet per minute [cfm]) 

 Wellhead connection and downhole stinger piping for test well 
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 Hose/pipe to connect the test wellhead to the equipment trailer 

 Liquid-phase knockout tank 

 Cavity pump driven by 1.5-hp motor capable of removing water from knockout 
drum during pilot testing 

 Instrumentation for measurement of vapor/liquid extraction rates (e.g., pitot tube) 

 Vapor-phase concentration monitoring port/system 

 Vapor-phase exhaust stack with monitoring port/system 

Monitoring Equipment 

Field monitoring equipment and materials included the following: 

 Water level indicator 

 All hose/piping/tubing for connection from equipment to wells 

 All instrumentation and monitoring devices for test equipment for both wells and 
two 4-inch-diameter test wells (e.g., Dwyer Magnehelic and other gauges) and six 
2-inch-diameter observation wells (e.g., water level [In-Situ Level TROLL or 
similar] and barometric pressure [In-Situ BaroTROLL or similar] transducers and 
Aquastart data loggers) 

 Multi-gas meter with oxygen, carbon dioxide, carbon monoxide, and methane 
detectors 

 PID and flame ionization detector (FID) to measure total volatile hydrocarbons 
(TVH) 

8.4.3 General DPE Test Procedures 

Following field mobilization to the site on December 12, 2011 and completion of site safety 
meetings, baseline vapor concentration and depth-to-groundwater measurements were collected 
at all monitoring wells associated with the test.  The DPE blower was connected to the first test 
wellhead (MW-10) on December 13, 2011, and observation wellheads were closed with caps 
fitted with sampling ports.  The DPE blower was started approximately 15 minutes before the 
official start of the test, while being completely vented to the atmosphere with the dilution flow 
control valve 100 percent open.  Running the test equipment without extracting vapors from the 
test well allowed the equipment to warm up and the operators to confirm that the system was 
functioning properly.  Once the equipment was confirmed to be operating normally, the tests 
were started.  The DPE tests were performed at three different vacuum levels, which were 
sequentially increased during the test day.  Each step of the test was performed at steady-state 
conditions with the operators maintaining the predetermined target vacuum level. 
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The initial extraction from the test well began at a vacuum level of 5 in. Hg (Step 1) by partially 
closing the dilution flow control valve.  The target vacuum levels used for the various steps of 
the test were measured in the stinger pipe.  The test well casing vacuum readings were typically 
lower (i.e., closer to ambient pressure).  Testing at the first vacuum level proceeded for 
approximately 2 hours while vacuum and groundwater elevations were measured at observation 
wells.  For the second step (Step 2) of the test, the vacuum level at the test well was increased to 
an intermediate level of 10 in. Hg.  After testing at the intermediate vacuum level for 
approximately 2 hours while vacuum and groundwater elevations were measured at observation 
wells, the vacuum level at the test well was increased to a maximum vacuum level (e.g., 20 in. 
Hg) for another 2 hours.  The final step of the test is conducted in two phases, Steps 3A and 3B, 
with a sample collected during each phase of Step 3.  Both phases of Step 3 were conducted with 
the dilution valve fully closed.  Step 3B, used a slightly lower vacuum level and higher air flow 
rate.  The DPE test conducted on well MW-9 was conducted the following day (December 14, 
2011) and performed similarly as the first test well (MW-10) described above.  Table 21 
provides a summary of the various test steps used for wells MW-9 and MW-10.  The complete 
test procedure is described in detail in Appendix I and summarized in Section 8.4.4.  Data 
collection and observations made during the performance of the DPE pilot test were recorded on 
field forms, which are included in Appendix J. 

8.4.4 DPE Field Procedures and Observations 

A critical element of each DPE test was to document the conditions observed and record the data 
specified in the work plan.  Data were collected from four primary locations during the tests, as 
indicated below: 

 General site conditions (ambient) 

 DPE test well (either MW-9 or MW-10) 

 DPE observation well (MW-1, MW-2, MW-5, MW-7, SW-4, SW-5, and either 
MW-9 or MW-10) 

 DPE equipment trailer 

 DPE exhaust stack 

A variety of measurements were taken from the locations indicated above with direct reading 
equipment.  Pressure transducers were also used in the test wells to document changes in 
groundwater elevations, pressure, and temperature.  Two pressure transducers were used in each 
well.  One transducer was installed below the water approximately 1 foot above the bottom of 
the well, and the other transducer was placed in the vadose zone near the top of the well.  The 
pressure transducers were connected to an Aquastart data logger.  Samples for analytical testing 
were also collected during each step of the DPE pilot tests.  The majority of parameters 
documented were recorded at approximately 15-minute intervals from test initiation to shutdown.  
The data were recorded manually on field forms, or recorded electronically by a data logger.  
The samples collected and/or parameters monitored and recorded in the field are listed below 
together with the units of measurement and their location: 
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 Barometric pressure (in. Hg) at the site 

 Applied Vacuum (in. Hg) at the test well: 
- Casing vacuum (vapor) 
- Stinger vacuum (liquid/vapor) 

 Extraction flow rates at the test well and the DPE equipment trailer: 
- Soil vapors (recorded in feet per minute and converted to cfm, based on the 

diameter of the measuring point  
- Groundwater (gallons per minute [gpm]) at the knockout tank 

 Soil vapor concentrations at the test well and DPE equipment trailer: 
- TVH concentrations in the extracted vapors measured using both a PID and 

FID (ppmv) 
- Oxygen (percent), carbon monoxide (ppm), and methane (percent lower 

explosive limit) concentrations in extracted vapors 

 Vapor samples at the DPE equipment trailer and exhaust stack: 
- Tedlar bag samples were collected and analyzed for TPH-gasoline range 

(TPH-G) and BTEX via EPA Method TO-15. 
- Sorbent sampling tubes were collected and analyzed for TPH-G, TPH-D, and 

BTEX by modified EPA Method TO-17. 
- Samples were collected at the beginning (first vacuum level), midpoint 

(second vacuum level), and twice during the third vacuum level (at the 
beginning of the final test level and at the end).  One Tedlar bag sample was 
also collected from the test well during the beginning (Step 1) of the test. 

 Operating parameters: 
- Vacuum (in. Hg) at the pump and knockout tank 
- Temperature (ºF) at the test well, DPE pump, and exhaust stack 
- Energy consumption (kWh) at the generator 

 Pressure (vacuum) and temperature at observation wells: 
- Transient and steady-state pressure (inch of water column [in. wc]) 
- Pressure (in. Hg) and temperature (ºF) near top of well from transducer 
- Pressure (in. Hg) and temperature (ºF) near bottom of well from transducer 

 Groundwater elevation changes at observation wells: 
- Transient and steady-state depth to water (foot btoc) 
- Transient and steady-state elevation changes (foot above the bottom 

transducer) 

Groundwater extracted during the DPE pilot test was transferred into a 200-gallon-capacity tote.  
A separate tote was used for each test well.  Following completion of each DPE pilot test, the 
extracted groundwater stored in each tote was sampled for laboratory analysis of GRO, DRO, 
ORO, and BTEX.  These data were used to calculate the mass of hydrocarbons removed in the 
groundwater during the pilot test. 
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The first DPE pilot test was performed on well MW-10.  The test started by gradually lowering a 
beveled 1-inch-diameter PVC pipe (i.e., a “stinger”) into the test well until the desired depth was 
reached and adjusting the stinger vacuum to 5.5 in. Hg.  This initial part of the DPE test was 
called Step 1.  Step 1 was run at a casing vacuum of 5.0 in. Hg and an average exhaust flow rate 
of approximately 100 standard cubic feet per minute (scfm) from 9 to 11 a.m.  The exhaust flow 
rate includes a partial flow of ambient air through a dilution valve.  The measured flow from 
MW-10 before dilution was approximately 22 actual cubic feet per minute (acfm).  When 
corrected for pressure and temperature, the corresponding flow was approximately 19 scfm. 

Step 2 increased the vacuum to 10 in. Hg, with an average exhaust flow rate of 82 scfm, and was 
performed for another 2 hours.  The measured flow from MW-10 during Step 2 before dilution 
was approximately 27 acfm.  When corrected for pressure and temperature, the corresponding 
flow was approximately 18 scfm.  Step 1 and 2 operated with the dilution valve partially open 
and did not extract any groundwater.  Step 3A started at 1 p.m. and operated at 15 in. Hg for 
2 more hours at an average 55 scfm.  Both liquid and vapor extraction were observed during this 
step.  Following vapor sample collection near the end of Step 3A, the vapor flow rate was 
increased slightly, which reduced casing vacuum levels to approximately 12 in. Hg.  This final 
portion of the DPE pilot test was called Step 3B and had flow rates increased from 55 to 81 scfm.  
Vapor samples were collected for laboratory analyses near the end of each step.  The results from 
the laboratory analyses were compared to the TVH field measurements to develop a correlation.  
Eight samples analyzed by a laboratory indicate that chemistry data were between 3.7 and 7.8 
times higher than PID readings.  It indicates a reproducible correlation that averages to be a 
factor of 6 between PID readings and the laboratory. 

Following completion of the DPE pilot test at well MW-10, a similar step test was performed at 
well MW-9.  A summary of the various test steps for each DPE test with flow rates, and vacuum 
set points used is shown in Table 21.  Monitoring well MW-10 was used as an observation point 
during the test at well MW-9.  The stinger pipe intake was again lowered into the well, similar to 
the procedure used at well MW-10.  The extraction pipe was connected via the prefabricated 
wellhead to the DPE equipment.  Four vapor samples were also collected in Tedlar bags from the 
system exhaust during this DPE pilot test, and the samples were submitted to Air Toxics Ltd. for 
analysis.  Following each pilot test, groundwater elevations were monitored in the wells as they 
recovered. 

Field measurement data obtained during the two DPE pilot tests were summarized in tables and 
graphs to enable interpretation.  The following pilot test data are summarized in Appendix J: 

 Completed field forms (original and electronic) 

 Graphs of air flow and vacuums (casing and stinger) from each test well 

 Graphs of air flow rate versus extracted groundwater in each test well 

 Graphs of vacuum response in observation wells versus time 

 Graphs of pressure and temperature response in observation wells (top and 
bottom) 



 

45 
 

 Graphs of groundwater elevation response in observation wells versus pressure 
and time 

 Graphs of TPH-G mass removal rates for soil vapor and liquid 

 Graphs of TPH-D mass removal rates for soil vapor and liquid 

 Graphs of TVH, oxygen, and methane from the DPE pump for each test 

The average air flow rates for the test steps at wells MW-9 and MW-10 ranged between 
approximately 30 to 105 acfm.  The average air flow rates for each test at the various steps are 
presented in scfm in Table 21.  Vapor-phase hydrocarbons were extracted from well MW-9 at 
concentrations ranging from 49 and 60 ppmv, based on PID field measurements.  PID 
measurements from well MW-10 ranged from 101 to 539 ppmv over the entire test day.  In 
addition to PID readings, vapor samples were analyzed in the field using an FID.  Vapor samples 
from carbon tubes and Tedlar bags were submitted to Air Toxics for chemical analysis. 

8.4.5 Data Evaluation and Results of DPE Pilot Test 

Data obtained from the pilot test were used to evaluate DPE as a potential cleanup technology for 
the site.  The following criteria were evaluated: 

 Calculated field permeability:  Values should be greater than 0.1 darcy for DPE to 
be considered effective. 

 ROI and area of impact:  The ROI was estimated and compared to the area of 
impact based on prior site characterization work to evaluate the number and 
spacing of DPE wells that could be required for cleanup using this technology. 

 Estimated mass removal rates for soil vapor and liquid 

 Constructability of a full-scale system considering ongoing facility operations and 
access issues 

 Cost of a full-scale system 

Field Permeability 

Field permeability to air flow is a soil property that relates to the rate at which a gas will flow 
through soil.  High permeabilities are characteristic of coarse-grained soil such as gravel and 
sand, while low permeabilities are characteristic of silts and clay.  EPA guidance suggests that 
SVE (and/or DPE) may not be appropriate for sites with field permeabilities of less than 0.1 
darcy (USEPA 1991).  Field permeabilities were calculated for Laurel Station using the 
following equation (Johnson et al. 1990): 

 

k =  
H Pw  [1-( Pm/Pw)2] 

Q µ ln(Rw/Rm)2
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Where: 
k = Permeability to air flow (cm2) (1 darcy = 10-8 cm2) 
Q = Flow from test well (cm3/s) 
H = Screened interval (cm) 
µ = Viscosity of air (1.8 x 10-4 g/cm-s) 
Pw = Absolute vacuum at test well (1.01 x 106 g/cm-s2) 
Pm = Absolute vacuum at observation well (g/cm-s2) 
Rw = Radius of test well (cm) 
Rm = Distance of observation well from test well (cm) 

From this equation, the permeability to air flow can be calculated for each vacuum step.  The 
number of permeabilities calculated for each test is equal to the number of monitoring wells 
multiplied by the number of vacuum steps (in this case, 8).  The overall field permeability is the 
average value of all calculated field permeabilities.  The average soil permeability was calculated 
to be 0.37 darcy for MW-9 and 0.75 darcy for MW-10.  A table with the input data for the 
calculations is presented in Table 22. 

Radius of Influence 

For the purposes of this report, the ROI is defined as the distance from the test well at which the 
observed vacuum response is 1 percent of the applied vacuum.  Vacuum responses were 
documented at each observation well (i.e., MW-1, MW-2, MW-5, MW-7, SW-4, and SW-5) and 
the test well not currently being used.  Small changes were observed at monitoring wells up to 
54 feet from the test wells during pilot testing.  Vacuum readings for each DPE test at the 
maximum applied vacuum are shown in Table 23. 

The geographical representation of the ROI for each test is presented on Figures 33 and 34.  To 
estimate the ROI, the residual vacuum (log scale) and distance (normal scale) data were plotted 
on a semilog graph and the ROI graphically determined by intersecting a straight line to the point 
of 1 percent of the applied wellhead vacuum.  Graphs showing the vacuum readings observed 
relative to distance from the test well are presented in Figure 35 and 36.  Based on these graphs, 
the ROI for wells MW-9 and MW-10 were determined to be 43 and 46 feet, respectively. 

Soil Vapor Mass Removal 

The amount of vapor-phase TPH removed during the pilot test was calculated for each test well 
based on the observed flow rates and the vapor concentrations reported from laboratory 
analytical tests.  The laboratory results for extracted vapors include TPH-G, TPH-D, and BTEX 
and therefore enable estimation of removal rates for individual COCs.  The mass removal rates in 
pounds per hour of TPH-G and TPH-D were calculated separately for each test well using 
laboratory results for each step of the test.  The soil vapor TPH and BTEX analytical results are 
summarized in Tables 24 and 25 together with the associated PID readings.  A comparison of 
PID readings and laboratory TPH-G concentrations was made that indicates a reproducible 
correlation that averages to be a factor of 6 between PID readings and the laboratory.  The 
following formula was used to calculate petroleum hydrocarbon mass removal rates: 

MER = (1.58 x 10-7) Q C MW 
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Where: 
MER = vapor mass extraction rate (1b/hr) 
Q = flow rate of extracted soil vapors (scfm) 
C = concentration of TPH (ppmv), as determined by the laboratory 
MW = molecular weight of the TPH (g/mole) (MW for TPH-G assumed to be 100 

g/mole and for TPH-D 233 g/mole) 

The TPH-G mass removal rates for the DPE tests ranged from approximately 0.6 to 3.3 lb/hr.  At 
the lowest calculated mass removal rate (0.6 lb/hr), a five-well DPE system would be expected to 
remove vapor-phase TPH-G hydrocarbons at an initial rate of approximately 72 pounds per day.  
This rate is anticipated to substantially decrease over time, as extracted vapor concentrations are 
expected to decrease over time.  The calculated TPH-D mass removal rates are substantially 
(approximately 100 times) lower than TPH-G rates.  Rates of 0.008 to 0.03 lb/h were calculated 
for removal of TPH-D hydrocarbons from wells MW-9 and MW-10.  At these rates, a five-well 
system would remove between 1 to 4 pounds per day. 

Graphs summarizing the soil vapor TPH-G and TPH-D mass removal rates for both tests are 
presented on Figures 37 and 38.  Individual graphs are included in Appendix J of the calculated 
soil vapor mass removal rate of THP-G and TPH-D versus air flow rate for each step of the DPE 
tests for wells MW-9 and MW-10. 

Liquid Mass Removal 

The mass removal rate of TPH-G and TPH-D removed during the DPE pilot tests in the liquid 
phase was calculated based on the observed water flow rates and TPH concentrations in 
extracted groundwater reported from laboratory analytical tests.  The results are presented in 
terms of pounds of TPH removed and the removal rates in pounds per hour.  The laboratory 
results (see Table 26) from water extracted during the tests enable estimation of removal rates 
for individual contaminants.  The following formula was used to calculate groundwater mass 
extraction rates: 

LMER = (5 x 10-4) Q C 

Where: 

LMER = liquid mass extraction rate (1b/hr) 
Q = flow rate of extracted groundwater (gpm) 
C = concentration of TPH (mg/L) 

A total of 142 gallons of liquid was extracted from well MW-9 over a 4-hour period during 
Step 3 of the DPE pilot test.  At MW-10, 197 gallons of liquid were extracted over 4 hours.  No 
water was removed from either MW-9 or MW-10 during the first two steps of either test.  Flow 
rates averaged 0.6 gpm in MW-9 and 0.8 gpm in MW-10 over the 4 hours when groundwater 
was being removed.  At these water flow rates and the concentrations reported by the laboratory, 
DPE liquid-phase hydrocarbon removal rates are estimated to be between 0.0003 and 0.0004 
pound per day for TPH-G and 0.0057 to 0.0064 pound per day for TPH-D.  These extremely low 
rates are consistent with the volume of shallow perched groundwater and associated liquid mass 
present at the site.  In general, the mass of liquid COCs is estimated to be approximately 
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0.1 percent of the mass in soil.  Liquid mass removal rates are expected to decrease over time, 
but at a slower decline than soil vapor removal rates.  Graphs are included in Appendix J of the 
calculated liquid mass removal rate of TPH-G and TPH-D versus water flow rate for each step of 
the DPE tests for MW-9 and MW-10. 

Constructability 

There appears to be enough space, access, and adequate ROI to construct and operate a DPE 
system at the site.  Equipment can be located away from the areas that require regular access by 
facility personnel.  The challenge would be to locate wells close enough to the source materials 
without interfering with site operations.  It appears these issues can be resolved during design if 
this technology is implemented at the site. 

8.4.6 Summary of DPE Findings, Conclusions, and Recommendations 

Summary of Findings 

DPE was observed to be effective at removing fluids (both liquids and vapors) from the 
subsurface at the site.  The shallow perched groundwater was only extracted during the pilot test 
when vacuum was increased to above 12 in. Hg.  At lower vacuum levels, DPE was shown to be 
effective in removing only vapor-phase petroleum from the unsaturated zone in the Recessional 
Outwash.  SVE alone, without liquid extraction, could be an effective technology in the source 
area in the summer when the area is seasonally dry.  Compared to DPE, SVE systems typically 
operate at lower vacuums, with simplified equipment, which reduces operating costs (such as 
electrical consumption) and decreases maintenance. 

Pilot test results indicate that the ROI within the Recessional Outwash unit may be as great as 
46 feet.  The ROI for well MW-10 was estimated to be slightly larger than well MW-9.  Soil 
vapor mass removal rates show that TPH-G are removed at a significantly higher rate than TPH-
D, in some cases by over 100 times.  Conversely, liquid mass removal rates show that TPH-D is 
removed more efficiently than TPH-G.  Vapor phase mass recovery rates for TPH-G and TPH-D 
are significantly higher than aqueous-phase removal rates by at least several orders of magnitude. 

The findings from the field activities and data collected in association with the DPE pilot test 
described in this report are summarized below: 

 Pilot testing indicates that DPE is feasible technology to extract soil vapor and 
shallow groundwater.  Initially, an estimated 72 pounds per day or more of vapor-
phase hydrocarbons could potentially be removed using DPE at this site. 

 DPE testing demonstrated that SVE (DPE without water extraction) was effective 
at removing contaminated soil vapors in the unsaturated zone of the Vashon 
Advance Outwash.  Based on the DPE data collected, an SVE system would 
remove between one-third and one-half (33 to 50 percent) of the mass estimated 
from a DPE system under dry conditions (i.e., Steps 1 and 2).  Using SVE at this 
site could potentially remove 24 to 36 pounds per day of vapor-phase 
hydrocarbons. 
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Test Objective Conclusions 

 Does the permeability of soil beneath the site accommodate vacuum 
extraction?  Yes.  Average field permeability was determined to be greater than 
0.5 darcy in both test wells, which exceeds the minimum recommended 0.1 darcy. 

 Will DPE effectively remove the heavy end COCs as well as the light end?  
DPE will remove the lighter end (TPH-G) vapor-phase hydrocarbons more 
efficiently than heavy end (TPH-D) hydrocarbons.  Although the mass removal 
rate is substantially smaller for heavy end hydrocarbons, the estimated TPH-D 
removal rates are not insignificant.  Therefore, using DPE at this site would likely 
make a noticeable long-term impact on the TPH mass.  Although liquid mass 
removal rates are negligible compared to the vapor phase, they indicate that 
heavier end hydrocarbons were removed more efficiently than lighter end 
hydrocarbons. 

 What are the COC concentrations in extracted vapor and groundwater?  
COC concentrations in vapor and extracted groundwater were determined and are 
summarized in Tables 24, 25 and 26. 

 What is the ROI?  The ROI is calculated to be greater than 40 feet. 

 What is the extraction rate at various applied vacuums?  Soil vapor extraction 
rates were determined and are graphically presented in Figures 37 and 38. 

 What would be the design parameters for a full-scale system (e.g., applied 
vacuum, ROI, vapor extraction rate, and groundwater extraction rate)?  The 
preliminary design parameters for a full-scale system would be to operate at a 
vacuum of 12 to 15 in. Hg with flow rates around 20 acfm per well.  The design 
ROI would be approximately 20 feet, and the entire system would anticipate 
recovering approximately 1 gpm on average. 

 What would be the cost of a full-scale system?  Costs for a full-scale system are 
included with the evaluation of alternatives in Section 12. 

 How long would a full-scale system need to operate to achieve the remedial 
action objectives?  The estimated time to operate a full-scale system is included 
with the evaluation of alternatives in Section 12. 

EPA Checklist Evaluation Conclusions 

EPA checklist dated May 1995 entitled “Can Dual-Phase Extraction Be Used At This Site?” was 
completed for this site following the pilot test (see Appendix K).  “Yes” was selected for all 
checklist questions answered except two.  The instructions indicate that if several answers are 
“No,” then additional information should be determined.  The results of the checklist support the 
potential use of DPE at this site. 
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Recommendations 

The DPE pilot tests demonstrated that sufficient vapor-phase petroleum extraction rates could be 
achieved in the subsurface material associated with the primary source area.  This technology is 
suitable for use at Laurel Station and is recommended for consideration as a stand-alone 
alternative or in conjunction with another technology such as excavation. 

SVE alone (i.e., DPE without liquid extraction) should be effective at removing soil vapor during 
the summer months when the source area is typically dry.  Even in the wet season, SVE would 
remove contaminated soil vapor from the unsaturated zone at reduced capital and operating costs 
compared to a DPE system.  Steps 1 and 2 of the DPE tests show that at lower vacuums (more 
typical of a SVE system), there would be corresponding reduction in mass removal rates.  
Therefore, an SVE system would have to operate longer to reach remediation goals.  
Consideration should be given to initially using DPE to remove soil vapor while groundwater is 
present.  As groundwater levels drop over time and concentrations decrease, the DPE system 
could be replaced by a more economical SVE system. 

8.5 BIOVENTING PILOT TEST 

BV pilot testing was performed on December 15 and 16, 2011, at monitoring wells MW-10 and 
MW-9, respectively.  URS contracted CCS to provide and operate portable BV equipment for 
conducting the tests.  CCS fabricated and installed wellhead manifolds to support the test.  
Photographs showing equipment and wellhead details are provided in Appendix I.  The blower 
and generator were located south of the piping manifold shelter and the former oily water sump 
location for the test.  The locations of the BV pilot test wells are shown on Figure 30.  A process 
and instrumentation diagram showing the layout of the BV testing equipment is shown on 
Figure 39. 

On December 12, 2011, prior to the start of the pilot test, groundwater samples were collected 
from MW-2 and MW-7 and submitted for analysis of hydrocarbon-degrading bacteria and 
heterotrophic plate count.  These analyses are used to assess the microbial population in the pilot 
test area to help determine if BV is suitable for use at this site.  Heterotrophic plate count is a 
procedure used to estimate the number of live heterotrophic bacteria present in a water sample 
and is reported in CFU/mL. 

8.5.1 BV Overview 

BV is an in situ remediation technology that uses indigenous microorganisms to biodegrade 
organic constituents adsorbed to soils in the unsaturated zone.  The activity of the indigenous 
bacteria is usually enhanced by inducing air (or oxygen) flow into the unsaturated zone and, if 
necessary, adding nutrients.  Typically, air is induced into the subsurface using high-flow, but 
low-pressure blowers.  All aerobically biodegradable constituents can be treated by BV.  BV is 
most often used at sites with midweight petroleum products (i.e., DRO and jet fuel), because 
lighter products (i.e., GRO) tend to volatilize readily and can be removed more rapidly with SVE 
or DPE.  Heavier products (e.g., crude oil) generally take longer to biodegrade than lighter 
products.  Soils in the capillary fringe and saturated zone are not affected by this technology 
because the air that is induced into the vadose zone does not displace groundwater. 
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8.5.2 BV Pilot Test Equipment 

Two BV tests were performed using existing monitoring wells adjacent to the former oily water 
sump with equipment provided by CCS.  The main BV test equipment differs from the DPE 
equipment.  However, the same monitoring wells, general site equipment, and monitoring 
equipment used and described for the DPE pilot tests were used for the BV tests.  The carbon 
dioxide detector on the multi-gas meter was not functioning during the two BV tests.  Test and 
monitoring equipment specifically used for the BV tests is listed below: 

 BV blower (Rotron EN606) driven by a 3-hp motor (capable of developing 
pressures up to 70 in. wc or 2.5 psi  and flows of 180 acfm at 20 in. wc) 

 Wellhead connection to allow delivery of air/helium and concentration 
monitoring 

 Helium supply/monitoring system (full-size ultra-high purity gas cylinder, 
regulator, pressure gauge, rotometer, and delivery hose) and helium detector (ppm 
sensitivity) 

8.5.3 General BV Test Procedures 

The bioventing pilot tests consisted of (1) baseline soil gas monitoring, (2) oxygen, pressure, and 
helium influence testing, and (3) in situ respiration tests.  The oxygen, pressure, and helium 
influence testing were conducted by pressure injecting known quantities of air (less than 20 cfm) 
and a tracer gas (helium) into a test well and measuring oxygen, carbon dioxide, carbon 
monoxide, helium, TVH, and methane concentrations and pressures before, during, and after the 
injections at various observation wells.  The tests were performed on each of two 4-inch test 
wells (MW-9 and MW-10) near the former oily water sump (Figure 30).  Monitoring wells MW-
1, MW-2, MW-5, MW-7, SW-4, and SW-5, as well as MW-9 or MW-10, when not used as the 
test well, were used as observation wells during the pilot tests.  The in situ respiration test was 
conducted by measuring the rate at which subsurface oxygen concentrations in the test well and 
observation wells decrease following aeration, as an indication that supplied oxygen can be 
utilized by aerobic microbial populations. 

The test procedure used is described in detail in Appendix I and summarized below.  Data 
collection and observations made during the performance of the bioventing pilot test were 
recorded on field forms, which are also included in Appendix I. 

Baseline Soil Gas Monitoring 

Baseline soil gas monitoring conducted on observation wells prior to air injections were done to 
establish baseline concentrations of oxygen, carbon dioxide, carbon monoxide, methane, and 
TVH prior to the bioventing test.  If the oxygen levels were greater than 5 percent in the test 
wells and observation wells following the previous DPE pilot testing, the respiration test was 
performed soon thereafter (within 4 hours) without additional aeration.  However, if oxygen 
levels remained less than 5 percent, additional forced aeration of soils was conducted for a period 
of up to 8 hours to increase the oxygen levels before conducting the respiration test. 
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Oxygen, Pressure, and Helium Influence Test 

After the initial baseline soil gas conditions were measured, oxygen, pressure, and helium 
influence testing were performed to evaluate the influence, if any, of air injection on nearby 
observation wells and whether vadose-zone soil at the site can be effectively aerated.  
Measurements of oxygen, carbon monoxide, helium, TVH, pressure, and methane were collected 
continuously (i.e., approximately every 15 minutes) during each test.  The objective of this test 
was to assess whether oxygen may be sufficiently distributed throughout the petroleum-
contaminated soils within the vadose zone to facilitate increased aerobic biodegradation rates. 

Soil gas oxygen measurements were made as the primary measure of the ROI from the air 
injection and evidence of “good” soil aeration.  However, because of the potentially large oxygen 
deficit and large oxygen demand within the petroleum hydrocarbon-affected soils, increased soil 
gas oxygen concentrations in the observation wells may not have been observed during a short-
duration bioventing test (i.e., less than a day).  To account for this possibility, pressure increases 
or positive detections of helium in the observation wells were used as secondary lines of 
evidence that there is a positive ROI between the air injection well and monitoring well(s).  
Based on the distribution of the tracer gas over time, an assessment was made on the practical 
feasibility of the technology. 

Respiration Test 

The purpose of the respiration test was to evaluate whether aerobic bacteria are present and 
active in the vadose zone under existing conditions and whether increasing available oxygen in 
the subsurface will increase the rate of aerobic bacteria activity.  The basis for decision making 
was the measured utilization of oxygen by aerobic bacteria and the subsequent generation of 
carbon dioxide as a product of aerobic activity. 

Initial biodegradation rates were estimated based on the results of the in situ respiration tests.  
These tests consisted of injecting air and helium into a single test well and periodically 
monitoring levels of oxygen, carbon monoxide, TVH, helium, methane, and pressure in soil gas 
samples from the observation wells and test well (as described above).  Measurable increases in 
oxygen concentrations of soil gas samples in the observation wells provide a positive indication 
that the soils were aerated.  The rate at which subsurface oxygen concentrations decrease 
following aeration provides a positive indication that the supplied oxygen can be utilized by 
aerobic microbial populations and the rates at which aerobic bioremediation may occur at the 
site.  Studies at other sites have demonstrated that aerobic degradation of hydrocarbons is 
prevalent when oxygen concentrations in soil pores exceed 5 percent by volume (USACE 2002). 

8.5.4 BV Field Procedures, Measurements, and Observations 

Field measurements were made during the BV pilot test to document conditions observed and 
record the data specified in the work plan (URS 2011c).  Data were collected from the four 
primary locations indicated below: 

 General site conditions (ambient) 

 BV test well (either MW-9 or MW-10) 
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 BV observation wells (MW-1, MW-2, MW-5, MW-7, SW-4, SW-5, and either 
MW-9 or MW-10) 

 BV equipment/blower 

A variety of measurements were taken with direct reading equipment from the locations 
indicated above.  Pressure transducers were also used in the test wells to document changes in 
water level, pressure, and temperature.  Two pressure transducers were used in each well, one 
each near the top and bottom of the well.  The pressure transducers were connected to an 
Aquastart data logger for subsequent download to a computer.  The majority of parameters 
documented were recorded continuously (i.e., approximately every 15 minutes) from initiation to 
shutdown of the test.  The data were recorded manually on field forms or recorded electronically 
by a data logger.  The samples collected and/or parameters monitored and recorded in the field 
are shown below along with the units of measurement and the location. 

 Ambient conditions: 
- Barometric pressure (in. Hg) at the site 
- Temperature (ºF) at the site 

 Applied pressure (in. wc) at the test well and the BV blower 

 Injection flow rates at the test well and the BV Blower: 
- Soil vapors (recorded in linear foot per minute [lfm] and converted to cfm 

based on the diameter of the measuring point)  
- Helium (cubic foot per hour [cfh]) and pounds remaining in the cylinder 

 Soil vapor concentrations at the test well and the BV monitoring wells: 
- TVH concentrations in the extracted vapors measured using both a PID and 

FID (ppmv) 
- Oxygen (percent), carbon monoxide (ppm), and methane (percent lower 

explosive limit) concentrations in extracted vapors 
- Helium concentrations (ppm) 

 Operating parameters  
- Pressure (in. Hg) at the test well 
- Temperature (ºF) at the test well 
- Energy consumption (kWh) at the generator 

 Pressure and temperature at observation wells: 
- Transient and steady-state pressure (in. wc) 
- Pressure (in. Hg) and temperature (ºF) near top of well from transducer 
- Pressure (in. Hg) and temperature (ºF) near bottom of well from transducer 

 Groundwater elevation changes at observation wells: 
- Transient and steady-state depth to water (foot btoc) 
- Transient and steady-state elevation changes (foot above the bottom 

transducer) 
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BV Test on MW-10 

The first BV test was performed at well MW-10, which is a 4-inch-diameter well with 15 feet of 
exposed screen length (top of screen at 10 feet bgs and bottom of screen at 25 feet bgs).  Testing 
was done in one steady-state condition on December 15, 2011 over a 3-hour period.  Initial soil 
vapor concentrations were monitored at all wells prior to applying air under pressure to test well 
MW-10. 

The BV pilot test was initiated at 12 p.m. by introducing air into well MW-10 using a portable 
Rotron EN606 M5ML blower with 3-hp motor.  The flow rate was set at 15 cfm (approximately 
700 lfm) by adjusting a dilution valve, and the pressure was approximately 17 in. wc throughout 
the test.  In addition to air, a 2.8 to 3.1 percent concentration of helium tracer gas was injected 
into the test well at a flow rate of approximately 20 cfh throughout the entire test.  Pressure, 
temperature, air flow, and helium flow were periodically measured at the test well and the 
blower. 

Wellhead pressures were monitored at observation wells MW-1, MW-2, MW-5, MW-7, MW-9, 
SW-4, and SW-5 using pressure transducers throughout the test.  In addition, the observation 
wells were also monitored manually for soil vapor concentrations periodically.  These 
measurements included oxygen, carbon monoxide, methane, helium, TVH-PID, and TVH-FID.  
Testing was concluded at 3 p.m. on December 15, 2011.  Charts showing the change in pressure 
and the soil vapor concentrations at each well during the BV test on well MW-10 are provided in 
Appendix L.  Approximately 720 pounds of helium tracer gas was used with the air delivery to 
MW-10 over the 3-hour test duration.  Respirometry testing consisted of monitoring of oxygen 
(as well as other secondary vapor parameters) in the test wells following the completion of the 
bioventing pilot test. 

BV Test on MW-9 

The second BV pilot test was initiated at 8:26 a.m. on December 16, 2011 by delivering air at a 
pressure of approximately 17 in. wc to test well MW-9.  Prior to starting the test, baseline soil 
gas concentrations were again monitored at all observation wells.  MW-9 is a 4-inch-diameter 
well with 20 feet of exposed screen length (top of screen at 7 feet bgs and bottom of screen at 
27 feet bgs).  Testing was done in one steady-state condition over a 3-hour period. The flow rate 
was set at 20 cfm (approximately 900 lfm) by adjusting a dilution valve, and the pressure was 
maintained at approximately 17 in. wc throughout the test.  In addition to air, a 2.0 to 3.5 percent 
concentration of helium tracer gas was injected into the test well at a flow rate of approximately 
35 cfh throughout the entire test.  Pressure, temperature, air flow, and helium flow were 
periodically measured at the test well and the blower. 

Wellhead pressures and soil vapor concentrations were monitored periodically as described for 
BV testing of well MW-10.  Testing was concluded at 11:24 a.m. on December 16, 2011.  Charts 
showing the change in pressure and the soil vapor concentrations at each well during the BV test 
on well MW-9 are provided in Appendix L.  Approximately 750 pounds of helium tracer gas 
was used with the air delivery to well MW-9 over the 3-hour test duration. 
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Field measurement data obtained during the two BV pilot tests were summarized in tables and 
graphs to enable interpretation.  Most of the data and graphs prepared are not included in the 
body of this report because of the large quantity of data collected.  However, most are included 
in Appendix L and listed below. 

 Completed field forms (original and electronic) 

 Graphs of oxygen and helium concentrations over time in test and observation 
wells 

 Graphs of TVH response over time in test and observation wells 

 Graphs of transducer groundwater elevation response in test and observation wells 

 Graphs of pressure response in observation wells versus time 

 Graphs of transducer pressure and temperature response in test and observation 
wells (top and bottom) 

Groundwater Microbial Population Sampling  

Groundwater samples were collected from wells MW-2 and MW-7 for hydrocarbon-degrading 
bacteria and heterotrophic plate count.  These samples were collected on December 12, 2011 and 
submitted to Columbia Analytical Services in Kelso, Washington.  The heterotrophic plate 
counts measured in wells MW-2 and MW-7 were 109 and 500 CFU/mL, respectively.  
Hydrocarbon-degrading bacteria measurements in wells MW-2 and MW-7 were 8,500 and 
700,000 MPN/100mL.  These results indicate that microbes capable of biodegrading 
hydrocarbons are present within the dissolved hydrocarbon plume and that microbial 
biodegradation of hydrocarbons would likely occur at a higher rate at well MW-7 compared to 
that at well MW-2.  These data provide additional evidence that anaerobic biodegradation is 
occurring at the site.  The results are summarized in Table 17. 

8.5.5 Data Evaluation and BV Pilot Test Results 

Air containing approximately 3 percent helium (as a tracer gas) was delivered to test wells 
MW-9 and MW-10 at a pressure of 17 in. wc and a flow of 20 and 15 cfm, respectively, while 
vapor concentrations were monitored both at the test well and adjacent monitoring wells.  The 
corresponding oxygen concentration delivered to each test well was slightly over 20 percent 
during each BV test.  Data acquired during the BV pilot test were graphed and are provided in 
Appendix L.  A summary of data trends encountered in soil vapor concentrations and pressure is 
shown in Table 27. 

During the first BV test conducted on well MW-10, oxygen concentrations in observation wells 
increased to greater than 20 percent within the first hour of testing, with the exception of well 
SW-5, which was moderately high at 16 percent.  Oxygen concentrations in some wells started to 
drop during the second hour of the test.  These decreases in oxygen had a corresponding increase 
in TVH concentrations, which suggests that vapor-phase contaminants were freely moving 
during the tests and that these contaminated areas have decreased oxygen concentrations, likely 
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because of microbial activity.  Increases in helium concentrations were observed at all 
observation wells except MW-9.  The combination of changes in soil vapor concentrations and 
movement of helium indicate a relatively wide ROI.  Graphing of the wellhead pressure data 
shows that well MW-10 has an ROI of around 50 feet under the BV conditions tested.  
Immediately after the test, only wells MW-5 and MW-9 had oxygen concentrations less than 
20 percent. 

Soil vapor concentrations in the morning (17 hours after the well MW-10 test ended) showed 
that oxygen concentrations had increased in wells MW-5 and MW-9 to 20.9 percent, so all wells 
were around 20 percent oxygen.  Because oxygen concentrations were high (greater than 
20 percent) in all wells prior to starting the second BV pilot test, no increase in oxygen 
concentrations was observed during testing of well MW-9.  However, increases in helium 
concentration were observed at all observation well locations except MW-5 and wellhead 
pressure increased at all wells except SW-5.  These data indicate a potentially large ROI.  
Graphing of the wellhead pressure data shows that well MW-9 has an ROI of influence of nearly 
60 feet. 

The ROI was also estimated based on oxygen and helium data.  These results show the ROI to be 
approximately 50 feet.  Graphs showing the pressure readings observed relative to distance from 
the test well are presented on Figures 40 and 41 for tests on wells MW-9 and MW-10, 
respectively.  Results for groundwater samples collected from wells MW-2 and MW-7 for 
hydrocarbon-degrading bacteria and heterotrophic plate count indicate that the microbial 
population is strong in the pilot test area. 

8.5.6 Summary of Findings, Conclusions, and Recommendation 

The findings from the field activities and data collected in association with the BV pilot tests 
described above are summarized below: 

 BV was observed to be effective at delivering air/helium in the shallow 
subsurface at the site (Recessional Outwash).  There was a strong influence 
observed from the test wells based on noticeable changes in oxygen, TVH, 
pressure, and helium concentration at nearly all observation wells.  The ROI for 
both tests were estimated to be over 50 feet, based on the pressure influence.  The 
ROI, based on increases in oxygen and helium data, is approximately 40 feet. 

 Although some wells had low (10 to 16 percent) oxygen concentrations before the 
first BV test, in general, ambient oxygen concentrations were observed to be 
relatively high (greater than 20 percent) after each test.  Therefore, current oxygen 
concentrations do not appear to be limiting current rates of bioremediation. 

 All oxygen concentration measurements exceeded 5 percent in the wells 
monitored throughout the test.  This suggests that aerobic degradation of 
hydrocarbons is likely prevalent (USACE 2002). 

 Respirometry testing indicated that the soils were sufficiently aerated during the 
tests.  However, no significant decrease in oxygen concentrations was observed 
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after the tests ended.  This indicates that the aerobic microbial populations may 
not be actively metabolizing organics in the site’s vadose zone, or are doing so 
slowly.  Slow microbial activity is supported by the data from the BV tests that 
showed when contaminated vapors were mobilized toward observations wells, 
there was a corresponding decrease in oxygen concentrations.  These decreased 
oxygen concentrations suggest that there is an active microbial population at work 
in contaminated areas of the subsurface. 

 The high ambient air oxygen concentrations observed during the BV test 
demonstrate that BV would not be expected to be a contender as a stand-alone 
treatment technology. 

Test Objective Conclusions 

 Will in situ aeration of soil likely result in an increased rate of hydrocarbon 
biodegradation in the unsaturated zone?  Yes.  However, it appears that the 
increased rate of biodegradation would likely be low, because oxygen levels are 
already high. 

 Can air be distributed into the full thickness of the unsaturated zone?  Yes.  
Based on changes in oxygen concentration and the presence of helium gas used 
during the tests, it appears that all wells except SW-5 were affected by the BV 
test. 

 What is the ROI and the longevity of the increase in oxygen?  The ROI is 
approximately 40 feet, and the increased oxygen longevity is high. 

 Are aerobic bacteria present and active in the vadose zone under existing 
conditions?  It appears that aerobic bacteria are present at the site, but they are 
not significantly active. 

 What would be the design parameters for a full-scale system (e.g., applied 
pressure, air flow rate, ROI, and oxygen concentration)?  The preliminary 
design parameters for a full-scale system would be to operate at a pressure of 
approximately 20 in. wc with flow rates around 20 acfm per well.  The design 
ROI would be approximately 30 feet, and the oxygen concentration goal would be 
approximately 20 percent for the entire source area. 

 What would be the cost of a full-scale system?  Costs for a full-scale system are 
not included with this evaluation because BV is not considered as a stand-alone 
treatment option. 

 How long would a full-scale system need to operate to achieve the remedial 
action objectives?  The estimated time to operate a full-scale system through 
cleanup is not included. 
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EPA Checklist Evaluation Conclusions 

The EPA checklist dated October 1994 entitled “Can Bioventing Be Used At This Site?” was 
completed for this site following the pilot tests (see Appendix K).  “Yes” was selected for all 
checklist questions answered except two.  The instructions indicate that if several answers are 
“No,” additional information should be determined.  The results of the checklist support the use 
of BV at this site. 

Recommendations 

Based on the findings described in previous sections, the pilot test demonstrated that sufficient 
ROI can be achieved in the subsurface to increase oxygen levels throughout the source zone.  
However, there already appears to be sufficient oxygen for aerobic bacteria to thrive, but there 
may be insufficient quantities of existing aerobic bacteria present to effectively reduce 
concentrations of COCs in a timely manner.  BV alone likely would not be effective at removing 
significant quantities of COCs.  However, BV may be beneficial if implemented in conjunction 
with another remediation technology.  If BV were used at this site, new wells would be needed 
with screened intervals that target the deepest portion of the contaminated zone. 

8.6 PILOT TEST CONCLUSIONS 

The two DPE pilot tests demonstrated that sufficient vapor-phase petroleum extraction rates 
could be achieved in the subsurface to be used as a primary or secondary cleanup technology 
within the primary source area.  This technology is suitable for use at Laurel Station and is 
recommended for consideration as a stand-alone alternative or as part of another technology, 
such as excavation.  The DPE tests performed without removing groundwater showed that SVE 
alone may be effective at removing soil vapor during the summer months when the source area is 
typically dry.  BV alone likely would not be effective at removing significant quantities of 
COCs, because elevated oxygen levels already exist at the site.  However, BV may have limited 
benefits to some portions of the site if implemented in conjunction with another remediation 
technology. 

9.0  PHYSICAL-CHEMICAL CONCEPTUAL SITE MODEL 

This section presents a description of the physical-chemical conceptual model for the areas of the 
site where petroleum constituents in soil or perched groundwater remain at concentrations 
exceeding PCLs.  The focus of this section is on the former oily water sump and former pump 
station areas, where petroleum constituent concentrations are the highest and shallow perched 
groundwater is present.  The other areas of the site where petroleum constituents remain in soil at 
concentrations exceeding applicable PCLs are limited in extent and briefly discussed at the end 
of this section. 
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9.1 PHYSICAL-CHEMICAL CONCEPTUAL SITE MODEL FOR FORMER OILY 
WATER SUMP AND FORMER PUMP STATION AREAS 

This section presents a description of the physical-chemical conceptual model for the former oily 
water sump and former pump station areas and includes the following: 

 The nature of the contamination and the media contaminated 
 The release mechanism and location 
 The movement of the contaminant following release 
 The current distribution of the contaminants 

This model consists of a summary interpretation of all data currently available for the former oily 
water sump and former pump station areas. 

9.1.1 Subsurface Conditions 

During the 1950s, the slope located to the southeast of the current pump station building and 
piping manifold (Figures 5b through 5j) was cut back during station construction activities 
(McClary 2011).  The Bellingham Drift (the uppermost geologic unit at the site), which consists 
of silty clay, was removed from this portion of the site during the construction activities, 
effectively creating an area for overland stormwater flow to infiltrate into the underlying glacial 
outwash deposits and shallow perched groundwater (Figures 3 and 4).  Shallow perched 
groundwater in this portion of the site does not appear to be continuous across the entire site.  
This is based on the lack of water observed in wells MW-3, MW-8, and MW-12 through MW-14, 
which are screened at the same elevation and within similar geologic units as wells MW-1, MW-
2, MW-6, and SW-4, which do typically exhibit water.  The interpolated areal extent of perched 
groundwater is shown on Figures 5b through 5j.  The perched groundwater elevation appears to 
fluctuate substantially with precipitation events, with the degree of fluctuation much more 
pronounced within the area interpreted to be the primary recharge zone for perched 
groundwater—the vicinity of the former oily water sump and former pump station where the 
Bellingham Drift was removed.  Groundwater elevation fluctuations are depicted graphically on 
Figure 5a, together with correlations to precipitation records for the Bellingham International 
Airport. 

9.1.2 Soil Impacts 

Impacted soil in this portion of the site appears to be the result of accidental leakage from the 
former oily water sump and a pump that was removed during the station upgrade in 1991.  The 
former oily water sump was reportedly constructed in the late 1950s as a 4- by 4-foot concrete 
structure, which extended from the ground surface to approximately 16 feet bgs.  The former oily 
water sump received discharges from a number of former sources, including drain lines from the 
three main pumps, valve and pipe fittings, and oily water from the storage tanks that separated 
out from the crude oil.  The oily water sump was originally designed so that water that 
accumulated was drained along the drain line to a burn pit west of the office building, while the 
accumulated oil in an oil/water separator was pumped back into the pipeline.  Following removal 
of the sump in 1991 during station upgrading activities, river rock was used to backfill the 
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excavation.  Representative cross sections through the area of the former oily water sump are 
included as Figures 14, 15, and 16. 

The areal extent of soils in the area surrounding the former oily water sump exceeding PCLs for 
TPH is approximately 2,350 ft2 (Figure 9).  The greatest vertical thickness of soil contamination 
(up to 24 feet) is present in the locations of SU1-B12, SU1-B21, MW-1, and MW-9 (Figure 9), 
located approximately 15 feet east of the former oily water sump.  The vertical thickness of soil 
contamination decreases with lateral distance from this location.  As noted in Section 7, the 
vertical and lateral extent of petroleum-impacted soil associated with the former oily water sump 
has been delimited (Figure 9).  

The areal extent of soils in the area surrounding the former pump PB-2 is shown on Figure 9 and 
the vertical extent on Figure 13.  Approximately 900 ft2of soil is present that exceed the TPH 
PCLs for soil.  The vertical extent ranges from 4 to 15 feet bgs. 

9.1.3 Shallow Perched Groundwater Impacts 

Impacted shallow perched groundwater in the vicinity of the former oily water sump and pump 
station appears to be the result of stormwater infiltrating directly into the underlying glacial 
outwash deposits (where the Bellingham Drift has been removed) and coming into contact with 
impacted soils.  The shallow perched groundwater appears to migrate within preferential 
pathways (coarser outwash deposits), which were observed in soil cores to be interbedded with 
lower permeability layers within the upper portion of the outwash deposits.  Based on 
groundwater elevations collected at the site between February 2011 and December 2012, a 
mound of shallow perched groundwater was inferred in the vicinity of wells MW-2 and MW-6.  
Groundwater was interpreted to flow southeasterly, southerly, and west-northwesterly from this 
mounded area (Figures 5b through 5j). 

Petroleum constituents (TPH and/or PAHs) were detected above PCLs in monitoring wells 
MW-1, MW-2, MW-4, MW-5, MW-6, MW-7, and MW-9 during the RI.  Monitoring wells 
SW-5, MW-3, MW-8, MW-12, MW-13, and MW-14 were dry during the RI.  Wells MW-10 
and MW-11 were generally dry, or had limited water when samples were collected.  The extent 
of affected perched groundwater is constrained on the south, east, and north sides.  West of the 
oily water sump, well MW-4 indicates that groundwater is affected if present. 

The perched groundwater encountered at the site was determined to be nonpotable (Section 3).  
Groundwater samples from wells completed in the deep aquifer beneath the site (wells DW-1 
through DW-5, Section 7.2) demonstrated that even after several years, petroleum constituents 
had not impacted the deep aquifer. 

9.2 PHYSICAL-CHEMICAL CONCEPTUAL SITE MODEL FOR OTHER AREAS 
OF THE SITE 

Based on the RI data, isolated areas of soil affected by the natural gas condensate or crude oil 
releases at the site were identified.  Other than the perched groundwater encountered in the 
former pump station and former oily water sump areas, groundwater was not encountered in 
these areas.  
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Study Unit 1 

An isolated area of soil with elevated benzene concentrations was identified in Study Unit 1 and 
generally delimited by borings SU1-B6 through SU1-B9 and SU1-B18 (Figure 9).  Benzene is 
present at 5 feet bgs, but was not detected at 10 feet bgs.  The concentrations ranged from 46 to 
1,100 µg/kg and were below the MTCA Method B soil cleanup level for benzene (18,182 
µg/kg), but benzene is not detected in soil surrounding this area.  The area is covered with 
gravel, and the benzene is found within the Bellingham Drift. 

Study Unit 2 

A limited area of TPH-affected soil under breakout Tank No. 180 was identified but, based on 
borings SU2-B6, SU2-B7, and SU2-B8, TPH and BTEX do not appear to have migrated beyond 
the footprint of the tank (Figure 21).  Previous samples from borings underneath the tank 
indicate that the affected soil is limited.  The tank is permanent infrastructure and will be 
operational for the foreseeable future.  The structure is sitting on top of fill, which is on top of 
the Bellingham Drift.  The TPH in the soil is not in direct contact with water, and any migration 
would be greatly retarded through the Bellingham Drift. 

Study Unit 3 

An isolated area of soil with elevated TPH was identified south of Tank 120 at boring SU3-B7 
(historical boring TP-3-2, shown in Figure 23).  The TPH levels were below the direct contact 
PCL (3,300 mg/kg), but above the adjusted PCL for TEE of 460 mg/kg (sum of DRO and ORO).  
This area currently has no surface capping.  The lateral extent was not delimited.  The TPH PCL 
was exceeded at 5 feet bgs, but TPH and BTEX were not detected in the sample collected at 7 
feet bgs.  This area was used to store PCS encountered during facility upgrades and releases on 
the site.  The boring indicates that the soil in this area is Bellingham Drift, which will limit 
vertical and lateral migration. 

Two samples collected from the same location on the right bank directly upstream of the March 
1992 containment dam (Figure 29) indicated elevated levels of TPH, one just below and another 
above the adjusted soil PCL of 460 mg/kg.  Samples collected in the center and left bank of the 
channel did not indicate elevated TPH.  Soil samples collected in the channel directly 
downstream of the dam did not indicate detections of TPH or BTEX.  Surface water samples 
collected in this drainage did not detect TPH or BTEX.  It appears that the TPH found in the 
isolated area is not migrating with the dam in place and does not act as a source of TPH or BTEX 
to surface water. 

10.0  POTENTIAL APPLICABLE STATE AND FEDERAL LAWS 

Under WAC 173-340-710, MTCA requires that cleanup actions comply with all legally 
applicable state and federal laws and regulations and those requirements identified and 
determined to be relevant and appropriate (hereinafter “ARARs”) for the site.  This section 
discusses potential ARARs being considered for the selection of cleanup action alternatives. 
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“Applicable” requirements under MTCA are those cleanup standards, standards of control, and 
other human health and environmental protection requirements, criteria, or limitations adopted 
under state or federal law that specifically address a hazardous substance, cleanup action, 
location, or other circumstance at a site (WAC 173-340-200). 

“Relevant and appropriate” requirements include those cleanup standards, standards of control, 
and other human health and environmental requirements, criteria, or limitations established 
under state or federal law that, while not legally applicable to the hazardous substance, cleanup 
action, location, or other circumstance at a site, address problems or situations sufficiently 
similar to those encountered at the site that their use is well suited to the particular site (WAC 
173-340-200).  WAC 173-340-710(4) identifies the criteria to be used in determining whether a 
requirement is relevant and appropriate, which include the following: 

 Whether the purpose underlying the requirement is similar to the purpose of the 
cleanup action 

 Whether the media regulated or affected by the requirement is similar to the 
media contaminated or affected at the site 

 Whether the hazardous substance regulated by the requirement is similar to the 
hazardous substance found at the site 

 Whether the entities or interests affected or protected by the requirement are 
similar to the entities or interests affected by the site 

 Whether the actions or activities regulated by the requirement are similar to the 
cleanup action contemplated at the site 

 Whether any variance, waiver, or exemption to the requirements is available for 
the circumstances of the site 

 Whether the type of place regulated is similar to the site 

 Whether the type and size of structure or site regulated is similar to the type and 
size of structure or site affected by the release or contemplated by the cleanup 
action 

 Whether any consideration of use or potential use of affected resources in the 
requirement is similar to the use or potential use of the resources affected by the 
site or contemplated cleanup action 

In accordance with WAC 173-340-710(9)(b), cleanup actions conducted under a consent decree, 
order, or agreed order are exempt from the procedural requirements of certain state and local 
laws, including the Washington State Clean Air Act (Chapter 70.94 Revised Code of 
Washington [RCW]), Washington State Solid Waste Management Act (Chapter 70.95 RCW), 
Washington State Hazardous Waste Management Act (Chapter 70.105 RCW), Washington State 
Construction Projects in Water Act (Chapter 75.20 RCW, recodified at Chapter 77.55 RCW), 
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Washington State Water Pollution Control (Chapter 90.48 RCW), and Washington State 
Shoreline Management Act (Chapter 90.58 RCW), as well as any law requiring or authorizing 
local government permits or approvals for the action.  The cleanup action must still comply with 
the substantive requirements of the laws in accordance with WAC 173-340-710(9)(c).  It is part 
of Ecology’s role under a consent decree or other order to ensure compliance with the 
substantive requirements and to provide an opportunity for comment by the public, state 
agencies, and local governments (WAC 173-340-170[9][d]). 

10.1 POTENTIAL CHEMICAL-SPECIFIC ARARS 

Chemical-specific ARARs were discussed in Section 3. 

10.2 POTENTIAL LOCATION-SPECIFIC ARARS 

Location-specific ARARs are restrictions placed on the concentration of hazardous substances or 
conduct of activities solely because the substances occur or activities are conducted in specified 
locations.  These requirements may limit the type of remedial action that can be implemented, or 
may impose additional constraints on remedial alternatives.  Location-specific ARARs are 
described below. 

If activities must be conducted in waters of the United States (including wetlands, streams, or 
jurisdictional ditches), then a Clean Water Act Section 404 permit administered by the U.S. 
Army Corps of Engineers (USACE) would be required.  Activities that have minimal individual 
and cumulative environmental impacts may qualify for authorization by a nationwide general 
permit.  In order for the USACE to issue a permit, they are required to consult with the National 
Marine Fisheries Service and the U.S. Fish and Wildlife Service concerning species listed as 
threatened or endangered under the Endangered Species Act and their designated critical habitat.  
The USACE is also required to determine how a proposed project may affect recorded or 
undiscovered cultural resources and/or historic properties by complying with Section 106 of the 
National Historic Preservation Act.  Activities that would modify a stream or other waterbody 
also require consultation under the Fish and Wildlife Coordination Act.  If the stream is 
accessible to anadromous fish, the USACE must comply with the Magnuson-Stevens Fishery 
Conservation and Management Act. 

10.3 POTENTIAL ACTION-SPECIFIC ARARS 

Potential action-specific ARARs are typically technology- or activity-based requirements or 
restrictions on actions taken with respect to hazardous substances.  These potential requirements 
are triggered by the particular cleanup action alternative and set performance, design, or other 
standards that will be used to implement the proposed remedial action.  Action-specific ARARs 
are described below. 

Minimum Standards for Construction and Maintenance of Water Wells, Chapter 18.104 
RCW; WAC 173-160.  Well construction regulations establish minimum standards for water well 
construction.  This regulation is potentially applicable to wells constructed for groundwater 
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treatment, withdrawal, and monitoring.  This regulation is also potentially applicable to 
installation and decommissioning of existing or future wells. A Notice of Intent form from 
Ecology is required for both new DPE wells and decommissioned wells 
(https://fortress.wa.gov/ecy/wrwater/Wells/NoticeOfIntentGeneralInformation.aspx). 

Regulation and Licensing of Well Contractors and Operators, Chapter 18.104 RCW; WAC 
173-162.  These regulations apply to all water well contractors and operators who are providing 
well installation, maintenance, or decommissioning services in Washington State.  These 
regulations are potentially applicable to any well contractor or operator who installs wells at the 
site.  Only licensed water well contractors and operators will be permitted to install, maintain, or 
decommission wells at Laurel Station. 

Washington Clean Air Act and Implementing Regulations, Chapter 70.94 RCW; WAC 173-400-
040(9); WAC 173-460; Northwest Clean Air Agency (NWCAA) Sections 300, 320, 321, and 550.  
WAC 173-400-040(9) and NWCAA Section 550 require owners and operators of a fugitive dust 
source to take reasonable precautions to prevent fugitive dust from becoming airborne and to 
maintain and operate the source to minimize emissions.  These requirements are applicable to 
controlling fugitive dust emissions during implementation of the cleanup action. 

In addition, NWCAA Sections 300, 320, and 321 identify requirements for the exemption from 
and permitting of air pollution sources.  The substantive requirements of this regulation are 
potentially applicable to cleanup action alternatives involving the extraction and treatment of soil 
vapor and groundwater and will be identified by NWCAA.  NWCAA Section 320.5 lists soil and 
groundwater remediation projects and active soil vapor extraction, thermal soil desorption, and 
groundwater air stripping remediation projects as source categories requiring registration with 
the NWCAA.  A Notice of Construction application including applicable fees would be required 
from the NWCAA. 

Washington Solid Waste Management Act and Solid Waste Management Handling Standards 
Regulations, Chapter 70.95 RCW; Chapter 173-350 WAC.  The solid waste requirements are 
potentially applicable to the off-site disposal of solid nonhazardous wastes and contaminated 
media that may be generated as part of the cleanup action.  For off-site disposal activities related 
to the cleanup action alternatives, these requirements will be complied with to the fullest extent.  
Waste materials will be sent to facilities licensed and permitted to accept the specific waste 
material, and documentation will be obtained of such disposition. 

10.4 STATE ENVIRONMENTAL POLICY ACT 

State Environmental Policy Act (SEPA), RCW 43.21C.036; WAC 197-11-250 through 268.  
Under the SEPA rules, MTCA and SEPA processes are to be combined to reduce duplication and 
improve public participation (WAC 197-11-250).  For MTCA actions, Ecology is the lead agency 
for implementing the substantive requirements of SEPA as described in WAC 197-11-253.  A 
SEPA Checklist will be completed for the selected cleanup action and will be included in the draft 
CAP.  It is expected that the cleanup action will have no probable significant adverse environmental 
impacts, and therefore a Determination of Nonsignificance will be issued by Ecology. 
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10.5 POTENTIAL LOCAL REQUIREMENTS 

Cleanup actions may require a land disturbance permit from the Whatcom County Planning and 
Development Services per Whatcom County Code Chapter 20.80.734.  Land disturbance permits 
regulate clearing and removal or destruction of trees and other vegetation, excavation, filling, 
grading, deposition of organic debris or other debris, and earthwork construction within 
unincorporated Whatcom County.  Electrical permits and inspections would be required from the 
Washington State Department of Labor & Industries as Whatcom County does not conduct their 
own electrical inspections. 

Potential local code requirements are described below. 

Whatcom County Code Chapter 20.80.634 Stormwater Conformance.  All development must 
conform to the stormwater requirements provided in this chapter, including best management 
practices to control erosion and sediment during construction, to permanently stabilize soil 
exposed during construction, and to protect adjacent properties and water bodies from 
stormwater effects caused by development.  The substantive requirements of this local code are 
potentially applicable for cleanup action alternatives involving ground disturbance.  As the 
action as proposed would result in the creation or addition of greater than 5,000 square feet of 
impervious surface area, a temporary erosion and sediment control plan is required 
(20.80.634(2)(b)) and will be reviewed by Whatcom County. 

Whatcom County Code Chapter 16.16 Critical Areas.  Whatcom County’s critical areas are 
environmentally sensitive natural resources that have been designated for protection and 
management, including geologically hazardous areas, frequently flooded areas, critical aquifer 
recharge areas, wetlands, and habitat conservation areas.  Wetlands are located on the Laurel 
Station property; no other critical areas are on-site.  The substantive requirements of this local 
code are potentially applicable if a cleanup action impacts a critical area – the action as proposed 
would not impact a critical area.  A critical area review may be initiated through the land 
disturbance permit application. 

11.0  DEVELOPMENT OF CLEANUP ALTERNATIVES 

This section develops and combines remedial technologies and process options that were 
retained through initial screening into remedial alternatives.  It also considers results from DPE 
and BV pilot testing performed at the site, as well as bench-scale ISTR testing on site soils.  This 
section includes descriptions and discussions of each alternative, the technologies, and how they 
were combined to develop each alternative.  Each alternative includes response actions that are 
expected to be capable of meeting the remedial objectives for the target media present in the 
area. 

As discussed in previous sections, the site is divided into three Study Units (1, 2, and 3) and two 
cleanup zones:  the “isolated areas” and the “former oily water sump area.”  The isolated areas 
are limited to soil only.  The former oily water sump area has soil and a relatively small quantity 
of shallow perched groundwater present in the upper portion of the Recessional Outwash that 
contains dissolved concentrations of COCs.  The former oily water sump area also includes a 
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disconnected source area under the pump station building.  All remedial alternatives for the 
former oily water sump area assume that remediation of the source soil material will address the 
limited volume of perched groundwater in this area.  Six treatment alternatives are presented in 
this section for the former oily water sump area, with the alternatives using technologies specific 
to conditions present.  Soil excavation and off-site disposal is proposed to address COCs at all of 
the isolated areas. 

This section is divided into the following topics for discussion: 

 Approach to developing cleanup alternatives 
 Summary of media requiring cleanup 
 Screening of cleanup alternative components 
 Soil cleanup of isolated areas 
 Soil cleanup alternatives for the former oily water sump area 

11.1 APPROACH TO DEVELOPING CLEANUP ALTERNATIVES 

The approach to development of cleanup alternatives is described in this section.  A suite of 
remedial alternatives was developed using individual cleanup components and the PCLs 
discussed in Section 3.  The approach to developing the suite of remedial alternatives presented 
herein was performed in phases, as described below: 

 Subdivide the site into “cleanup zones” based on exposure pathways, land use, 
and distribution and chemical composition of hazardous substances 
(Section 11.1.1). 

 Consider preliminary points of compliance (POCs) for each affected medium 
(Section 11.1.2). 

 Consider the extent and quantity of media requiring cleanup (Section 11.2). 

 Screen individual cleanup components (technologies) to determine which are 
suitable for cleaning up contaminated media at the site (Section 11.3) . 

 Combine individual cleanup technologies suitable for cleaning up the site into a 
suite of remedial alternatives capable of achieving PCLs. 

Each of these phases is described in more detail below.  The soil cleanup proposed for the 
isolated areas is described in Section 11.4 together with common elements to all alternatives.  
The resulting sitewide remedial alternatives are presented in Section 11.5 and evaluated in detail 
in Section 12. 

11.1.1 Site Cleanup Zones 

The concept of site cleanup zones was used to simplify the creation and evaluation of remedial 
alternatives.  The zones are based on exposure pathways, land use, and distribution and chemical 
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composition of hazardous substances at different parts of the site.  Two primary cleanup zones 
were developed and are defined as follows: 

 Former oily water sump area:  Soil and shallow perched groundwater immediately 
adjacent to the current piping manifold shelter and the pump station building 
within Study Unit 1 

 Isolated areas—smaller discontinuous areas located outside of the current piping 
manifold shelter and the pump station building:  Isolated areas with shallow soil 
contamination are located within Study Units 1, 2, and 3.  A total of four isolated 
areas have been identified for cleanup.  They include the SU1-B6 through SU1-
B9 benzene area in Study Unit 1, the Tank 180-1 area in Study Unit 2, and the 
SU3-B7 soil area in Study Unit 3 and the spill containment dam area in Study 
Unit 3.  A description of the four areas that make up the isolated areas zone is 
provided in Section 11.2.  As noted in Section 7.1.2, verification of previous data 
collected at locations TP-9 and TM-B11 southwest of the former drain tile and 
north of the 16-inch pipeline is pending. 

Figure 42 shows the remediation areas within Study Unit 1, including the former oily water 
sump soil and perched groundwater areas and the isolated benzene soil area.  A site plan showing 
the existing conditions of the former oily water sump area in Study Unit 1 is shown in Figure 43.  
Individual figures showing the estimated extent of soil exceeding PCLs in the three isolated areas 
in Study Units 1, 2, and 3 are presented in Figures 44, 45 and 46, respectively. 

11.1.2 Extent of Cleanup and Preliminary Points of Compliance 

The preliminary POCs are the locations where cleanup levels would be achieved and are 
considered part of the cleanup standards.  Final points of compliance will be established in the 
CAP.  The sitewide remedial alternatives were developed to meet PCLs for a preliminary POC 
for all media types.  No off-property or conditional groundwater POC at the property boundary is 
proposed for this site.  The extent of cleanup shall be to the limit of where media exceeds PCLs. 

11.2 QUANTITIES AND LOCATION OF ENVIRONMENTAL MEDIA REQUIRING 
CLEANUP 

Development of cleanup alternatives relies on an assessment of the quantities and types of 
environmental media that require cleanup and the location of those environmental media relative 
to site features.  This assessment was performed using the evaluation of the nature and extent of 
contamination presented in the data gap investigation results (Section 7), PCLs (Section 3), and 
site environmental setting (Section 2).  The section is divided into three separate discussions and 
a summary as follows: 

 Soil in the isolated areas 
 Soil near the former oily water sump 
 Perched groundwater near the former oily water sump 
 Summary of media and contaminant mass requiring cleanup  
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11.2.1 Extent of Soil Requiring Cleanup in Isolated Areas 

The isolated areas are within Study Units 1, 2, and 3 where relatively shallow soil contamination 
has been found above the PCLs.  These areas include the SU1-B-6 through SU1-B9 benzene area 
in Study Unit 1, Tank 180-1 area in Study Unit 2, SU3-B7 area in Study Unit 3, and a limited 
area in the wetland near the March 1992 containment dam.  A general description for each of 
these areas is provided below together with an estimated volume of contaminated soil. 

SU1-B6 Through SU1-B9 Benzene Area (Study Unit 1) 

This area is located west of the cold storage building and is primarily located within the 2000 
spill excavation limits (Figures 42 and 44).  Samples SU1-B6 through SU1-B9 had reported 
benzene concentrations above the MTCA Method A cleanup levels in samples collected from the 
5-foot-bgs depth.  Samples collected at 3- and 10-foot depths at these locations did not have 
detected concentrations above the laboratory reporting limits.  All sample results from Study 
Unit 1 were below MTCA Method B direct contact cleanup levels.  However, Trans Mountain 
decided to excavate soils to meet the MTCA Method A cleanup level for benzene in this area.  
These soils were excavated and removed from the site during a removal action completed in 
December 2013 to accommodate planned facility construction.  A summary of the removal 
action is presented in Section 11.4.1.    

Tank 180-1 Area (Study Unit 2) 

This area is currently inaccessible because it is located directly under the northern portion of 
Tank No. 180 in Study Unit 2 (Figure 45).  Hand auger sample Tank 180-1 (collected in March 
2008) had reported total TPH concentrations above the MTCA Method B direct contact cleanup 
level of 3,300 mg/kg in the samples collected from 0.5, 2, and 3 feet bgs.  No sample was 
collected below 3 feet bgs in this location.  Based on the sample data, the excavation area is 
approximately 1,450 square feet.  Assuming a depth of 5 feet, the excavated volume is 
approximately 270 cubic yards. 

SU3-B7 Area (Study Unit 3) 

This area is south of Tank 120 (relief tank) as shown on Figure 46.  The sample at SU3-B7 was 
collected to confirm the results of the test pit sample TP-3-2 collected in 1992 (Dames and 
Moore 1992a).  SU3-B7 was sampled at depths of 5 and 7 feet bgs.  TPH (700 mg/kg) in the 
sample at 5-feet bgs was above the 460 mg/kg adjusted PCL for an uncapped area.  TPH and 
BTEX were not detected above the laboratory reporting limit in the sample collected from 7 feet 
bgs.  The lateral extent of the SU3-B7 area is not defined, therefore an arbitrary 40- by 40-foot 
area was assumed as a starting point.  This area may be smaller or larger than estimated, 
although the vertical extent is well defined based on the site characterization data.  Sidewall 
samples will be collected after soil removal to confirm that the impacted soil with concentrations 
above the PCLs is removed.  Based on a rough estimate of the extent of soil contamination, the 
excavation area is approximately 1,600 square feet.  Assuming a depth of 6.75 feet, the 
excavated volume is approximately 400 cubic yards. 
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Spill Containment Dam Soil (Study Unit 3) 

This area is approximately 700 feet south of Tank No. 120 (relief tank) as shown on Figure 29.  
The area was estimated to be 2 feet wide by 4 feet long and less than 1 foot deep based on one 
sample above PCLs.  Two samples collected on the right bank of the drainage channel in June 
and August 2010 indicated elevated levels of TPH, one just below and another above the 
adjusted soil PCL of 460 mg/kg.  Other soil and surface water samples collected in the area did 
not indicate detections of TPH or BTEX.  The TPH-affected soils were excavated and removed 
during a removal action completed in December 2013 to accommodate maintenance and upgrade 
of the containment dam.  A summary of the removal action is presented in Section 11.4.3.   

11.2.2 Extent of Soil Requiring Cleanup in Former Oily Water Sump Area 

Study Unit 1 generally covers the pump station operations area and includes the former pump 
station area, former oily water sump, former burn pit, former oil/water separator, former drain 
line between the oily water sump and the burn pit, former drain tile, former waste pit, 16-inch 
Ferndale pipeline, 20-inch main pipeline, and former Puget Sound Energy electrical substation.  
A portion of this area has been broken out separately for cleanup because it has similar 
characteristics.  It is identified as the former oily water sump treatment area.  The cleanup area 
includes two portions of Study Unit 1, the former oily water sump and the former pump station 
area.  These two areas are being addressed together because they have the following in common: 

 Similar geology 
 Seasonal presence of shallow perched groundwater 
 Partially inaccessible because of existing site structures 
 Similar type of contamination and concentration levels 
 Located relatively close together 

Data from previous soil investigations (drilling and test pits) in this treatment area were 
compared against PCLs and plotted on site maps and cross sections to determine the lateral and 
vertical extent of soil requiring cleanup.  The analysis considered the total combined TPH 
concentrations in soil as well as individual gasoline-, diesel-, and oil-range TPH data.  Locations 
where the analytical data showed that TPH exceeds 3,300 mg/kg were identified as exceeding 
remediation levels.  The lateral extent of TPH exceeding the PCLs in soil was estimated to be 
approximately 3,250 square feet.  This is comprised of the former pump station area at 
approximately 900 square feet and the former oily water sump with approximately 2,350 square 
feet. 

The vertical extent of contamination at the former pump station area is estimated to range from 4 
to 14 feet bgs.  One test pit (PB-2) sample exceeded PCLs at approximately 11 feet bgs, but 
adjacent samples from soil borings were below PCLs at the same depth or greater.  The area 
surrounding the former oily water sump has a much larger data set.  Extensive sampling in the 
area shows that the vertical extent of soil exceeding PCLs ranges from 7 to 24 feet bgs.  
Therefore, the overall vertical extent of TPH exceeding PCLs ranges from 4 to 24 feet bgs for the 
former oily water sump treatment area.  Volume calculations show that the former pump station 
area has approximately 350 cubic yards of soil exceeding PCLs and the former oily water sump 
approximately 1,000 cubic yards exceeding PCLs.  The total estimated volume of petroleum-
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contaminated soil above the PCLs is 1,350 cubic yards in the former oily water sump treatment 
area. 

11.2.3 Groundwater 

Perched groundwater in this area had detectable concentrations of TPH above MTCA Method A 
cleanup levels.  However, as described in Section 3.3, this perched groundwater does not meet 
the MTCA definition of potable groundwater as defined in WAC 173-340-720(2), based on an 
evaluation completed by URS in January 2013.  Therefore, groundwater remediation is not a 
specific focus of the remedial action.  However, soil remediation in that area of perched 
groundwater is expected to reduce petroleum levels in the perched groundwater. 

11.2.4 Summary of Media and Contaminant Mass Requiring Cleanup 

The quantities of soil requiring cleanup were estimated based on the lateral and vertical extent of 
the media containing COCs described above.  The mass of TPH present in the soil and 
groundwater volumes requiring cleanup were also estimated.  These contaminant volume and 
mass estimates relied on general assumptions regarding soil density and porosity.  A soil density 
of 1.9 tons/cubic yard and a porosity of 23 percent were used for the calculations, based on test 
results from site samples taken during the bench-scale thermal treatment study.  The estimated 
mass of COCs also relied on the concentrations of COCs within the soil volume requiring 
remediation.  Details regarding these assumptions are included in the calculations provided in 
Appendix M and summarized in Table 28.  Estimated quantities of soil and groundwater with 
COCs above cleanup levels are as follows: 

 900 cubic yards of soil exceeding cleanup levels in isolated areas 
 6,700 pounds of TPH in isolated areas 
 1,350 cubic yards of soil exceeding cleanup levels near the former oily water sump  
 29,500 pounds of TPH near the former oily water sump 
 800,000 gallons of shallow perched groundwater exceeding PCLs 
 33 pounds of TPH in shallow perched groundwater 

11.3 SCREENING OF CLEANUP ALTERNATIVE COMPONENTS 

MTCA allows, but does not require, an initial screening of alternatives or components of 
alternatives as part of the FS process (WAC 173-340-350[8][b]).  Under federal cleanup 
programs this initial screening step uses the terminology “technology types and process options” 
to refer to components of cleanup actions that can be assembled into complete cleanup 
alternatives.  The equivalent terminology under MTCA is “components of alternatives.” 

This section lists the cleanup alternative components that were considered for soil and 
groundwater in the former oily water sump area and provides a brief rationale for those 
components that were excluded from cleanup alternative development documented in Sections 
11.4 and 11.5.  Removal by excavation was the only component considered for the isolated 
areas, and, therefore, the following discussion does not apply to the isolated areas.  This 
screening section also includes methods that can be used to reduce the volume of shallow 
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perched groundwater present near the oily water sump area and a discussion on institutional 
controls. 

11.3.1 Soil Cleanup Alternative Components 

Cleanup alternative components considered for the soil near the oily water sump area that were 
retained for use in developing complete alternatives are listed below.  Each of these is developed 
into complete alternatives and discussed further in Section 11.5. 

 Removal by excavation 
 DPE 
 ISTR 
 SVE 
 Containment  
 Natural attenuation 

The cleanup alternative components that were considered but not retained are the following: 

 Phytoremediation:  This technology is not compatible with the land use, the 
contaminants, or the hydrogeology at the site. 

 Passive and active bioventing and biosparging:  Pilot tests indicate that subsurface 
conditions generally already have enough oxygen present for bioremediation to 
occur. 

 Ex situ biological, physical, or chemical treatment of soil (e.g., landfarming, 
composting, or ex situ chemical treatment):  The site would be impacted by 
having open excavations and large areas being used for soil handling and 
treatment, with a potentially lengthy impact on site operations. 

 Soil flushing:  This technology mobilizes contaminants into the saturated zone for 
recovery and treatment, whereas the goal at this site is to prevent the movement of 
the contaminants. 

 In situ chemical treatment:  Because the chemical reactions (such as oxidation) 
occur in the aqueous phase and this site is relatively dry, implementation of this 
component would require the addition of large quantities of water to the 
unsaturated soil.  This addition of water would potentially mobilize the 
contaminants and could create poor soil conditions.  In situ chemical treatment in 
the unsaturated zone is typically screened out of consideration at similar sites for 
these reasons and because of the large quantities of water and reagent that would 
be required. 

11.3.2 Soil Disposal Cleanup Alternative Components 

Most of the soil cleanup alternatives developed will require soil disposal.  Sources of petroleum-
contaminated soil include excavation of large quantities of soil containing COCs above MTCA 
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Method B direct contact cleanup levels, or small amounts of soil generated from drilling 
operation to install wells or conduct sampling.  This section presents an analysis of options that 
could be used as components of cleanup alternatives for soil disposal.  The selected component is 
then incorporated into the soil cleanup alternatives developed in Section 11.5. 

Based on the analysis of soil disposal ARARs (Section 10), there are two primary candidate 
options for petroleum-contaminated soil disposal: 

 Off-site recycling by thermal desorption and incorporation with cement mix of 
soil containing COCs above MTCA Method B cleanup levels 

 Off-site disposal of soil containing COCs above MTCA Method B cleanup levels 
at a landfill facility approved to receive solid waste 

The costs to transport and dispose of soil containing COCs at concentrations greater than PCLs 
under the candidate process options have been estimated as follows: 

 Treatment such as thermal desorption at CEMEX in Snohomish county would 
cost approximately $42 per ton. 

 Landfill disposal at a subtitle D facility such as Columbia Ridge Landfill in 
Oregon (Waste Management, Inc.) or Roosevelt Regional Landfill in Washington 
(Rabanco/Allied Waste Services) would cost approximately $48 per ton. 

Backup documentation for these cost estimates is included in Appendix N.  The soil disposal 
process option selected for analysis may be reassessed at the CAP and the design phases, and 
new information may result in selecting a different soil disposal process option.  Future selection 
of a different soil disposal process option is not expected to alter the conclusions in this RI/FS. 

11.3.3 Perched Groundwater Cleanup Alternative Components 

Cleanup alternative components for the shallow perched groundwater near the former oily water 
sump area that were considered and retained for use in developing complete alternatives are 
listed below.  Each of these is developed into a sitewide alternative and discussed further in 
Section 11.5. 

 DPE in conjunction with soil treatment 
 ISTR in conjunction with soil treatment 
 Reduction in perched water using surface water infiltration controls (see Section 

11.3.4) 
 Monitored natural attenuation 

The cleanup alternative components that were considered but not retained were the following: 

 Enhanced biodegradation:   Because oxygen levels at the site appear to be 
naturally high, any enhancement would have insignificant impact on treatment. 
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 Chemical oxidation:  Because groundwater is only present seasonally and 
fluctuates considerably, there is no consistent means to effectively distribute 
oxidants. 

 Phytoremediation:  This technology is not compatible with the land use, the 
contaminants, or the hydrogeology at the site. 

 Extraction and treatment technologies (e.g., pump and treat and in-well stripping):  
Aquifer monitoring and yield testing indicate that the shallow perched water 
volume is small and only present seasonally.  Calculations indicate that the 
maximum volume of water present in the wet season is less than 1 million 
gallons. 

 Containment:  Empirical evidence indicates that the plume is stable, even in the 
absence of containment.  In addition, containment would not result in ultimate 
restoration of the quality of affected shallow perched groundwater. 

All cleanup components considered assume that the POC where cleanup levels would be 
achieved would be on the property. 

11.3.4 Reduction in Perched Water Using Surface Water Infiltration Control Components 

One standalone cleanup alternative component considered for shallow perched groundwater that 
is not directly related to soil treatment focuses on a reduction in surface water infiltration to the 
former oily water sump area.  The data shows that a significant portion of the perched water 
present near the former oily water sump treatment area is a result of surface water infiltration.  
Surface water infiltration primarily occurs where the Bellingham Drift was removed.  This is 
supported by groundwater elevation data that corresponds closely with precipitation events and 
adjacent areas, which are dry.  The infiltration occurs because the natural capping material 
(Bellingham Drift) originally present in the area was removed for development of the facility.  
Therefore, one way to support cleanup of groundwater is to reduce its volume by capping and/or 
diverting water from the area to restore the original hydrogeology to similar conditions present 
before the facility construction.  Components that were considered and retained for reducing 
surface water infiltration and used in developing alternatives are listed below: 

 Asphalt cap  
 Surface water diversion (French drain or run-on control ditch)  
 Expanded storm drain system  
 Direct removal of perched water in association with soil treatment components 

Surface water infiltration control components that were considered but not retained were as 
follows: 

 Geomembrane cap:  It would be difficult to install and unnecessarily restrictive to 
infiltration.  In addition, its resistance to air flow may reduce the effectiveness of 
soil treatment components such as DPE and SVE, which need high air flow to be 
effective. 
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 Extraction technologies (e.g., pumping):  The exact locations where surface water 
infiltrates are not known, and it would be difficult to extract the water before it 
comes in contact with contaminated soil. 

11.3.5 Institutional Controls 

Institutional controls are legal or administrative measures designed to limit or control activities 
that could result in inadvertent exposure to contamination before, during, and after a cleanup 
action, particularly if contaminant residues are likely to remain above cleanup levels for an 
extended period of time.  Institutional controls are an essential component of any cleanup action, 
including the preferred alternative presented in Section 13.  Even with the most robust cleanup 
alternative (excavation of all soils to cleanup levels in all cleanup zones), institutional controls 
would be required for the time period while the excavation work was completed and until 
groundwater conditions stabilize.  For several of the alternatives evaluated herein, soil and 
groundwater are likely to remain at concentrations above cleanup levels for an extended period 
of time.  These conditions will not present a threat to human health and the environment if 
institutional controls are properly utilized.  For this cleanup work, institutional controls will be 
designed to achieve these objectives: 

 Protect workers, visitors, property owners, and construction workers from 
exposure to hazardous substances on site during and after active cleanup 
operations. 

 Ensure access by Ecology to remedial systems (e.g., cleanup or monitoring 
equipment) before, during, and after active cleanup operations. 

 Document areas where contaminated soil that is currently inaccessible because of 
an existing site structure (piping shelter, pump building, or tank) and that is left in 
place can be addressed in the future if operations change. 

A common means of implementing institutional controls that satisfies these objectives is an 
Environmental Covenant that requires the institutional controls within the appropriate area of a 
property.  The covenant is said to “run with the land” as provided by law and is binding on all 
current and future property owners and tenants. 

Another common form of institutional control is a local ordinance or a state rule or regulation.  
Local government can require proper management of soil and groundwater generated during 
excavation or drilling in contaminated areas.  Including this type of condition to an existing 
permit system for grading would create an additional layer of protection to ensure that 
contaminated soil or groundwater is properly managed.  It is currently envisioned that Trans 
Mountain would be responsible for properly managing soil and groundwater generated during 
construction projects. 

The institutional controls would place controls or limitations on the use of contaminated 
groundwater and/or soils for certain properties.  The controls alert property owners and/or 
anyone who would be conducting subsurface work (e.g., utility installations) of precautions that 
must be taken when working with certain soils and/or groundwater.  The controls would specify 
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at what soil depth special planning and management must be followed.  Noncontaminated soils 
would not be affected by the controls, and, therefore, typical activities, such as landscaping in 
areas with deep contamination, would not require any special actions.  Utility installations, 
construction activities, or other such actions that may be desired would be allowed.  The controls 
simply state precautions and procedures that must be followed when the activities involve 
contaminated soil and/or groundwater. 

11.3.6 Alternative Components Screening Summary 

Soil 

In addition to containment and removal, three in situ treatment technologies were retained for 
petroleum hydrocarbons in soil.  Containment would be achieved by capping and removal by 
excavation.  In situ treatment would be achieved through DPE, ISTR, or SVE.  Excavated soils 
could be treated ex situ by thermal desorption at an off-site facility, or by disposal by placing the 
materials in a commercial Subtitle D landfill.  A summary of the soil components suitable for use 
are as follows: 

 Removal by excavation with off-site treatment by thermal desorption or disposal 
(landfill) 

 DPE 

 ISTR 

 SVE 

 Containment 

 Institutional controls 

Perched Groundwater 

Dissolved petroleum hydrocarbons in shallow perched groundwater would be treated 
concurrently with any active soil component used above.  Given the relatively low hydrocarbon 
concentrations and quantity of water present seasonally, reductions of soil hydrocarbon  
concentrations in the source area are expected to decrease groundwater concentration.  In 
addition, DPE and ISTR technologies, which are under consideration for soil treatment, are also 
effective at treating groundwater.  A reduction of groundwater volume could be achieved by 
capping the area and diverting surface flow into the existing storm drain system, which would 
decrease the infiltration of surface water.  Monitored natural attenuation would also be expected 
to attenuate and biodegrade the hydrocarbons present in groundwater in the long term (i.e., 
greater than 10 years).  A summary of the groundwater components suitable for use are as 
follows: 

 Removal associated with soil treatment described above  
 Reduction of groundwater volume 
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 Monitored natural attenuation 
 Institutional controls  

11.4 SOIL CLEANUP OF ISOLATED AREAS AND COMMON ELEMENTS TO ALL 
ALTERNATIVES 

This section describes the cleanup approach developed for soil located in the isolated areas and 
common elements to alternatives for the former oily water sump treatment area.  The individual 
isolated areas of soil that exceed cleanup levels are generally small in size and located at shallow 
depths so are most effectively addressed by excavation.  Given that excavation of contaminated 
soil is an aggressive and permanent solution and one that Trans Mountain is supportive of, this 
report assumes that remedial objectives for the isolated areas will be addressed by excavation, 
and the isolated areas are a part of each sitewide alternative. 

Three of the four isolated areas are easily accessible, and the fourth area has contaminated soil 
located under Tank No. 180.  Removal actions were completed at two locations, Study Unit 1 
benzene-affected soil and Study Unit 3 spill containment dam, in December 2013.  The material 
under Tank No. 180 would only be removed at such time as the tank is removed.  Trans 
Mountain will implement long-term institutional controls in this area until soil is remediated 
through natural attenuation or by excavation upon tank removal.  Confirmation samples will be 
collected at each excavation area and submitted for laboratory analysis by EPH/VPH to confirm 
that impacted soil in the area was removed.  If confirmation sample results indicate that 
contamination still exists at concentrations above applicable cleanup levels, additional material 
will be removed with additional confirmation samples collected. 

The contaminated soil near the former oily water sump area is more complicated to clean up than 
the soil in the isolated areas, because it has higher concentrations, a seasonal presence of shallow 
perched groundwater, and obstructed access from site infrastructure.  Therefore, six remedial 
alternatives were developed for the former oily water sump treatment area, which are described 
in detail in the following sections.  Each of the alternatives for the former oily water sump 
treatment area has common elements that are proposed for implementation regardless of which 
alternative is selected.  This section describes those common elements as well as the proposed 
soil excavation activities in the isolated areas.  Because the cleanup of the isolated areas and 
common alternative elements are a part of each cleanup action alternative, these elements are not 
described in each alternative (Section 11.5) and are not considered as part of the comparative 
analysis of alternatives in Section 12.  The activities common to each alternative for the three 
study units and the former oily water sump area are discussed in the following sections. 

11.4.1 Study Unit 1, SU1-B6 through SU1-B9 Benzene Area Soil 

The isolated area of benzene-affected soil located in Study Unit 1 was removed by excavation on 
December 12 and 13, 2013 as the area was within the footprint of planned construction activities 
at the facility.  This removal action was conducted as described in the Ecology-approved letter 
work plan Request for Removal Action in Advance of CAP, Isolated Soil Area in Study Unit 1, 
Laurel Station, 1009 East Smith Road, Bellingham, Washington dated July 23, 2013 (URS 
2013a).  The intent of the removal action was to remove benzene-contaminated soil to below the 
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MTCA Method A unrestricted soil cleanup levels for BTEX and the TPH PCLs of 460 mg/kg 
(DRO and ORO) and 200 mg/kg (GRO).  A detailed report describing the field activities and 
confirmation data is provided in Appendix O.  A summary of the activities is provided below.   

The approximate extent of the TPH-contaminated soil identified based on the 2010 data was 
excavated.  The excavation area was similar to planned, but the excavation was completed to a 
total depth of 10 feet bgs based on field observations.  Soil removed during excavation was 
placed directly into rail car containers.  The filled containers were transported to the Republic 
Services transfer facility in Ferndale, Washington, loaded onto rail cars and sent to the Roosevelt 
Regional Landfill (Subtitle D) in Klickitat County, Washington.  Approximately 310 cubic yards 
of soil was removed from the excavation which measured approximately 30 feet by 30 feet by 10 
feet deep.  The limits of the excavation are shown on Figures 42 and 44. 

A total of thirteen confirmation soil samples were collected from the sidewalls and the base of 
the excavation.  Samples SU1-PEX2-S, SU1-PEX4-S, SU1-PEX6S, SU1-PEX8-S, SU1-PEX10-
S, and SU1-PEX12-S were collected at 6 feet bgs on the sidewalls of the excavation.  Samples 
SU1-PEX1-S, SU1-PEX3-S, SU1-PEX5-S, SU1-PEX7-S, SU1-PEX9-S, and SU1-PEX11-S 
were collected at the base against the sidewall at 10 feet bgs.  Sample SU1-PEX13-B was 
collected from the center of the excavation at 10 feet bgs.  The samples were submitted to ARI 
for TPH analysis by Ecology methods NWTPH-Gx and NWTPH-Dx and BTEX by EPA Method 
8021B.  Sample locations and surveyed excavation limits are shown on Figures 42 and 44.  The 
sample results are summarized on Table 10. 

The surficial soils in the excavation area consisted of brown sandy gravel fill material. At 
approximately 6 feet bgs, bluish gray native silt with gravel was evident.  Strong hydrocarbon 
odors and elevated PID readings were noted at approximately 7.5 feet bgs.  Therefore, the depth 
of the excavation was extended to 10 feet bgs when evidence of contamination was no longer 
observed.   

Benzene and ethylbenzene were not detected in any of the confirmation soil samples.   
Detections of toluene and xylenes were well below the MTCA Method A soil cleanup levels for 
these compounds.  Gasoline-range TPH was detected in only one sample (SU1-PEX2, 6 feet bgs) 
at a concentration well below the PCL.  Low concentrations of diesel- and oil-range TPH were 
detected in confirmation soil samples collected at 6 feet bgs.  No concentrations were above the 
TPH PCL.  Diesel and oil-range TPH were not detected in soil samples collected from 10 feet 
bgs. 

Based on the confirmation sampling performed following the removal action at Study Unit 1, 
benzene-affected soil in this area was effectively removed.  Concentrations of diesel- and oil-
range TPH detected in the soils at 6 feet bgs do not exceed the PCLs for TPH.  No additional 
remedial work is warranted in this area. 

11.4.2 Study Unit 2, Tank 180-1 Area Soil 

The remedial objective for this area is to limit exposure pathways to soil exceeding 3,300 mg/kg 
TPH as determined by EPH/VPH analysis until it can be removed by excavation.  The 
contaminated soil in this area is currently inaccessible because it is located under existing Tank 
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No. 180.  This area will have institutional controls put in place and the soil removed by 
excavation in the future when the tank is removed unless subsequent testing indicates TPH 
concentrations have been reduced below cleanup standards by natural attenuation.  There is no 
current plan to remove the tank.  Based on the discussion in Section 11.2.1, the excavation area 
is approximately 1,450 square feet.  Assuming a depth of 5 feet, the volume of soil exceeding 
PCLs is approximately 270 cubic yards. 

11.4.3 Study Unit 3 

SU3-B7 Area Soil 

The remedial objective for this area is to remove soil exceeding 460 mg/kg TPH (sum of DRO 
and ORO).  This area has different cleanup levels, because the area is not capped with gravel or 
asphalt and, therefore, lower TEE cleanup levels apply.  Based on the discussion in Section 
11.2.1, the excavation area is approximately 1,600 square feet.  Assuming a depth of 6 feet, the 
excavated volume is approximately 400 cubic yards. 

Spill Containment Dam Soil 

The isolated area of TPH-contaminated soil identified directly upstream of the spill containment 
dam was removed by excavation on December 3, 2013 to accommodate a facilities request for 
planned maintenance and upgrades to the dam.  The work was performed in accordance with 
Ecology-approved work plan Rev 1.0 – Request for Removal Action in Advance of CAP, 
Containment Dam – Isolated Soil Area in Study Unit 3, Laurel Station, 1009 East Smith Road, 
Bellingham, Washington dated September 12, 2013 (URS 2013b).  The intent of the removal 
action was to remove TPH-contaminated soil that was above the soil PCL of 460 mg/kg for DRO 
and ORO and BTEX to below MTCA Method A unrestricted soil cleanup levels.  A detailed 
report describing the field activities and confirmation data is provided in Appendix O.  A 
summary of the activities is provided below.   

The approximate extent of the TPH-contaminated soil identified based on the 2010 data was 
excavated.  Based on field observations, the excavation was extended to the limits shown on 
Figure 29 and a depth of 1 to 2 feet across the area.  The containment dam structure was in place 
during excavation.  Approximately 8-1/2 cubic yards of TPH-contaminated soil was excavated 
from the containment dam area.  The contaminated soil was transported via rail car to and 
disposed at the Roosevelt Regional Landfill (Subtitle D) in Klickitat County, Washington, owned 
and operated by Republic Services.  

Post-excavation confirmation soil samples were collected from each sidewall at 1 foot bgs (SU3-
PEX1-S through SU3-PEX4-S) and at the base of the excavation at 2 feet bgs (SU3-PEX5-B).  
The samples were submitted to ARI for analysis for TPH by Ecology methods NWTPH-Gx and 
NWTPH-Dx and BTEX by EPA Method 8021B.  Sample locations are shown on Figure 29.  
The sample data are summarized on Table 19. 

The excavated soils consisted of saturated gray silt with sand and organic debris.  The 
confirmation sample results indicated that with the exception of sample SU3-PEX1-S, TPH and 
BTEX were not detected above reporting limits. Diesel range TPH was detected at a 
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concentration of 7.3 mg/kg in SU3-PEX1-S which is well below the PCL for TPH.  BTEX was 
not detected in this sample.  

The plastic dam was removed, the excavation was backfilled with clean material that had been 
tested for TPH and BTEX (Appendix O) and Trans Mountain proceeded with their planned 
maintenance and upgrade to the dam.  The excavation limits were surveyed by a licensed land 
surveyor (Steele & Associates) and the resulting excavation area is shown on Figure 29. 

Based on the results of the confirmation sampling, TPH-affected soils located at the containment 
dam were effectively removed.  No further remedial work is warranted for this area. 

11.4.4 Common Elements to Former Oily Water Sump Treatment Area Alternatives 

This section describes actions that will be conducted at the former oily water sump area 
regardless of which alternative is selected.  The remedial objectives for this area are to clean up 
soil exceeding 3,300 mg/kg TPH.  Each alternative presented in Section 11.5 uses a different 
method to achieve the remedial objectives, but some tasks are common to each alternative and 
are described here.  The majority of common elements are related to reducing the infiltration of 
surface water to the shallow perched water zone.  Multiple strategies will be implemented to 
reduce surface water infiltration (Figure 47) including the following: 

 Install asphalt cap over the existing gravel surface surrounding the piping 
manifold shelter.  Approximately 10,000 square feet of asphalt approximately 
3 inches thick will be installed and sloped to drain to existing or new catch basins. 

 Expand the existing storm drain system to include four new catch basins to route 
surface water retained by the new asphalt cap away from the former oily water 
sump area.  Two of the new catch basins would connect to existing piping 
northeast of the piping manifold shelter, and the other two would be routed 
through new underground piping west of the main pipeline. 

 Install a new drainage ditch on the surface above the retaining wall to direct 
surface water away from the former oily water sump area.  This new ditch would 
be lined with geosynthetic clay liner or other impermeable material to reduce 
downward seepage of water.  This ditch would be keyed into the native 
Bellingham Drift material present on the hill southeast of the piping manifold 
shelter. 

 Install a new French drain system at the base of the retaining wall to capture and 
divert water not captured by the surface ditch.  The French drain would be 
connected to the existing storm drain system piping. 

Common elements to each alternative which do not involve reducing surface water infiltration 
include abandonment of existing monitoring wells and establishing institutional controls.  Five 
existing monitoring wells (MW-3, MW-8, MW-12, MW-13, and MW-14) will be abandoned, 
because they are historically dry and do not serve a purpose.  They will be abandoned with 
bentonite and the casing near the surface removed in accordance with current Ecology 
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requirements.  Implementation of alternative components will be conducted under a site health 
and safety plan and in compliance with Washington State regulations, federal regulations, and 
Trans Mountain facility requirements for worker safety and protection of the public.   For some 
alternatives, institutional controls may be in put in place for periods of time following the 
alternative implementation if necessary for long-term protection for personnel and the public. 

11.5 CLEANUP ALTERNATIVES FOR FORMER OILY WATER SUMP 
TREATMENT AREA 

This section describes the cleanup alternatives developed for soil near the former oily water 
sump area in Study Unit 1, which also includes soil under the pump station.  Excavation is the 
preferred remedy for the isolated areas.  Excavation is also a potential component to each of the 
sitewide alternatives described in this section.  The approach outlined in Section 11.1 is used 
here to combine remedial technologies retained from the initial screening process presented in 
Section 11.3 into a suite of remedial alternatives.  Individual cleanup technologies were selected 
based on the nature and extent of contamination, land use, and exposure pathways.  Institutional 
controls are applicable to some extent for all alternatives and are discussed in general context in 
Section 11.3.5. 

The primary remedial objectives for this area are to cleanup soil exceeding 3,300 mg/kg TPH 
and groundwater exceeding 0.5 mg/L TPH.  The treatment area near the former oily water sump 
area is identified as the upper 25 to 30 feet of fill, Bellingham Drift, and Glacial Outwash 
deposits where contaminated soil and shallow perched groundwater containing elevated 
dissolved concentrations of COCs exceed cleanup levels.  Each alternative has a different 
method to accomplish these objectives, which are described in detail in this section.  For each 
alternative, a general description is presented together with specific details of how the 
technology would be implemented.  A list of construction tasks, planned monitoring activities, 
and an estimate of the amount of COCs removed are also presented for each alternative.  In 
addition, the alternatives developed in this section include an estimated time to meet the remedial 
objectives at the site.  The estimated times are based on calculations from site data, experience 
using the applicable technology on similar sites, and/or professional judgment. 

All alternatives include monitoring during and following implementation to assess the 
effectiveness of the technology used and changes in COCs in the groundwater and to collect 
necessary operational data.  These monitoring components are described for each alternative and 
generally include use of existing monitoring wells screened within or immediately surrounding 
the treatment areas.  All alternatives include the following common items: 

 Identification of ARARs and substantive requirements 
 Development of a CAP and other MTCA-required documents 
 Design 
 Permitting  
 Development of a compliance monitoring plan 
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Six active treatment alternatives are presented in this section that use technologies applicable to 
the site conditions.  The remedial alternatives developed for the former oily water sump 
treatment area (both impacted soil and shallow perched groundwater) include the following: 

 Alternative 1 (Baseline), Comprehensive Excavation: 
- Excavation of all soil (accessible and underneath existing structures) 
- Off site disposal at a permitted landfill or soil recycling facility  

 Alternative 2, Dual-Phase Extraction:  DPE technology with vapor/liquid 
treatment 

 Alternative 3, Thermal Remediation: 
- In situ thermal desorption (ISTD) technology to heat the treatment zone to 

150ºC or higher 
- DPE technology with vapor/liquid treatment 

 Alternative 4, Hot Spot Excavation and Dual-Phase Extraction: 
- Excavation of accessible soil  
- Off-site disposal at a permitted landfill or soil recycling facility  
- DPE technology for inaccessible soil with vapor/liquid treatment  

 Alternative 5, Soil Vapor Extraction:  SVE technology with vapor treatment 

 Alternative 6, Capping, Institutional Controls, and Monitored Natural 
Attenuation: 
- Cap the site with asphalt to prevent exposure and reduce infiltration 
- Long-term institutional controls to restrict use 
- Monitored natural attenuation 

11.5.1 Baseline Alternative (Alternative 1) – Comprehensive Excavation 

Alternative 1 includes the following elements: 

 Excavation of soil exceeding PCLs, where accessible 

 Future removal by excavation of all currently inaccessible soil exceeding cleanup 
levels (Note:  Cost estimate accounts for removal of inaccessible soil within 5 
years.) 

 Natural attenuation 

 Monitoring 

 Institutional controls 
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General Alternative Description 

The baseline alternative (Alternative 1) for soil cleanup consists of complete excavation of all 
soil exceeding cleanup levels and is the most permanent soil cleanup alternative developed in 
this RI/FS.  It is used when comparing alternatives to one another in the disproportionate cost 
analysis to assess whether other alternatives are permanent to the maximum extent practicable 
pursuant to WAC 173-340-360(3)(e).  This alternative consists of excavation and off-site landfill 
disposal or recycling of all soil containing COCs at concentrations exceeding PCLs (Figure 48).  
Ecology considers off-site disposal in an engineered, lined, and monitored facility to achieve the 
fourth highest relative degree of long-term effectiveness, compared to other treatment and 
disposal options (WAC 173-340-360[3][f][iv]).  The remediation level established in Section 3 
would be used to segregate soil for disposal and soil below cleanup levels would be used as 
backfill. 

To complete the excavation, site operations would have to temporarily stop to access soil 
beneath the piping manifold shelter and the pump building.  Actions necessary to complete work 
in the inaccessible areas are broken out separately and included in the cost estimate.  
Groundwater (if present) would be removed from the treatment area during excavation and 
surface water controls implemented following excavation to minimize the future volume of 
shallow perched water.  It is anticipated that once the contaminated soil is removed, any new 
water that enters the shallow zone would remain below groundwater cleanup standards.  The 
excavation would ideally be completed in the dry season when perched water is absent to 
minimize the potential for cross contamination.  It is also assumed that a period of 1 to 2 years of 
compliance monitoring would occur following implementation. 

Soil Excavation 

Under the baseline alternative for soil, the area selected for excavation would be isolated in 
advance by establishing shoring (soldier pile, sheet pile, or freeze wall) around the excavation 
limits.  The shoring will provide structural support for the adjacent hillside and the existing 
piping manifold shelter foundation during excavation.  Traditional excavation techniques would 
be used to remove soil exceeding PCLs.  Potentially clean overburden material removed to 
access contaminated soil would be segregated, stockpiled, and sampled for reuse as backfill. 
Samples would be collected from the final excavation limits and over-excavation completed if 
necessary based on sampling results.  Once all soil exceeding cleanup levels has been removed, 
the excavation would be backfilled with structural fill from a source verified to be free of 
contaminants.  Following completion of excavation and backfill operations, the area would be 
covered with asphalt and a new retaining wall installed approximately 15 feet southeast of the 
current wall location.  The remaining site features would be restored to original conditions. 

Removal of soil exceeding cleanup levels from the inaccessible portions of the site would result 
in significant impact to site operations.  Operations would have to be temporarily shut down to 
dismantle piping, equipment, and site structures to access the areas.  These activities would result 
in high costs (both capital investments and economic from loss of use) to Trans Mountain and 
their clients.  Keeping with the intent of the baseline alternative, a breakdown of these activities 
is provided below and a rough order of magnitude cost included in the alternative cost estimate.   
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Construction 

Tasks necessary to implement Alternative 1 include the following components: 

 Mobilization 

 Contractor design and work plans 

 Specialty subcontractors (surveyor and utility locates) 

 Abandonment of eight existing wells (MW-1, MW-2, MW-5, MW-7, MW-9, 
MW-10, SW-4, and SW-5) near the limits of excavation 

 Removal of eight fir trees and regrading of the hill 

 Protection and temporarily rerouting of the existing storm sewer and fire water 
lines 

 Installing a permanent shoring system 

 Excavating accessible soil adjacent to the piping manifold shelter 

 Transportation and off-site disposal of excavated soil that exceeds cleanup levels 

 Analytical testing of soil during excavation activities 

 Investigation-derived waste (IDW) management and disposal 

 Collection of confirmation soil samples from final excavation limits 

 Well decommissioning (remaining monitoring wells) 

 General site restoration work 

 Creation of a new retaining wall 15 feet to the southeast as part of site restoration 

 Demobilization 

 Contractor reporting and closeout submittals (e.g., as-built drawings)   

Additional tasks will be necessary to excavate inaccessible soil under the piping manifold shelter 
and the pump station building.  These tasks could be completed concurrently with those 
presented above, or performed in the future when site operations change or the facility is 
decommissioned: 

 Temporarily shut down site operations in the pump station and the piping 
manifold.  This would result in a substantial economic impact to Trans Mountain 
and  the petroleum refineries supplied by Trans Mountain.  Estimated costs for 
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this alternative include impact to Trans Mountain, but due to magnitude of the 
cost impact to the region, the regional impact is not incorporated in the cost 
estimate presented for Alternative 1.  

 Temporarily remove all piping and equipment under the piping manifold shelter 
and in the pump station building that resides within the projected excavation 
limits. 

 Demolish approximately one-half of the piping manifold shelter and two-thirds of 
the pump station building. 

 Demolish the concrete floor/secondary containment. 

 Excavate soil that exceeds PCLs and segregate, stockpile, and sample potentially 
clean overburden material for reuse as backfill. 

 Collect samples from the excavation limits and complete over-excavation as 
required based on sampling results. 

 Backfill excavations with structural fill from a source verified to be free of 
contaminants. 

 Reconstruct the structures to original conditions. 

 Reinstall equipment and piping. 

 Certify system before returning to service. 

Monitoring 

Monitoring would include periodic collection of groundwater samples from five existing 
monitoring well locations, including SW-2, SW-3, MW-4, MW-6 and MW-11.   Monitoring 
would allow assessment of the remediation effectiveness and changes in COC concentrations 
near the source area. 

Contamination Removal Summary 

This alternative is estimated to recover 100 percent of the contaminants from soil.  Complete soil 
removal is the most permanent solution.  Under this alternative, the estimated quantity of 
contaminated media and contaminants listed below would be remediated from the site. 

 1,350 cubic yards (100 percent) of soil containing COCs exceeding the cleanup 
levels  

 29,500 pounds (100 percent) of TPH exceeding PCLs from soil  
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11.5.2 Alternative 2 – Dual-Phase Extraction  

Alternative 2 includes the following elements: 

 Capture of contaminated water and vapors (SVE) from the site using DPE 

 Ex situ treatment of water  collected by DPE wells using an air stripper 

 Ex situ treatment of vapors collected by DPE wells using oxidizer, if necessary, 
and carbon 

 Discharge of treated water from the DPE system air stripper to the facility 
stormwater system pursuant to the facility’s NPDES permit  

 Natural attenuation 

 Monitoring 

 Institutional controls  

General Alternative Description 

This alternative for source area soil and perched groundwater consists of in situ soil treatment by 
DPE throughout the soil and perched groundwater that exceeds PCLs (including beneath the 
piping manifold shelter and the pump station building).  This alternative allows for continued site 
operation throughout treatment.  DPE systems combine SVE technology with simultaneous 
removal of water from the extraction wells.  Multiple DPE wells (Figure 49) and extraction 
equipment would volatilize and remove contaminants from the subsurface, and vapors would be 
treated on the surface prior to being discharged to the atmosphere.  Extracted groundwater would 
be treated using an air stripper prior to discharge to surface water.  DPE technology uses high 
vacuum and specialized down-well equipment to extract vapors and liquids concurrently.  This 
approach has the advantage of depressing the groundwater level, which exposes contaminated 
soils to vapor extraction that would otherwise be under water.  During the dry season when 
perched water is absent, the system would not extract water, essentially becoming a high-vacuum 
SVE system. 

The DPE system would be expected to meet soil and groundwater cleanup levels in 
approximately 6 years.  It is also assumed that a period of 1 year of compliance monitoring 
would occur following implementation.  This alternative includes in situ treatment of 
inaccessible soil under the piping manifold shelter and the pump station building with DPE wells 
to maximize contaminant removal without destruction of site structures.  Access limitations 
would prevent ideal placement of DPE wells and cause difficulty collecting confirmation 
samples to verify that all soil exceeding PCLs has been treated.  These areas would be relatively 
small, but institutional controls could be placed on the inaccessible locations to prevent 
unrestricted future use of these areas until they are confirmed to be below PCLs by additional 
confirmation sampling when the areas are accessible. 
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Soil and Perched Groundwater Treatment 

DPE wells and extraction equipment would volatilize and remove contaminants from the 
subsurface.  This alternative assumes a total of 11 DPE wells with a spacing of 20 feet would be 
used in the source area.  Two existing monitoring wells (MW-9 and MW-10) would be 
connected to the DPE system and nine new wells installed.  Two of the 11 DPE wells would be 
located near the former pump station location, but connected to the same system header pipe and 
equipment.  Six of the 11 DPE wells would be drilled at a 30-degree angle to maximize access to 
contaminated soils under existing structures.  To further encourage air flow across contaminated 
soil under existing structures, passive vent wells would be installed. 

Pilot test data indicate that DPE was effective at removing fluids (both liquids and vapor) from 
the subsurface at the site.  Each DPE well would be completed to a depth of approximately 
25 feet.  A tight well spacing would be used to maximize the volume of COCs captured in the 
shortest time frame.  Vacuum piping would consist of 1 main header pipe and 11 laterals, which 
would all be installed underground between the treatment enclosure and the DPE wells.  
Extracted water and vapors would flow to a treatment building for processing.  A tray-style air 
stripper unit would be used to strip off COCs from water. 

Monitoring 

Monitoring would include periodic collection of groundwater samples from eight locations (five 
existing and three new monitoring wells).  Monitoring would allow assessment of the 
remediation effectiveness and changes in COC concentrations throughout the source area.  
Monitoring would also include collection of remediation system operational data as part of 
ongoing operation and maintenance procedures. 

Construction 

Tasks necessary to implement Alternative 2 include the following components: 

 Mobilization 

 Contractor design and work plans 

 Specialty subcontractors (surveyor and utility locates) 

 Removal of eight fir trees and regrading the hill 

 Creation of a new retaining wall 10 feet to the southeast to facilitate new DPE 
well installation 

 Monitoring well installation (three) 

 DPE well installation (2 to 15 and 8 to 25 feet deep, 6 drilled at angle) 

 Connecting existing wells MW-9 and MW-10 to DPE system 
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 DPE wellhead equipment and connection 

 Passive vent well installation (three drilled at angle) 

 Analytical testing of soil during drilling 

 Installation of trench for process pipe and backfill 

 Header pipe material and installation 

 DPE specific equipment 

 Aboveground treatment equipment portable storage container 

 Air stripper for combined pump effluent 

 Vapor-phase treatment oxidizer 

 Vapor-phase granular activated carbon (GAC) vessels 

 Construction of treated effluent water discharge structure 

 DPE system startup testing and monitoring 

 System installation reporting 

 Sampling of DPE and monitoring wells during startup 

 IDW management and disposal 

 Collection of confirmational soil samples at the end of treatment 

 Well decommissioning (DPE wells) 

 Well decommissioning (monitoring wells) 

 General site restoration work 

 Demobilization 

 Contractor reporting and closeout submittals (e.g., as-built drawings) 

Contamination Removal Summary 

This alternative is estimated to recover approximately 55 percent of the contaminants from soil.  
DPE effectiveness is limited by access restrictions beneath existing site structures and low 
removal rates for heavy-end COCs.  It is assumed that nearly 100 percent of the soil in accessible 
areas can be treated to below PCLs, but that only approximately 75 percent of the soil below 



 

88 
 

structures will.  Under this alternative, the estimated quantity of contaminated media and 
contaminants listed below would be remediated from the site: 

 1,200 cubic yards (90 percent) of soil containing COCs exceeding the cleanup 
levels 

 16,500 pounds (55 percent) of TPH from soil  

After treatment, approximately 150 cubic yards of soil exceeding cleanup levels could remain in 
place under the existing structures. 

11.5.3 Alternative 3 – Thermal Remediation 

Alternative 3 includes the following elements: 

 ISTD technology (a form of ISTR) to heat the subsurface to destroy and/or 
mobilize COCs 

 COCs mobilized by ISTD captured from the treatment zone using DPE 

 Ex situ treatment of water  collected by DPE wells using an air stripper 

 Ex situ treatment of vapors collected by DPE wells using oxidizer, if necessary, 
and carbon 

 Discharge of treated water from the DPE system air stripper to the facility 
stormwater system pursuant to the facility’s NPDES permit 

 Natural attenuation 

 Monitoring 

 Institutional controls 

General Alternative Description 

This alternative consists of soil treatment by ISTD heating throughout the source area.  ISTD is 
based on the thermal conductivity of soils where a low variability of the thermal conductivity 
exists so that very uniform heating is achieved.  This technology has the ability to heat over the 
largest temperature range because the heat is generated by an electrical element in each heater 
point.  This alternative would entail installation of an array of heating points throughout the 
treatment area and passing electricity into the array (Figure 50).  The heating element in each 
ISTD point is heated and the conduction of the soil transmits heat radially.  This results in 
heating of the soil and perched groundwater, causing transfer of soil contaminants with boiling 
points below that of the soil temperature into the vapor phase and boiling of the groundwater. 

For this site, it was determined by bench-scale testing that COCs would be removed to below 
PCLs if temperatures of 150ºC are achieved in the soil.  A DPE system (similar to Alternative 2) 
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would remove the vaporized contaminants, and the vapor phase would be treated prior to 
exhaust.  The DPE system would be connected to a combination of independent DPE wells and 
ISTD heater points that are also designed to remove vapors.  Steam/liquids would be condensed 
and treated prior to discharge.  Treatment of the vapor and liquid phases would be accomplished 
using thermal processes that destroy the contaminants.  Destruction of COCs is considered by 
Ecology to achieve the second highest relative degree of long-term effectiveness (WAC 173-
340-360[3][f][iv]), compared to other treatment technologies. 

The ISTD system would be expected to meet cleanup levels in approximately 9 months.  It is 
also assumed that a period of 1 year of compliance monitoring would occur following 
implementation.  This alternative includes in situ treatment of inaccessible soil under the piping 
manifold shelter and the pump station building with ISTD heating points to maximize 
contaminant removal without destruction of site structures.  Access limitations would prevent 
complete coverage with heating points and cause difficulty collecting confirmation samples to 
verify that all soil exceeding PCLs has been treated.  These areas would be relatively small, but 
institutional controls could be placed on the inaccessible locations to prevent unrestricted future 
use of these areas until they are confirmed to be below PCLs by additional confirmation 
sampling when the areas are accessible. 

Soil and Perched Groundwater Treatment 

ISTD heating points and DPE well and extraction equipment would volatilize and remove 
contaminants from the subsurface.  This alternative assumes a total of 16 ISTD points with a 
spacing of 15 feet would be used in the source area.  Four existing monitoring wells (MW-1, 
MW-9, MW-10, and SW-5) would be abandoned prior to system operation, because they are not 
compatible with the heat that will be generated in the treatment zone.  Seven dedicated DPE wells 
would be installed and connected to a header pipe and high-vacuum equipment.  Two of the seven 
DPE wells would be located near the former pump station area, but would be connected to the 
same extraction equipment.  Six temperature monitoring points, which consist of a string of 
multiple thermocouples, would be installed in the treatment area to document temperature 
achieved during system operation. 

The ISTD heating points and DPE wells would be completed to a depth of approximately 
25 feet, using a tight well spacing to maximize the volume of COCs captured in the shortest time 
frame.  Vacuum piping would consist of one main header pipe and seven laterals that would all 
be installed underground between the treatment compound and the DPE wells.  Extracted water 
and vapors would flow to a treatment compound for processing.  A tray-style air stripper unit 
would be used to strip off COCs from water.  Vapor concentrations are anticipated to be 
extremely high, so a thermal oxidizer would be used with a carbon polish. 

Monitoring 

Monitoring would include periodic collection of groundwater samples from five existing well 
locations.  Monitoring would allow assessment of the remediation effectiveness and document 
changes in COC concentrations in and around the source area.  Monitoring would also include 
collection of remediation system operational data as part of ongoing operation and maintenance 
procedures. 
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Construction 

Tasks necessary to implement Alternative 3 include the following components: 

 Mobilization 

 Contractor design and work plans 

 Specialty subcontractors (surveyor and utility locates) 

 Removal of eight fir trees and regrading the hill 

 Decommissioning of four existing wells (MW-1, MW-9, MW-10, and SW-5) 
located in the heating zone 

 Creating a new retaining wall 10 feet to the southeast to facilitate ISTD well 
installation 

 ISTD heater point installation (16) 

 DPE well installation (seven) 

 Temperature point installation (six) 

 Analytical testing of soil during drilling 

 Installation of trench for electrical and process pipe installations 

 Header pipe material and installation 

 ISTD- and DPE-specific equipment 

 Installation of temporary transformer and connection to the substation 

 Aboveground treatment compound 

 Air stripper for combined pump effluent 

 Vapor-phase treatment oxidizer 

 Vapor-phase GAC vessels 

 Construction of treated effluent water discharge structure 

 System startup testing and monitoring 

 Ongoing system operation 
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 System installation reporting 

 Sampling of monitoring wells during startup 

 IDW management and disposal 

 Collection of confirmational soil samples at the end of treatment 

 Well decommissioning (ISTD wells and temporary monitoring points) 

 Well decommissioning (DPE wells) 

 Well decommissioning (monitoring wells) 

 General site restoration work 

 Demobilization 

 Contractor reporting and closeout submittals (e.g., as-built drawings)   

Contamination Removal Summary 

This alternative is estimated to recover approximately 88 percent of the contaminants from soil.  
ISTD is very effective at removing the light and heavy-end COCs, but would be limited by 
access restrictions beneath existing site structures.  It is assumed that 100 percent of the soil in 
accessible areas will be treated to below PCLs, but that only approximately 80 percent of the soil 
below structures will.  Under this alternative, the estimated quantity of contaminated media and 
contaminants listed below would be remediated from the site: 

 1,250 cubic yards (93 percent) of soil containing COCs exceeding the cleanup 
levels  

 26,000 pounds (88 percent) of  TPH from soil  

After treatment, approximately 150 cubic yards of soil exceeding cleanup levels could remain in 
place under the existing structures. 

11.5.4 Alternative 4 – Hot Spot Excavation and Dual-Phase Extraction 

Alternative 4 includes the following elements: 

 Hot spot removal by excavation of all accessible soil exceeding cleanup levels 
down to 20 feet bgs 

 Capture of contaminated water and vapors (SVE) from the inaccessible areas of 
the site using DPE 

 Ex situ treatment of water  collected by DPE wells using an air stripper 



 

92 
 

 Ex situ treatment of vapors collected by DPE wells using oxidizer, if necessary, 
and carbon 

 Discharge of treated water from the DPE system air stripper to the facility 
stormwater system pursuant to the facility NPDES permit 

 Natural attenuation 

 Monitoring 

 Institutional controls 

General Alternative Description 

This alternative removes the majority of source area soil by excavation and treats the remaining 
soil and perched groundwater by in situ treatment using DPE.  Excavation would be completed 
to 20 feet bgs outside the limits of the piping manifold concrete secondary containment pad 
through a temporary slurry backfill.  The slurry would be used to support the excavation 
sidewalls and adjacent structures instead of conventional shoring.  This innovative method would 
increase the amount of material that can be removed at a decreased cost.  It may also be 
necessary to temporarily remove or support the southeast support column during the work.  
Contaminated soil beneath the piping manifold shelter and the pump station building (currently 
inaccessible), soil below 20 feet bgs, and perched groundwater would be treated using DPE 
technology.  This strategy allows for continued site operation throughout the treatment period 
and reduces the DPE treatment time, because nearly 90 percent of the contaminant mass near the 
former oily water sump is removed by excavation. 

The DPE system used to treat the inaccessible soil and perched water combines SVE technology 
with simultaneous removal of water from extraction wells.  DPE wells (Figure 51) focused on 
the inaccessible portions of the treatment area would be connected to extraction equipment to 
volatilize and remove contaminants from the subsurface.  Vapors extracted would be treated on 
the surface prior to being discharged to the atmosphere.  Extracted groundwater would be treated 
using an air stripper prior to discharge to surface water. 

The DPE system would be expected to meet cleanup levels in approximately 2 to 3 years.  It is 
also assumed that a period of 1 to 2 years of compliance monitoring would occur following 
implementation.  This alternative includes in situ treatment of inaccessible soil below the hot 
spot excavation and under the piping manifold shelter and pump station building (Figures 52 
and 53) with DPE wells to maximize contaminant removal without destruction of site structures.  
Access limitations would prevent ideal placement of DPE wells under the structures and cause 
difficulty collecting confirmation samples to verify that all soil exceeding PCLs has been treated.  
These areas will be relatively small, but institutional controls could be placed on the inaccessible 
locations to prevent unrestricted future use of these areas until they are confirmed to be below 
PCLs by additional confirmation sampling when the areas are accessible. 



 

93 
 

Hot Spot Excavation 

Excavation would be used to remove the majority of contaminated soil exceeding cleanup levels 
adjacent to the former oily water sump.  To facilitate the work it would be necessary to abandon 
five existing monitoring wells (MW-1, MW-9, MW-10, SW-4, and SW-5) and move the existing 
retaining wall approximately 15 feet to the southeast.  This would be completed by removing 
eight fir trees and reshaping the hillside.  The soil on the hill is below cleanup levels so excess 
soil could be removed and transported to another portion of the site if needed.  Once the retaining 
wall move is completed, the existing column supporting the equipment crane would be 
temporarily removed or supported.  Excavation activities would be completed through slurry, 
which is mixed specifically to support the excavation without traditional shoring.  The slurry 
would allow the removal of contaminated soil and sampling of the excavation limits through the 
slurry.  Once the maximum limits of excavation are achieved, the slurry would be amended with 
additional materials and hardened in place.  The mix would be designed to be structurally sound, 
but allow future excavation and or drilling to occur. 

Soil and Perched Groundwater Treatment 

DPE wells and extraction equipment would be used to volatilize and remove contaminants from 
the inaccessible portions of the subsurface.  Pilot test data indicate that DPE was effective at 
removing fluids (both liquids and vapor) from the subsurface at the site.  This alternative 
assumes a total of eight DPE wells with a spacing of 20 to 25 feet would be installed in 
inaccessible portions of the source area.  Two of the eight DPE wells would be located near the 
former pump station location, but connected to the same system header pipe and equipment.  
Four DPE wells would be installed through the hot spot excavation to treat soil below the 
excavation limits.  Six of the eight DPE wells would be drilled at a 30-degree angle to maximize 
access to contaminated soils under existing structures.  To further encourage air flow across 
contaminated soil under existing structures, passive vent wells would be installed. 

The DPE wells will be completed to a depth of approximately 25 feet bgs below the piping 
manifold shelter to 15 feet bgs below the pump station and screened between 20 and 25 feet bgs 
where the hot spot excavation occurred.  Vacuum piping would consist of one main header pipe 
and nine laterals, which would all be installed underground between the treatment enclosure and 
the DPE wells.  Extracted water and vapors would flow to a treatment building for processing.  A 
tray-style air stripper unit would be used to strip off COCs from water. 

Monitoring 

Monitoring would include periodic collection of groundwater samples from five existing 
monitoring well locations.  Monitoring would allow assessment of the remediation effectiveness 
and changes in COC concentrations throughout the source area.  Monitoring would also include 
collection of remediation system operational data as part of ongoing operation and maintenance 
procedures. 

Construction 

Tasks necessary to implement Alternative 4 include the following components: 
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 Mobilization 

 Contractor design and work plans 

 Specialty subcontractors (surveyor and utility locates) 

 Abandonment of five existing wells MW-1, MW-9, MW-10, SW-4 and SW-5 

 Removal of eight fir trees and regrading of the hill 

 Creation of a new retaining wall 15 feet to the southeast to facilitate hot spot 
excavation activities 

 Protection and temporarily rerouting of the existing storm sewer and fire water 
lines 

 Temporary support of southeast column of the piping manifold shelter 

 Hot spot excavation through slurry to 20 feet bgs 

 Transporting and disposing of excavated soil off site that exceeds cleanup levels 

 Analytical testing of soil from excavation limits 

 DPE well installation (2 to 15 and 6 to 25 feet deep, four drilled at angle) 

 DPE wellhead equipment and connection 

 Passive vent well installation (three drilled at angle) 

 Analytical testing of soil during drilling 

 Trench for process pipe and backfill 

 Header pipe material and installation 

 DPE-specific equipment 

 Aboveground treatment equipment portable storage container 

 Air stripper for combined pump effluent 

 Vapor-phase GAC vessels 

 Construction of treated effluent water discharge structure 

 DPE system startup testing and monitoring 
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 System installation reporting 

 Sampling of DPE and monitoring wells during startup 

 IDW management and disposal 

 Collection of confirmational soil samples at the end of treatment 

 Well decommissioning (DPE wells) 

 Well decommissioning (monitoring wells) 

 General site restoration work 

 Demobilization 

 Contractor reporting and closeout submittals (e.g., as-built drawings) 

Contamination Removal Summary 

This alternative is estimated to recover approximately 90 percent of the contaminants from soil.  
The hot spot excavation removes the majority of COCs, but DPE effectiveness is limited by 
access restrictions beneath existing site structures and low removal rates for heavy-end COCs.  It 
is assumed that 100 percent of the soil in accessible areas will be treated to below PCLs, but only 
approximately 75 percent of the inaccessible will be treated.  In this alternative, part of the piping 
shelter structure is temporarily supported for excavation access so the inaccessible portion of the 
site is decreased.  Under this alternative, the estimated quantity of contaminated media and 
contaminants listed below would be remediated from the site: 

 1,250 cubic yards (93 percent) of soil containing COCs exceeding the cleanup 
levels  

 26,500 pounds (90 percent) of TPH from soil  

After treatment, approximately 100 cubic yards of soil exceeding cleanup levels could remain in 
place under the existing structures. 

11.5.5 Alternative 5 – Soil Vapor Extraction  

Alternative 5 consists of the following elements: 

 Capture of contaminated water from the site using SVE 
 Ex situ treatment of vapors collected by SVE wells using carbon 
 Natural attenuation 
 Monitoring 
 Institutional controls 
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General Alternative Description 

This alternative for source area soil consists of in situ soil treatment by SVE throughout the soil 
where TPH concentrations exceed PCLs (including beneath the piping manifold shelter and the 
pump building).  This alternative allows for continued site operation throughout treatment.  SVE 
technology removes vapors from vadose zone soils using extraction wells.  Multiple SVE wells 
(Figure 54) and extraction equipment would volatilize and remove contaminants from the 
subsurface, and vapors would be treated on the surface prior to being discharged to the 
atmosphere.  Groundwater is not directly treated with SVE.  Therefore, during the wet season, 
the portion of the well submerged would not be treated.  However, during the dry season, the full 
well-screen interval would be treated.  It is assumed that once the soil concentrations decrease to 
below cleanup levels combined with reduced surface water infiltration, groundwater will also 
meet cleanup levels.  SVE technology uses low to medium vacuum applied to wells that are 
screened across the contaminated zone and relatively simple blowers to extract vapors. 

The SVE system would be expected to meet cleanup levels in approximately 12 years.  It is also 
assumed that a period of 1 to 2 years of compliance monitoring would occur following 
implementation.  This alternative includes in situ treatment of inaccessible soil under the piping 
manifold shelter and the pump station building with SVE wells to maximize contaminant 
removal without destruction of site structures.  Access limitations will prevent ideal placement of 
SVE wells and cause difficulty collecting confirmational sampling to verify all soil exceeding 
PCLs has been treated.  These areas will be relatively small, but institutional controls could be 
placed on the inaccessible locations to prevent unrestricted future use of these areas until they are 
confirmed to be below PCLs by additional confirmational sampling when the areas are 
accessible. 

Soil Treatment 

SVE wells and extraction equipment would volatilize and remove contaminants from the 
subsurface.  This alternative assumes a total of 14 SVE wells with a spacing of 15 feet would be 
used in the source area.  Two existing monitoring wells (MW-9 and MW-10) would be 
connected to the SVE system and 12 new wells installed.  Three of the 14 SVE wells would be 
located near the former pump station location, but connected to the same system header pipe and 
equipment.  Some of the SVE wells would be positioned to access contaminated soils under 
existing structures.  Each SVE well will be completed to a depth of approximately 25 feet near 
the oily water sump and approximately 15 feet near the former pump station.  A tight well 
spacing would be used to maximize the volume of COCs captured in the shortest time frame.  
Vacuum piping would consist of one main header pipe and 14 laterals, which would all be 
installed underground between the treatment enclosure and the SVE wells.  Extracted vapors 
would flow through treatment equipment for processing. 

Monitoring 

Monitoring would include periodic collection of groundwater samples from 8 locations (five 
existing monitoring wells and three new monitoring wells).  Monitoring would allow assessment 
of the remediation effectiveness and changes in COC concentrations throughout the source area.  
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Monitoring would also include collection of remediation system operational data as part of 
ongoing operation and maintenance procedures. 

Construction 

Tasks necessary to implement Alternative 5 include the following components: 

 Mobilization 

 Contractor design and work plans 

 Specialty subcontractors (surveyor and utility locates) 

 Removal of five fir trees and regrading of the hill 

 Creating a temporary earthen platform for drilling above the existing retaining 
wall  

 
 Monitoring well installation (three) 

 SVE well installation (3 to 15 and 9 to 25 feet deep) 

 Connecting existing wells MW-9 and MW-10 to SVE system 

 SVE wellhead equipment and connection 

 Analytical testing of soil during drilling 

 Installation of trench for process pipe and backfill 

 Header pipe material and installation 

 SVE-specific equipment 

 Aboveground treatment pad and enclosure 

 Vapor phase GAC vessels 

 SVE system startup testing and monitoring 

 System installation reporting 

 Sampling of SVE and monitoring wells during startup 

 IDW management and disposal 

 Collection of confirmational soil samples at the end of treatment 

 Well decommissioning (SVE wells) 
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 Well decommissioning (monitoring wells) 

 General site restoration work 

 Demobilization 

 Contractor reporting and closeout submittals (e.g., as-built drawings) 

Contamination Removal Summary 

This alternative is estimated to recover approximately 50 percent of the contaminants from soil.  
SVE is limited by access restrictions beneath existing site structures and low removal rates for 
heavy-end COCs.  It is assumed that nearly 100 percent of the soil in accessible areas can be 
treated to below PCLs, but that only approximately two-thirds of the soil below structures will.  
Under this alternative, the estimated quantity of contaminated media and contaminants listed 
below would be remediated from the site: 

 1,150 cubic yards (85 percent) of soil containing COCs exceeding the cleanup 
levels 

 15,000 pounds (50 percent) of TPH from soil 

After treatment, approximately 200 cubic yards of soil exceeding cleanup levels could remain in 
place under the existing structures. 

11.5.6 Alternative 6 – Capping, Institutional Controls, and Monitored Natural Attenuation 

Alternative 6 consists of the following elements: 

 Capping (described in Section 11.4 as a surface water infiltration control under 
common elements) 

 Institutional controls 
 Natural attenuation 
 Monitoring 

General Alternative Description 

This alternative includes monitoring natural attenuation of COCs in groundwater until cleanup 
levels are achieved (Figure 55).  Alternative 6 assumes that soil exceeding cleanup levels in the 
source area remains in place, but is effectively isolated from continued infiltration of surface 
water by capping and other surface water controls described in the common elements section 
(Section 11.4).  Site conditions appear to be favorable for unenhanced natural biodegradation as 
long as the volume of perched water decreases over time and future surface water is prevented 
from mixing with contaminated soil.  This will allow groundwater that currently exceeds cleanup 
levels to be treated through natural processes, if given enough time.  Biodegradation is a 
treatment process that detoxifies COCs through biological processes that chemically alter the 
COCs to less toxic or nontoxic chemicals.  Detoxification of COCs is considered by Ecology to 
achieve the second highest relative degree of long-term effectiveness (WAC 173-340-
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360[3][f][iv]), compared to other treatment technologies.  Monitored natural attenuation would 
be expected to meet groundwater cleanup levels in approximately 25 years.  Soil concentrations 
are anticipated to decrease over time as well, but would likely remain above cleanup levels for 
more than 30 years. 

Monitoring 

Monitoring would include periodic collection of groundwater samples from 12 locations (7 
existing and 5 new monitoring wells).  Monitoring would allow assessment of the remediation 
effectiveness and changes in COC concentrations in the source area and would confirm that no 
downgradient migration of COCs is occurring. 

Construction 

Tasks necessary to implement Alternative 6 include the following components: 

 Mobilization 
 Contractor design and work plans 
 Specialty subcontractors (surveyor and utility locates) 
 Monitoring well installation (five) 
 Analytical testing of soil during drilling 
 Well development 
 IDW management and disposal 
 Demobilization 
 Contractor reporting and closeout submittals (e.g., as-built drawings) 

Contamination Removal Summary 

Under this alternative, the volume of perched groundwater would be substantially reduced, and 
concentrations of COCs in groundwater would ultimately be decreased to below the cleanup 
levels.  However, the monitored natural attenuation treatment processes operate relatively 
slowly, and achievement of cleanup levels is expected to have a long restoration time frame.  In 
general, soil concentrations would remain above cleanup levels in the source area, but 
institutional controls and capping would eliminate exposure pathways.  The potential migration 
of COCs from the source area would be prevented by blocking the infiltration of surface water 
through contaminated soil.  Under this alternative, soil exceeding cleanup levels would remain in 
the treatment area, but it would be capped at the surface.  However, a modest 10 percent decrease 
in the mass of contaminants in soil is estimated from natural biodegradation, so approximately 
2,950 pounds TPH would be removed. 

12.0  ANALYSIS OF CLEANUP ALTERNATIVES 

This section evaluates each of the cleanup alternatives developed in Section 11 individually, 
using the criteria established by MTCA.  WAC 173-340-360 requires first that all alternatives 
evaluated meet the following four threshold requirements: 
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1. Protect human health and the environment. 
2. Comply with cleanup standards (WAC 173-340-700 through 760). 
3. Comply with applicable local, state, and federal laws (WAC 173-340-710). 
4. Provide for compliance monitoring (WAC 173-340-410 and 720 through 760). 

MTCA then requires that cleanup action alternatives that fulfill the threshold requirements also 
be evaluated against the following “other requirements” (WAC 173-340-360[2][b]): 

5. Use permanent solutions to the maximum extent practicable by evaluating specific 
elements described in WAC 173-340-360(3). 

6. Provide for a reasonable restoration time frame (WAC 173-340-360[4]). 

7. Consider public concerns (WAC 173-340-600). 

Alternatives are individually evaluated against criteria numbers 1 through 4 and 6 in this section.  
Section 13 compares the alternatives to one another by assessing their relative degrees of 
permanence (criterion 5 above) and presents the preferred cleanup action. 

Criterion 7, public concerns, can only be fully evaluated in the future CAP after public comment 
on this RI/FS has been received.  To the extent possible, potential public concerns regarding each 
alternative are discussed in this section.  This section also presents the estimated costs to 
implement each alternative.  Details of the evaluation criteria and the alternatives evaluation 
follow. 

12.1 EVALUATION CRITERIA 

Cleanup actions selected under MTCA must meet requirements that address multiple factors, in 
addition to the overarching goal of protecting human health and the environment.  These 
requirements include threshold requirements and “other requirements” per WAC 73-340-
360(2)(a) and (b).  Minimum requirements of WAC 173-340-360(2)(c) through (h) were 
considered in developing the alternatives.  The remedial alternatives are evaluated against these 
requirements in Sections 12.2 and 12.3, and a comparative analysis is provided in Section 13.  A 
description of the evaluation criteria that all alternatives are designed to meet are presented 
below. 

12.1.1 Threshold Requirements 

The four threshold requirements for cleanup actions from WAC 173-340-360(2) are summarized 
in this section. 

Requirements 1 and 2:  Protect Human Health and the Environment and Comply With 
Cleanup Standards 

All of the alternatives presented protect human health and the environment by meeting cleanup 
standards throughout the site.  Where media exceeds PCLs, protection is achieved through 
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containment (protective asphalt or concrete cap), institutional controls, and a long-term 
maintenance and monitoring program. 

Requirement 3:  Comply With Applicable State and Federal Laws 

Compliance with applicable state and federal laws is ensured, in part, through selection of the 
numeric cleanup levels (Section 3) that protect groundwater, sediment, and soil quality.  In 
addition to the cleanup levels, compliance must also be ensured in the manner by which 
prospective remedial alternatives are implemented.  As described in Sections 3.3 and 10, there 
are numerous laws and associated regulations that influence how any particular remedial action 
is implemented.  Permitting by federal agencies, substantive standards promulgated by state and 
local agencies, best management practices, workplace safety, and off-site waste disposal 
practices are just a few of the aspects that must be formally addressed in the design and 
implementation phases of a cleanup action to ensure compliance with applicable laws.  None of 
the alternatives possess features that cannot be designed and implemented in full compliance 
with these laws. 

Requirements 4:  Provide for Compliance Monitoring 

Compliance monitoring refers to the collection, analysis, and reporting of environmental data to 
determine the short- and long-term effectiveness of the cleanup action and whether protection is 
being achieved in accordance with the cleanup objectives.  Compliance monitoring plans are 
developed in conjunction with the CAP and typically involve standard field techniques and 
laboratory analytical methods.  All of the remedial alternatives presented in Section 11 include 
comprehensive compliance monitoring plans that fulfill the requirements of WAC 173-340-410. 

12.1.2 Other Requirements 

The three “other” requirements for cleanup actions from WAC 173-340-360(2)(b) are 
summarized in this section. 

Requirement 5:  Use Permanent Solutions to the Maximum Extent Practicable 

MTCA specifies that, when selecting a cleanup action, preference shall be given to actions that 
are “permanent to the maximum extent practicable.”  Multiple approaches to cleanup are 
possible for this site.  Selecting one that is permanent to the maximum extent practicable requires 
weighing the costs and benefits.  MTCA defines this balancing as a “disproportionate cost 
analysis” (WAC 173-340-360[3][e]).  The analysis can be both quantitative (e.g., degree of 
hazardous substance volume or mass reduction and costs) and qualitative (e.g., overall 
protectiveness, implementability, and consideration of public concerns).  Section 13 presents a 
disproportionate cost analysis for the remedial alternatives presented in this FS.  The alternatives 
span a broad range of costs, and have widely varying mass reductions at the site.  However, the 
alternatives frequently only offer a minor difference in degrees of protection and permanence. 

One important measure of permanence is the degree to which an alternative reduces the mass or 
toxicity of contamination present.  All of the alternatives (except Alternative 6) remove or treat 
the majority of soil to below PCLs, and there are only minor differences in this regard.  
However, the quantity of contaminant mass (TPH) removed in pounds from the site is more wide 
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spread for each alternative and, therefore, is a more useful measure of permanence with which to 
differentiate the alternatives.  Figure 56 graphically presents the estimated mass removal for 
each alternative together with the corresponding restoration time. 

Costs were estimated for each alternative to evaluate if they are cost effective and how the 
alternatives compare to each other in the disproportionate cost analysis.  Total capital cost, total 
monitoring O&M cost, total project cost, present worth cost, and total escalated cost are 
presented for each alternative in Table 29.  Total project cost is the straight addition of the 
capital cost and the total O&M cost for the assumed duration of treatment, monitoring, and 
maintenance.  The present worth cost is comprised of estimated capital cost and the net present 
value of monitoring and O&M costs, including environmental monitoring costs where 
appropriate. 

Present worth analysis evaluates expenditures that occur over different time periods by 
discounting all future costs to a common base year.  Present worth costs represent the amount of 
money that, if invested in the base year (i.e., 2013) and dispersed as needed, would cover all 
anticipated costs associated with the alternative.  A discount rate of 2 percent was used, which 
assumes an interest rate of 5 percent minus the inflation rate of 3 percent.  Escalation analysis 
assumes that the total cost would not be invested at the beginning of the project.  The project 
would be funded as time goes by when needed and the estimated annual cost would rise because 
of inflation.  An assumed inflation rate of 3 percent was used to calculate escalated costs for this 
evaluation.  Escalated costs are likely the best way to compare alternatives for this project, 
because Trans Mountain typically funds projects on an annual basis. 

The cost estimates presented in this evaluation are considered order-of-magnitude; i.e., the 
estimated costs are expected to be within −30 to +50 percent of the actual costs of the completed 
project.  Capital costs are based on 2013 dollars.  The validity of these costs is subject to the 
assumptions used in the development of these alternatives.  Contingencies, which include 
unlisted costs, are based on engineering judgment and experience.  Because of the accuracy level 
intended, the primary use of these estimates is to allow comparison between alternatives during 
the selection process, not for establishing project budgets. 

Requirement 6:  Provide for a Reasonable Restoration Time Frame 

A reasonable restoration time frame is another requirement for evaluating alternatives.  MTCA 
places a preference on those alternatives that, while equivalent in other respects (e.g., 
permanence, implementation risks to the community and environment, and costs), can be 
implemented in a shorter period of time.  Thus, while all of the alternatives meet remedial action 
objectives, they vary in the time required to do so. 

Requirement 7:  Consider Public Concerns 

Public concerns are considered by Ecology in the selection of cleanup actions and are formally 
obtained during required public notice and participation periods per WAC 173-340-600.  The 
actual concerns of the public will not be known until the public review is completed.  However, 
issues of particular interest and concern to the community of Bellingham likely include the 
prospects for significant disruptions and disturbances (e.g., noise, traffic, and temporary 
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relocation of residents and buildings) that could result from a cleanup action.  In addition, 
communities typically express concerns over the effectiveness of cleanup actions, protection of 
the environment, protection of public health, and local property values.  While some of the likely 
socioeconomic concerns of the community are not directly addressed through MTCA, the 
alternatives presented in this RI/FS span a range of actions that attempt to balance the likely 
concerns with other MTCA factors, such as permanence, effectiveness, restoration time frame, 
and avoiding or mitigating adverse impacts on the community and natural environment. 

12.2 EVALUATION OF CLEANUP FOR ISOLATED AREAS AND COMMON 
ELEMENTS 

Summary Description 

As indicated in Section 11.4, the removal of benzene-contaminated soil in Study Unit 1 and 
TPH-contaminated soil at the spill containment dam in Study Unit 3 to below MTCA Method A 
cleanup levels was completed in December 2013.  Cleanup of the remaining isolated areas 
include institutional controls on inaccessible soil in Study Unit 2, and the excavation of all site 
soil that exceeds PCLs in Study Unit 3 in the vicinity of boring SU3-B7.  Institutional controls 
would be placed on the inaccessible soil located under Tank No. 180, which would be excavated 
in the future following tank removal.  The cleanup action for the former oily water sump 
treatment area includes several common elements that apply to each alternative, as follows: 

 Abandonment of five existing groundwater monitoring wells (MW-3, MW-8, 
MW-12, MW-13, and MW-14) that are always dry 

 Expansion of the existing storm drain system to include four new catch basins 

 Installation of a new asphalt cap over existing gravel surrounding the piping 
manifold shelter 

 Installation of a new surface ditch and/or French drain to divert surface water 
flow from the hill to the existing storm drain system 

 Except for Alternatives 5 and 6, moving the retaining wall 10 to 15 feet southeast 
to allow installation of remediation equipment 

 Except for Alternative 6, removal of trees on the hill and regrading the slope 

The cleanup of the isolated areas and the implementation of common elements to all alternatives 
are estimated to take 1 year to complete and would cost approximately $200,000.  These costs 
are added to the total cost of each alternative described in Section 12.3. 

Evaluation 

The removal of soil from isolated areas using excavation meets the threshold requirements of 
WAC 173-340-360.  These actions protect human health and the environment by excavation and 
off-site disposal of accessible soil containing COCs at concentrations exceeding the PCLs.  
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Inaccessible soil under Tank No. 180 will remain in place until the tank is removed (not 
anticipated in the short term) and a restrictive environmental covenant on the property used to 
protect human health and the environment from the residual COC concentrations in the soil that 
remains.  The presence of Tank No. 180 overlying COCs in soil will act as a barrier to prevent 
contact and prevent water infiltration that could mobilize COCs from this soil to groundwater.  
Common elements for the former oily water sump treatment area alternatives are evaluated 
together with individual alternative components in Section 12.3. 

Removal of COCs in soil by excavation from the isolated areas would comply with the PCLs by 
removing or containing soil throughout the site exhibiting COC concentrations exceeding MTCA 
Method B cleanup levels.  These common elements to all alternatives would comply with state 
and federal laws by identifying ARARs as part of the action and complying with those ARARs 
for excavation, disposal, and site restoration.  The removal work provides for compliance 
monitoring by including post-excavation sampling to document that COC concentrations in soil 
following removal meet PCLs.  This action provides for a reasonable restoration time frame by 
removing or containing soil exceeding MTCA Method B cleanup levels within approximately 
2 years of approval of the CAP.  This restoration time frame is based on best engineering 
judgment, comparing the proposed action to similar actions, and considering the likely lead times 
for design, permitting, coordination with Trans Mountain operations, excavation, and site 
restoration. 

12.3 EVALUATION OF INDIVIDUAL CLEAN UP ALTERNATIVES FOR FORMER 
OILY WATER SUMP TREATMENT AREA 

Each alternative evaluated below uses a different method to clean up the former oily water sump 
treatment area.  Although some alternatives (Alternatives 2, 3, and 4) will actively remove 
groundwater from the subsurface in conjunction with the cleanup effort, the soil is the main 
target for cleanup, because the volume and mass of COCs in groundwater is insignificant 
compared to those in soil.  The evaluation of the shallow perched groundwater cleanup 
component of each alternative assumes that the soil cleanup approach will be implemented 
together with new asphalt surface capping and surface water controls, which will combine to 
reduce groundwater concentrations to below PCLs.  This analysis assumes that any alternative 
selected will meet Ecology’s expectation that a reasonable effort will be made to treat liquid 
wastes or media with high concentrations of hazardous substances (WAC 173-340-
360[c][ii][A]).  All of the evaluated alternatives are considered permanent in regards to 
groundwater, because the residual source in soil would be eliminated or contained, and the 
volume of shallow groundwater present will be reduced by capping and surface water controls. 

No alternative for the former oily water sump treatment area includes active hydraulic control or 
primary treatment of groundwater containing COCs.  For this report, primary treatment is 
defined as using remediation technology for the sole purpose of removing COCs from a specific 
media.  The cleanup of groundwater at this site is dependent on elimination of the residual COC 
source in soil, which is expected to prevent the future dissolution of COCs into groundwater.  In 
addition, a new asphalt surface cap and other surface water controls common to all alternatives 
will reduce the amount of infiltration of surface water, thereby decreasing the volume of water in 
the perched zone and the ability to desorb COCs from the soils to water.  The empirical evidence 
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from the site indicates that COC migration in groundwater at unacceptable concentrations is very 
unlikely.  COCs have not migrated beyond the property boundaries, and concentrations of COCs 
in groundwater are expected to decrease following soil excavation and/or with in situ operation 
of a treatment system.  These conditions combined with natural attenuation indicate that 
groundwater will meet PCLs under any alternative selected.  To verify this conclusion, 
monitoring of select groundwater monitoring wells is included in all alternatives. 

12.3.1 Alternative 1 (Baseline Alternative) – Comprehensive Excavation 

Summary Description 

Alternative 1 would involve the excavation of all site soil that exceeds PCLs in phases (including 
inaccessible areas).  The first phase would include installation of two sections of shoring near the 
piping manifold shelter to maximize excavation of contaminated soil and minimize removal of 
clean soil along the hillside.  The shoring would protect the piping manifold shelter from damage 
and remain in place permanently.  Existing site monitoring wells within the excavation limits 
would be abandoned and the trees on the hillside removed to allow regrading and installation of 
the shoring.  Phase I would take approximately 2 to 3 weeks to complete.  Institutional controls 
would be placed on the inaccessible portions of the site until the second phase of work could be 
completed. 

The second phase of work involves removal of inaccessible soil under the piping manifold 
shelter and the pump station building.  These activities would include demolition of part of the 
piping manifold shelter and the pump station building to remove soil that is currently 
inaccessible.  The soil removal under these existing structures would be opportunistically timed 
to coincide with pipeline downtime or a change of operation that would minimize impact to 
Trans Mountain and their customers.  However, it is unlikely that sufficient downtime would be 
available to allow completion of all the necessary work.  To excavate the inaccessible soil, 
pipeline equipment would need to be temporarily removed, as well as the structures and the 
concrete floor/secondary containment.  The soil would then be removed and all removed 
components replaced.  Shoring left in place during the first phase near the former oily water 
sump will prevent excavation of previously cleaned areas.  Phase II of the work would take a 
minimum of 3 weeks to complete and likely more than a month.  Conceptually, Phase II work is 
assumed to occur within 5 years of Phase I, however the cost estimate does not account for the 
time element of Phase II.  This alternative has a quick restoration time frame, assuming the work 
could be realistically performed given the limitations of 24/7 operation of the facility, and would 
cost approximately $6.2 million.  If the work cannot be completed within normally scheduled 
station downtime, the economic losses to the region are estimated to exceed $3 million per day. 

Evaluation 

The baseline alternative for soil meets the threshold requirements of WAC 173-340-360.  This 
alternative protects human health and the environment by excavating and disposing off site all 
soil with COCs at concentrations exceeding PCLs.  This alternative would comply with the 
anticipated final cleanup standards by eliminating all soil sources throughout the former oily 
water sump treatment area by eliminating COC concentrations exceeding MTCA Method B 
cleanup levels.  This alternative would rely on temporary institutional controls as part of the 
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action only until inaccessible soils are removed.  The baseline alternative for soil would comply 
with state and federal laws by identifying ARARs as part of the action and complying with those 
ARARs for excavation, disposal, and site restoration.  This alternative provides for compliance 
monitoring by including sampling from the final excavation limits to demonstrate that soil 
remaining on site following implementation of the action meets the cleanup standards.  The 
baseline alternative provides for a reasonable restoration time frame by eliminating all soil 
sources containing COC concentrations exceeding MTCA Method B cleanup levels within 
approximately 2 years of approval of the CAP.  This restoration time frame considers the likely 
lead times for design, permitting, coordination of the work with Trans Mountain operations, 
demolition and excavation, and site restoration. 

12.3.2 Alternative 2 – Dual-Phase Extraction 

Summary Description 

Alternative 2 would involve the installation of 10 new DPE wells to extract both soil vapor and 
perched groundwater throughout the zone where soil exceeds PCLs (including beneath the piping 
manifold shelter and the pump station building).  Angle drilling would be used at five locations 
to maximize coverage below existing site structures.  A combination of aboveground and 
belowground piping would be used to connect the wells to a portable storage container 
containing the DPE equipment.  Two existing monitoring wells (MW-9 and MW-10) would also 
be connected to the DPE system.  To simplify installation of DPE wells and completion of the 
surface water control ditch, the existing retaining wall would be moved approximately 10 feet to 
the southeast.  To accomplish this, it will be necessary to remove eight trees and regrade the 
hillside.  Institutional controls would be placed on the inaccessible portions of the site, because 
in situ treatment of these areas may not achieve complete cleanup and cannot be verified until the 
structures are removed.  As is typical for DPE systems, concentrations of extracted COCs would 
be expected to decrease asymptotically over the operational lifetime, and concentrations would 
be substantially lower after the initial months of operation.  The DPE system is assumed to 
operate for 5.5 years to achieve remediation goals, followed by 1 year of compliance monitoring.  
To support compliance monitoring, three new groundwater monitoring wells would be installed.  
This alternative is estimated to cost $3.2 million (present worth $3.1 million) to implement. 

Evaluation 

Alternative 2 meets the threshold requirements of WAC 173-340-360.  This alternative protects 
human health and the environment by pulling COCs from contaminated soil and groundwater 
throughout the site using in situ DPE treatment, capturing and destroying the COCs, and capping 
over untreated portions of the site.  Alternative 2 would comply with the PCLs by removing 
COCs throughout the site that exceed MTCA Method B cleanup levels or containing them with a 
surface cap.  This alternative makes use of the restrictive environmental covenant on the property 
to protect human health and the environment from the residual COC concentrations in soil that 
may remain beneath the structures.  The presence of existing structures overlying residual COCs 
in soil and the proposed asphalt cap would act to contain this residual source by significantly 
limiting water infiltration that could mobilize COCs from this soil to groundwater.  The 
reduction of water present from capping would reduce source area contributions to the 
groundwater plume, as is also true for all the alternatives.  Further assessment of the feasibility of 
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removing the residual COC concentrations in soil beneath the structures is presented in 
Section 13 of this RI/FS. 

This alternative would comply with state and federal laws by identifying ARARs as part of the 
action and complying with those ARARs for DPE, COC capture and treatment, waste 
disposition, and site restoration.  This alternative provides for compliance monitoring by 
including post-treatment verification soil sampling.  Source area groundwater concentrations 
would be expected to decrease relatively quickly during cleanup activities and continue to 
attenuate naturally.  Groundwater sampling would be conducted for a period of 1 year after DPE 
treatment, or until PCLs are met.  This alternative provides for a reasonable restoration time 
frame by treating soil and groundwater containing COC concentrations exceeding MTCA 
Method B cleanup levels within 6 years of approval of the CAP.  This restoration time frame is 
based on best engineering judgment, comparing the proposed action to similar actions, and 
considering the likely lead times for design, permitting, treatment, and site restoration. 

12.3.3 Alternative 3 – Thermal Remediation 

Summary Description 

Alternative 3 would involve the installation of 12 thermal desorption points to thermally treat the 
ground surface to facilitate extraction of soil and groundwater vapor throughout the zone where 
soil exceeds PCLs (including beneath the piping manifold shelter and the pump station building).  
Existing site monitoring wells within the treatment area would be abandoned, because they are 
not designed to withstand high temperatures.  DPE wells would be used to extract the mobilized 
COC vapors released by the heat, and temperature monitoring points would be installed to 
confirm that desired subsurface temperatures are achieved.  The recovered vapors would be 
treated aboveground prior to being discharged to the atmosphere and surface water, respectively.  
Aboveground and belowground piping and electrical wire would be used to connect the wells 
and heating points to a treatment compound.  If possible, one heating element and two 
temperature monitoring points would be installed in the pump station building with a portable 
hand-movable Geoprobe machine. 

To simplify installation of subsurface equipment and completion of the surface water control 
ditch, the existing retaining wall would be moved approximately 10 feet to the southeast.  To 
accomplish this it would be necessary to remove eight trees and regrade the hillside.  Institutional 
controls would be placed on the inaccessible portions of the site, because in situ treatment of 
these areas may not achieve complete cleanup and cannot be verified until the structures are 
removed.  The thermal treatment system is assumed to operate for 9 months to achieve PCLs, 
followed by 1 year of compliance monitoring.  This alternative is estimated to cost $3.1 million 
to implement. 

Evaluation 

Alternative 3 meets the threshold requirements of WAC 173-340-360.  This alternative protects 
human health and the environment by driving COCs from contaminated soil and groundwater 
throughout the site using in situ thermal desorption treatment, capturing and destroying the 
COCs, and capping over untreated portions of the site.  Alternative 3 would comply with the 
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PCLs by removing or containing COCs from soil throughout the site to MTCA Method B 
cleanup levels, or containing them with a surface cap.  This alternative makes use of the 
restrictive environmental covenant on the property to protect human health and the environment 
from the residual COC concentrations in soil that may remain beneath the structures.  The 
presence of existing structures overlying residual COCs in soil and the proposed asphalt cap 
would act to contain this residual source by significantly limiting water infiltration that could 
mobilize COCs from this soil to groundwater.  The reduction of water present from capping 
would further act to limit migration of COCs from soil to groundwater, as is also true for all the 
alternatives.  Further assessment of the feasibility of removing the residual COC concentrations 
in soil beneath the structures is presented in Section 13 of this RI/FS. 

This alternative would comply with state and federal laws by identifying ARARs as part of the 
action and complying with those ARARs for ISTD, COC capture and treatment, waste 
disposition, and site restoration.  This alternative provides for compliance monitoring by 
including post-treatment verification soil sampling.  Source area groundwater concentrations 
would be expected to decrease quickly during treatment activities and a sufficient period of 
natural attenuation.  Groundwater sampling would be conducted for a period of 1 year following 
ISTD treatment, or until PCLs are met.  This alternative provides for a reasonable restoration 
time frame by treating soil containing COC concentrations exceeding MTCA Method B cleanup 
levels within approximately 2 years of approval of the CAP.  This restoration time frame is based 
on best engineering judgment, comparing the proposed action to similar actions at other sites, 
and considering the likely lead times for design, permitting, coordination with Trans Mountain 
operations, installation of ISTD heating points and treatment system, treatment time, and site 
restoration. 

12.3.4 Alternative 4 – Hot Spot Excavation and Dual-Phase Extraction 

Summary Description 

Alternative 4 would involve the excavation of all accessible site soil that exceeds PCLs and use 
of DPE for in situ treatment of inaccessible soil under existing site structures.  Existing site 
monitoring wells within the excavation footprint would be abandoned, and to maximize access to 
contaminated soil, the existing retaining wall would be moved approximately 15 feet to the 
southeast.  To move the retaining wall it would be necessary to remove eight trees and regrade 
the hillside.  An innovative excavation method that involves using a slurry mix would be used to 
maximize the surface area without the use of traditional shoring.  A specialized slurry mix would 
be added to the open excavation to support the sidewalls as soil is being removed.  This method 
allows nearly vertical excavation sidewalls and permits excavation of soils closer to existing site 
structures that exceed PCLs.  The maximum depth achievable with standard equipment would be 
approximately 20 feet bgs using this method.  Therefore, soil remaining in place below 20 feet 
and below existing site structures would be treated using DPE. 

The in situ portion of Alternative 4 would involve the installation of eight new DPE wells to 
extract both soil vapor and perched groundwater where soil could not be excavated.  Soil 
exceeding PCLs below the piping manifold shelter, the pump station building, and 20 feet bgs 
would be targeted by DPE.  Angle drilling would be used at four locations to maximize coverage 
below existing site structures.  A combination of aboveground and belowground piping would be 



 

109 
 

used to connect the wells to a portable storage container containing the DPE equipment.  
Institutional controls would be placed on the inaccessible portions of the site, because in situ 
treatment of these areas may not achieve complete cleanup and cannot be verified until the 
structures are removed.  The DPE system is assumed to operate for 2.5 years to achieve PCLs, 
followed by a minimum of 1 year of compliance monitoring.  This alternative is estimated to cost 
$2.7 million (present worth $2.6 million) to implement. 

Evaluation 

Alternative 4 meets the threshold requirements of WAC 173-340-360.  This alternative protects 
human health and the environment using removal by excavation and off-site soil disposal of soil 
that is accessible from the site containing COCs at concentrations exceeding the PCLs.  
Inaccessible areas will be treated using DPE to reduce soil and groundwater to below PCLs.  
This alternative makes use of the restrictive environmental covenant on the property to protect 
human health and the environment from the residual COC concentrations in soil that may remain 
beneath the structures.  The presence of the structures overlying residual COCs in soil and the 
proposed asphalt cap would act to contain this residual source by significantly limiting water 
infiltration that could mobilize COCs from this soil to groundwater.  The reduction of water 
present in the shallow perched groundwater zone from capping would further act to limit 
migration of COCs from soil to groundwater, as is also true for all the alternatives.  Further 
assessment of the feasibility of removing the residual COC concentrations in soil beneath the 
structures is presented in Section 13 of this RI/FS. 

Alternative 4 would comply with the anticipated final cleanup levels by removing, treating, or 
containing soil throughout the site exhibiting COC concentrations exceeding MTCA Method B 
cleanup levels.  This alternative would comply with state and federal laws by identifying ARARs 
as part of the action and complying with those ARARs for excavation, disposal, site restoration, 
and DPE, including COC capture and treatment, waste disposition, and site restoration.  This 
alternative provides for compliance monitoring by including post-excavation sampling to 
document concentrations in soil remaining in the area of excavation and the collection of 
confirmational samples following DPE treatment to confirm the action meets PCLs.  Source area 
groundwater concentrations would be expected to decrease quickly following soil cleanup and a 
sufficient period of natural attenuation.  Groundwater sampling would be conducted for a period 
of 1 year after DPE treatment ends, or until PCLs are met.  Alternative 4 provides for a 
reasonable restoration time frame by removing or containing soil and groundwater containing 
COC concentrations exceeding MTCA Method B cleanup levels within approximately 3 years of 
approval of the CAP.  This restoration time frame is based on best engineering judgment, 
comparing the proposed action to similar actions, and considering the likely lead times for 
design, permitting, coordination with Trans Mountain operations, excavation, and site 
restoration. 

12.3.5 Alternative 5 – Soil Vapor Extraction 

Summary Description 

Alternative 5 would involve the installation of 12 new SVE wells to extract soil vapor 
throughout the zone where soil exceeds PCLs (including beneath the piping manifold shelter and 
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the pump station building).  A combination of belowground lateral piping and an aboveground 
header pipe would be used to connect the wells to a small enclosure containing the SVE 
equipment.  Two existing monitoring wells (MW-9 and MW-10) would also be connected to the 
SVE system for a total of 14 extraction points.  To accommodate installation of SVE wells above 
the existing retaining wall, five trees would have to be removed and the hillside regraded for drill 
rig access.  Institutional controls would be placed on the inaccessible portions of the site, because 
in situ treatment of these areas may not achieve complete cleanup and cannot be verified until the 
structures are removed.  As is typical for SVE systems, concentrations of extracted COCs would 
be expected to decrease asymptotically over the operational lifetime, and concentrations would 
be substantially lower after the initial months of operation.  The SVE system is assumed to 
operate for 12 years to achieve PCLs, followed by 1 year of compliance monitoring.  To support 
compliance monitoring, three new groundwater monitoring wells would be installed.  This 
alternative is estimated to cost $3.7 million (present worth $3.3 million) to implement. 

Evaluation 

Alternative 5 meets the threshold requirements of WAC 173-340-360.  This alternative protects 
human health and the environment by pulling COCs from contaminated soil throughout the site 
using in situ SVE treatment, capturing and destroying the COCs, and capping over untreated 
portions of the site.  Alternative 5 would comply with the PCLs by removing COCs in soil 
throughout the site that exceed MTCA Method B cleanup levels or containing them with a 
surface cap.  This alternative makes use of the restrictive environmental covenant on the property 
to protect human health and the environment from the residual COC concentrations in soil that 
may remain beneath the structures.  The presence of existing structures overlying residual COCs 
in soil and the proposed asphalt cap would act to contain this residual source by significantly 
limiting water infiltration that could mobilize COCs from this soil to groundwater.  The 
reduction of water present from capping would further act to limit migration of COCs from soil 
to groundwater, as is also true for all the alternatives.  Further assessment of the feasibility of 
removing the residual COC concentrations in soil beneath the structures is presented in Section 
13 of this RI/FS. 

This alternative would comply with state and federal laws by identifying ARARs as part of the 
action and complying with those ARARs for SVE, COC capture and treatment, waste 
disposition, and site restoration.  This alternative provides for compliance monitoring by 
including post-treatment verification soil sampling.  Source area groundwater concentrations 
would be expected to decrease throughout soil cleanup activities and a sufficient period of 
natural attenuation.  Groundwater sampling would be conducted for a period of 1 year after SVE 
treatment ends, or until PCLs are met.  This alternative provides for a reasonable restoration time 
frame by treating soil containing COC concentrations exceeding MTCA Method B cleanup 
levels within approximately 12 years of approval of the CAP.  This restoration time frame is 
based on best engineering judgment, comparing the proposed action to similar actions, and 
considering the likely lead times for design, permitting, treatment, and site restoration. 
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12.3.6 Alternative 6 – Capping, Institutional Controls, and Monitored Natural Attenuation 

Summary Description 

This alternative has no active soil removal or in situ treatment, but would use capping of site soil 
exceeding PCLs and institutional controls to protect human health and the environment.  
Additional surface water controls, as described in the common elements section, are also 
included to reduce the influx of surface water to the shallow perched groundwater zone.  A 
substantial reduction in groundwater volume is anticipated and monitored natural attenuation 
would be used to demonstrate biodegradation of COCs in the remaining groundwater.  This 
alternative would reduce COCs from groundwater within the property limits to below MTCA 
Method B cleanup levels and could potentially eliminate shallow perched groundwater 
altogether, if surface water controls and capping are effective.  To demonstrate that rebound does 
not occur, compliance monitoring is included from select existing and five new monitoring wells 
during the course of monitored natural attenuation and after cleanup levels have been achieved.  
This alternative provides for a reasonable restoration time frame by reducing COC 
concentrations to MTCA Method B cleanup levels within approximately 25 years of approval of 
the CAP.  This restoration time frame is based on best engineering judgment, comparing the 
proposed action to similar actions at other sites, and the expected monitored natural attenuation 
time frame. 

A quantitative assessment of the expected restoration time frame using monitored natural 
attenuation has not been performed.  However, based on data collected from the site, it appears 
that the aquifer conditions are favorable for biodegradation.  Under these conditions, natural 
biodegradation is expected to be a substantial mechanism of natural attenuation at the site, 
especially on the plume boundary, with overall reduction of the plume expected over time.  The 
restoration time frame under this alternative would clearly be longer than under any of the other 
alternatives.  For comparison purposes in this FS, the restoration time frame for Alternative 6 has 
been estimated at 25 years.  To use natural attenuation as part of site cleanup, Ecology has 
additional expectations.  Under WAC 173-340-370(7), Ecology “expects that natural attenuation 
of hazardous substances may be appropriate where”: 

a. Source control (including removal and/or treatment of hazardous substances) 
has been conducted to the maximum extent practicable; 

b. Leaving contaminants on site does not pose an unacceptable threat to human 
health or the environment; 

c. There is evidence that natural biodegradation or chemical degradation is 
occurring and will continue to occur at a reasonable rate at the site; and 

d. Appropriate monitoring requirements are conducted to ensure that the natural 
attenuation process is taking place and that human health and the environment 
are protected. 

These four expectations would be met with Alternative 6.  For expectation “a”, the source would 
be controlled with the presence of existing structures overlying COCs in soil and the proposed 
asphalt cap.  The cap and other surface water controls (e.g., ditch and/or trench drain) would 
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significantly limit water infiltration that could mobilize COCs from soil to groundwater.  Also, 
there are no additional sources of petroleum being released from facility operations.  Expectation 
“b” would be met because there would be no risk to human health or the environment because 
the COCs are all contained within the property limits, and there is no pathway.  The reduction of 
water present from capping would further act to limit migration of COCs from soil to 
groundwater, as is true for all the alternatives.  Source area groundwater concentrations would be 
expected to decrease and a sufficient period of natural attenuation.  The presence of 
hydrocarbon-degrading bacteria in the aquifer at the site has been demonstrated through 
laboratory testing and field measurements of geochemical parameters.  This alternative is 
assumed to include 25 years of monitoring until PCLs are achieved to ensure that human health 
and the environment are protected.  This alternative is estimated to cost $2.2 million (present 
worth $1.8 million) to implement. 

Evaluation 

Alternative 6 meets the threshold requirements of WAC 173-340-360.  This alternative protects 
human health and the environment by capping the untreated portions of the site and 
implementing long-term institutional controls.  Under this alternative, groundwater containing 
COCs at concentrations exceeding Method B cleanup levels during the restoration time frame 
would remain beneath property controlled by Trans Mountain.  The property would be subject to 
a restrictive environmental covenant limiting the land use to industrial and prohibiting the use of 
groundwater.  This prohibition, maintained by a legal restriction on property, would effectively 
prevent exposure to COCs in groundwater.  Groundwater is not a drinking water source, because 
of low yields and the availability of a local municipal water supply.  Monitoring of wells would 
ensure that COCs in groundwater do not migrate beyond the property at concentrations above 
Method B cleanup levels, which are protective of human health and the environment. 

This alternative would comply with state and federal laws by identifying ARARs as part of the 
action and complying with those ARARs for site restoration.  This alternative provides for long-
term compliance monitoring by including regular groundwater monitoring.  It also includes 
monitoring to document ongoing biodegradation and continued protection of human health and 
the environment.  This alternative has a longer restoration time frame than the other alternatives, 
but is still considered to be reasonable with capped soil containing COC concentrations 
exceeding MTCA Method B cleanup levels.  It is estimated that monitoring will need to continue 
for approximately 25 years after implementation.  This restoration time frame is based on best 
engineering judgment, comparing the proposed action to similar actions, and considering the 
likely lead times for design, permitting, treatment, and site restoration. 

13.0  SELECTION OF THE PREFERRED CLEANUP ALTERNATIVE 

The purpose of the feasibility study as stated in WAC 173-340-350 (8)(a) “is to develop and 
evaluate cleanup action alternatives to enable a cleanup action to be selected for the site.”  This 
section of the FS follows the MTCA requirements for selecting cleanup actions.  It summarizes 
how each alternative complies with MTCA’s minimum requirements (WAC 173-340-360[2][a]) 
and illustrates how each remedial alternative is consistent with MTCA’s “other requirements” 
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(WAC 173-340-360[2][b]).  Section 13.5 provides Trans Mountain’s preferred alternative, which 
is a combination of technologies resulting from this evaluation process. 

13.1 THRESHOLD REQUIREMENTS 

All cleanup actions shall fulfill the “threshold requirements” as specified in WAC 173-340-
360(2)(a).  This section describes how all the remedial alternatives presented in the FS meet 
these threshold requirements. 

13.1.1 Protect Human Health and the Environment 

Cleanup levels that protect human health and the environment have been established for this site 
and are provided in Section 3.  Protection can be achieved by excavating all contaminated soil 
and attaining these cleanup levels throughout the site, as described in the baseline alternative 
(Alternative 1) or by using treatment and containment technologies, combined with institutional 
controls to minimize long-term exposure.  The use of containment and institutional controls is 
acceptable under MTCA (WAC 173-340-360[2][e]) as long as the cleanup action meets 
threshold and other requirements, the institutional controls reduce risk, and the cleanup action 
does not “rely primarily on institutional controls where it is technically practicable to implement 
a more permanent cleanup action.”  At a minimum, each alternative will remove soil from the 
isolated areas and cap soil and groundwater in the former oily water sump treatment area. 

13.1.2 Comply With Cleanup Standards 

Cleanup standards consist of both a cleanup level and POC where the cleanup level must be met 
(WAC 173-340-700).  Per the MTCA cleanup regulation, “a cleanup level is the concentration of 
a hazardous substance that is determined to be protective of human health and the environment 
under specified exposure conditions.”  For each alternative presented in this RI/FS, the POCs are 
within the site property limits and used for all media, including groundwater. 

13.1.3 Comply With Applicable Local, State, and Federal Laws 

Several applicable local, state, and federal laws have been incorporated into the cleanup level 
development process included in this RI/FS.  Additional laws may apply to implementation of 
the cleanup action.  For example, Section 404 of the Clean Water Act may require permitting and 
mitigation associated with cleanup actions near the drainage channel south of Tank No. 120 in 
the isolated area soil.  Implementation of any alternative would comply with applicable laws. 

13.1.4 Provide for Compliance Monitoring  

Compliance monitoring is not a cleanup element that is described in detail during the RI/FS 
process.  These provisions are typically developed in the CAP and detailed compliance 
monitoring plans that are prepared during the engineering design of the cleanup action.  
Compliance monitoring plans provide for a monitoring program to ensure that cleanup levels are 
obtained and include provisions for contingent remedies should the initial remedy fail.  All 
phases of compliance monitoring, including protection, performance, and confirmation 
monitoring can be addressed for each of the alternatives presented. 
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13.2 OTHER REQUIREMENTS 

The cleanup actions also shall meet the three “other” requirements for cleanup actions from 
WAC 173-340-360(2)(b). 

13.2.1 Use Permanent Solutions to the Maximum Extent Practicable 

The first of the three other requirements for selection of cleanup actions under MTCA is the use 
of permanent solutions to the maximum extent practicable.  The procedure for determining 
whether a cleanup action uses permanent solutions to the maximum extent practicable is 
provided in detail in Section 13.3.  It includes a “disproportionate cost analysis” (DCA) and an 
evaluation of the following seven criteria in WAC 173-340-360(f):  

 Protectiveness  
 Permanence  
 Cost 
 Effectiveness over the long term 
 Management of short-term risks 
 Technical and administrative implementability 
 Consideration of public concerns 

The DCA compare the relative costs and benefits of all the alternatives.  The analysis begins by 
ranking alternatives from the most permanent to the least permanent and then evaluates them 
based on the seven criteria.  The remedial alternatives are ranked from the most permanent 
(Alternative 1, the baseline alternative) to the least permanent. 

13.2.2 Provide for a Reasonable Restoration Time Frame 

The second of the three other requirements for selection of cleanup actions under MTCA is a 
reasonable restoration time frame.  Restoration time frame is the time it takes to meet cleanup 
standards, i.e., to meet all cleanup levels in all media at the applicable POCs.  A cleanup action 
can meet cleanup standards through the use of treatment, removal, or containment, or some 
combination of these three approaches.  The alternatives rely on removal or treatment of soil 
(except Alternative 6) and a corresponding restoration of shallow perched groundwater 
conditions.  Alternative 6 relies on capping, institutional controls, and MNA. 

Estimates of restoration time frames were generated for each remedial alternative.  These 
estimates assume that institutional controls can be established for soil that would remain under 
structures above PCLs because of access limitations that restrict cleanup in these areas.  The 
estimated restoration time frames are presented graphically on Figure 56 and range from 2 
(Alternatives 1 and 3) to 25 years (Alternative 6).  All alternatives have reasonable restoration 
time frames.  Although Alternative 6 is estimated to be 25 years, it satisfies MTCA requirements. 

The procedure for determining whether a cleanup action provides for a reasonable restoration 
time frame is provided in WAC 173-340-360(4).  The nine factors used to determine whether a 
cleanup action provides for a reasonable restoration time frame are provided in the rule and 
include the following: 
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1. Potential risks posed by the site to human health and the environment 

2. Practicability of achieving a shorter restoration time frame 

3. Current use of the site, surrounding areas, and associated resources that are, or may be, 
affected by releases from the site 

4. Potential future use of the site, surrounding areas, and associated resources that are, or 
may be, affected by releases from the site 

5. Availability of alternative water supplies 

6. Likely effectiveness and reliability of institutional controls 

7. Ability to control and monitor migration of substances from the site 

8. Toxicity of hazardous substances at the site 

9. Natural processes that reduce concentrations of hazardous substances and have been 
documented to occur at the site or under similar conditions 

The rule also states that “a longer period of time may be used for the restoration time frame for a 
site to achieve cleanup levels at the point of compliance if the cleanup action selected has a 
greater degree of long-term effectiveness than on-site or off-site disposal, isolation, or 
containment options.” 

13.2.3  Consider Public Concerns 

The third of the three other requirements in MTCA is to consider public concerns.  The public 
comment process will include public and regulatory agency review of the draft final RI/FS. With 
respect to MTCA, specific comments regarding whether the proposed alternatives provide for a 
reasonable restoration time frame were considered by Trans Mountain while selecting the 
preferred alternative described later in this section. 

13.3 COMPARISON OF SOIL CLEANUP ALTERNATIVES 

This section selects a preferred cleanup alternative by comparing the relative degree of 
permanence of the alternatives.  MTCA requires that the cleanup alternative for a site use 
permanent solutions to the maximum extent practicable, as evaluated by performing a DCA 
(WAC 173-340-360[3][e][ii][A]).  In this analysis, the alternatives are to be ranked from most to 
least permanent, based on the evaluation of the alternatives using the following specific criteria 
(WAC 173-340-360[3][f]): 

1. Protectiveness (WAC 173-340-360[3][f][i]):  Overall protectiveness of human health and 
the environment, including the degree to which existing risks are reduced, time required 
to reduce risk at the facility and attain cleanup standards, on-site and off-site risks 
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resulting from implementing the alternative, and improvement of the overall 
environmental quality. 

2. Permanence (WAC 173-340-360[3][f][ii]):  The degree to which the alternative 
permanently reduces the toxicity, mobility, or volume of hazardous substances, including 
the adequacy of the alternative in destroying the hazardous substances, the reduction or 
elimination of hazardous substance releases and sources of releases, the degree of 
irreversibility of the waste treatment process, and the characteristics and quantity of 
treatment residuals generated. 

3. Cost (WAC 173-340-360[3][f][iii]):  The cost to implement the alternative, including the 
cost of construction, the net present value of any long-term costs, and agency oversight 
costs that are cost recoverable.  Long-term costs include operation and maintenance costs, 
monitoring costs, equipment replacement costs, and the cost of maintaining institutional 
controls.  Cost estimates for treatment technologies shall describe pretreatment, 
analytical, labor, and waste management costs.  The design life of the cleanup action 
shall be estimated and the cost of replacement or repair of major elements shall be 
included in the cost estimate. 

4. Effectiveness over the long term (WAC 173-340-360[3][f][iv]):  Long-term effectiveness 
includes the degree of certainty that the alternative will be successful, the reliability of 
the alternative during the period of time hazardous substances are expected to remain on 
site at concentrations that exceed cleanup levels, the magnitude of residual risk with the 
alternative in place, and the effectiveness of controls required to manage treatment 
residues or remaining wastes.  The following types of cleanup action components may be 
used as a guide, in descending order, when assessing the relative degree of long-term 
effectiveness:  reuse or recycling; destruction or detoxification; immobilization or 
solidification; on-site or off-site disposal in an engineered, lined, and monitored facility; 
on-site isolation or containment with attendant engineering controls; and institutional 
controls and monitoring. 

5. Management of short-term risks (WAC 173-340-360[3][f][v]):  The risk to human health 
and the environment associated with the alternative during construction and 
implementation and effectiveness of measures that will be taken to manage such risks. 

6. Technical and administrative implementability (WAC 173-340-360[3][f][vi]):  Ability to 
be implemented, including consideration of whether the alternative is technically 
possible, availability of necessary off-site facilities, services and materials, administrative 
and regulatory requirements, scheduling, size, complexity, monitoring requirements, 
access for construction operations and monitoring, and integration with existing facility 
operations and other current or potential remedial actions. 

7. Consideration of public concerns (WAC 173-340-360[3][f][vii]):  Whether the 
community has concerns regarding the alternative and, if so, the extent to which the 
alternative addresses those concerns.  This process includes concerns from individuals, 
community groups, local governments, tribes, federal and state agencies, or any other 
organization that may have an interest in or knowledge of the site.  This final requirement 
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is evaluated based on public comments received on submitted documents and will be 
included in future evaluations after receipt of those comments.  

The relevance of each of these criteria varies on a site-by-site basis.  The ranked alternatives are 
compared against the baseline alternative (Alternative 1), which is the most permanent 
alternative being considered.  The test used to evaluate the ranked alternatives is given in MTCA 
as follows: 

Costs are disproportionate to benefits if the incremental costs of 
the alternative over that of a lower cost alternative exceed the 
incremental degree of benefits achieved by the alternative over that 
of the lower cost alternative (WAC 173-340-360[3][e][i]). 

The term “disproportionate” implies that the degree of exceedance of incremental costs to 
incremental benefits must be substantial.  MTCA further clarifies the disproportionate cost 
analysis as follows: 

The comparison of benefits and costs may be quantitative, but will 
often be qualitative and require the use of best professional 
judgment.  In particular, the department has the discretion to favor 
or disfavor qualitative benefits and use that information in 
selecting a cleanup action.  Where two or more alternatives are 
equal in benefits, the department shall select the less costly 
alternative provided the requirements of subsection (2) of this 
section are met (WAC 173-340-360[3][e][ii][C]). 

At environmental sites, quantitative comparisons of cost versus benefit typically must compare 
cost in dollars against nonmonetary measures of benefits (such as mass or volume of 
contaminant removed).  The approach used to measuring benefit in this FS is to estimate 
contaminant reduction (mass of COCs removed) in pounds for each alternative.  These 
quantitative estimates of benefit are used in Sections 13.3.1, 13.3.2, and 13.3.3, together with 
quantitative estimates of the cost of each alternative, to assess protectiveness, permanence, and 
cost (Criteria 1, 2 and 3 above).  The remaining criteria were assessed in a qualitative manner, as 
allowed under MTCA (WAC 173-340-360[3][e][ii][C]), using best professional judgment. 

This evaluation is organized by criterion and only applies to the former oily water sump 
treatment area.  The isolated areas are all assumed to be addressed by removal using excavation 
and are an identical component of each alternative evaluated.  All of the alternatives are 
compared based on each criterion in the following sections.  The elements of the alternatives are 
summarized in Table 30 to facilitate comparison. 

13.3.1 Protectiveness 

The comparative protectiveness of the six cleanup alternatives is evaluated in this section by 
comparing the overall protectiveness of human health and the environment, including the degree 
to which existing risks are reduced, the time required to reduce risk at the facility and attain 
cleanup standards, the on-site and off-site risks resulting from implementing the alternative, and 
the improvement of the overall environmental quality. 
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Quantitative Protectiveness Evaluation Component 

A key element of the comparative protectiveness evaluation is captured by a quantitative 
comparison of the relative protectiveness and permanence (see Section 13.1.1) of each 
alternative against the relative cost of each alternative.  In this analysis, the degree of risk 
reduction achieved by each alternative is evaluated by considering an estimate of contaminant 
mass removed or treated by each alternative as a surrogate measure of risk reduction and, 
therefore, the “benefit” of each alternative.  This approach is conservative because it does not 
consider potential exposure into the remedy selection.  Calculations of the estimated volume and 
total COC mass removal or treatment by each alternative are provided in Appendix M.  The 
estimated cost to implement each soil alternative is shown in Table 29, with backup materials in 
Appendix N. 

To compare the benefit of each alternative against the cost of each alternative, the calculated 
numerical values of the benefit and cost data (e.g., the estimated cost of each alternative in 
dollars) were first mathematically converted to unitless relative benefits and costs.  The mass 
removed (benefit) and the cost data used for the calculations are presented in Table 31.  This 
conversion calculates the incremental change in benefit and cost of each alternative relative to 
the lowest and highest benefit and cost alternatives.  The resulting unitless relative benefit and 
cost values range between zero and one for each alternative and are plotted on Figure 57.  The 
slope of a line connecting any two data points on this graph is then compared to a reference line 
with a slope of 1.0 to assess whether the incremental change in cost as a fraction of the total cost 
range is greater to or less than the incremental change in benefit.  The equations for calculating 
the relative cost and benefit values is the following: 

Relative Cost 

[C1 – MinCOST] 
RelC1 = –––––––––––––––––––– 

[MaxCOST – MinCOST] 
Where: 

         C1…C6 = total estimated cost of each alternative, 1 through 6 
     MinCOST = cost of the lowest cost alternative 
     MaxCOST  = cost of the highest cost alternative 
RelC1…RelC6 = calculated relative cost of each alternative, 1 through 6 

Relative Benefit 
[B1 – MinBEN] 

RelB1 = –––––––––––––––––– 
[MaxBEN – MinBEN] 

Where: 

           B1...B6 = total estimated benefit (as defined in the text) of each alternative, 1 
through 6 

        MinBEN = benefit of the lowest benefit alternative 
        MaxBEN = benefit of the highest benefit alternative 
RelB1…RelB6 = calculated relative benefit of each alternative, 1 through 6 
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The graphical presentation of the results of this relative cost-versus-benefit analysis (Figure 57) 
shows that Alternative 4, Hot Spot Excavation and DPE is the most favorable alternative 
when this analysis method is used.  Alternative 4 achieves more than 90 percent of the benefit 
achieved by the baseline alternative (Alternative 1, Comprehensive Excavation), but at the 
lowest cost of all alternatives.  Figure 57 also illustrates that the costs of implementing any 
alternative more expensive than Alternative 4 are disproportionate compared to Alternative 4.  
Imaginary lines connecting the data point for Alternative 4 to the data points for all other 
alternatives all have slopes much steeper than 1.0, indicating substantially greater costs for 
relatively little additional benefit under each of the other alternatives. 

Figure 57 can also be used to compare the relative costs and benefits among other alternatives.  
For example, Alternative 3 is more favorable than Alternative 2 or 5, because the data points 
for these two alternatives fall on a line with a slope less 1.0.  This indicates that the additional 
cost of Alternative 3 results in a comparable increase in incremental benefit—the additional cost 
to implement Alternative 3 over Alternative 2 or 5 is not disproportionate.  In contrast, the 
costs to implement Alternative 1, 2, 3, or 5 are disproportionate to the costs to implement 
Alternative 4, based on the relative position of the data points for these alternatives on 
Figure 57. 

Qualitative Protectiveness Evaluation Component 

The degree to which existing risks are reduced by each alternative, the on-site risks resulting 
from implementing each alternative, and improvement of the overall environmental quality under 
each alternative are evaluated quantitatively in this section as relative “benefit.”  Other 
components of the comparative protectiveness evaluation are largely qualitative and are 
discussed below. 

The degree to which existing risks are reduced was evaluated quantitatively by using the 
calculated mass of COCs that would be removed from the site by each alternative.  Three 
alternatives (1, 3 and 4) are estimated to remove greater than 90 percent of the total mass of 
COCs exceeding cleanup levels from at the site.  Alternative 1 is estimated to remove the most 
mass with 29,500 lbs and is closely followed by Alternative 4 and Alternative 3 with 26,500 
and 26,000 lbs, respectively (Table 31).  Alternative 5 and Alternative 2 are estimated to 
remove approximately half of the COC mass from the site and the lowest reduction is achieved 
by Alternative 6 with only about 10 percent removal.   

The estimated time required to reduce risk at the site and attain cleanup standards varies greatly 
among alternatives, because the alternatives rely on different techniques.  Alternatives 1, 3, and 
4 are all estimated to be implementable within 2 years of CAP approval and completed in less 
than 4 years.  Alternative 2 is estimated to require approximately 6 years to complete, because it 
relies solely on an in situ technology (DPE) that requires additional time for installation, 
operation, and decommissioning.  Alternative 5 also relies solely on an in situ technology (SVE) 
and is estimated to require approximately 13 years to complete, because it uses a lower vacuum 
than DPE and does not remove groundwater.  Removal of groundwater exposes more of the 
formation to air flow, resulting in faster cleanup.  Alternative 6 is ranked lowest in regard to risk 
reduction because there is no active remediation. 
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The off-site risks resulting from implementing each alternative can be evaluated by considering 
the risks associated with transport and disposition of soil containing COCs under each 
alternative.  Alternative 6 has the lowest off-site risk because no material will be removed from 
the site.  For this criterion, Alternatives 2, 3, and 5 have the second lowest off-site risk, because 
only very small quantities of soil and water containing COCs would be transported off site (e.g., 
primarily drill cuttings and miscellaneous IDW).  The remaining active alternatives have higher 
off-site risks, because all of these alternatives transport quantities of soil off site for treatment or 
landfill disposal.  Alternatives that transport smaller volumes of soil (such as Alternatives 4) 
could be considered to have slightly lower off-site risks than those that transport larger volumes 
(Alternative 1). 

13.3.2 Permanence 

The comparative permanence of the six cleanup alternatives is evaluated in this section by 
evaluating the degree to which each alternative permanently reduces the toxicity, mobility, or 
volume of hazardous substances, including the adequacy of the alternative in destroying the 
hazardous substances, the reduction or elimination of hazardous substance releases and sources 
of releases, the degree of irreversibility of the waste treatment process, and the characteristics 
and quantity of treatment residuals generated. 

The quantitative estimation and comparison of benefit for each alternative under Section 13.3.1 
captures many of the elements of the comparative permanence evaluation.  In general, 
alternatives that remove or treat a larger fraction of the COCs in soil can be considered more 
permanent, because less contaminant would remain with the potential to act as a residual source 
and the potential to result in future exposures. 

The treatment technologies considered by the soil cleanup alternatives include, in generally 
decreasing order of relative irreversibility, the following: 

 Off-site treatment/recycling (which removes contaminants from soil and destroys 
them so the soil can be reused) 

 ISTD soil heating (which removes contaminants and allows them to be destroyed) 

 ISTR by DPE or SVE (which removes contaminants and allows them to be 
destroyed or disposed of off site) 

 Landfill disposal (which contains contaminants off site in an engineered, lined, 
and monitored facility) 

 Containment (on site using an engineered cap) 

Evaluation of the relative irreversibility of the alternatives is complicated by the fact that most 
cleanup alternatives rely on more than one technology, or apply the technology to differing 
volumes of soil.  Alternative 6 is considered the least reversible, because it relies on on-site 
containment for all COCs exceeding the cleanup levels.  The next most irreversible is 
Alternative 1, which relies on off-site landfill disposal for 100 percent of the target volume.  
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Alternative 4 is next, because it relies on landfill disposal for approximately 60 percent of the 
target volume and 40 percent by DPE.  Alternatives 2 and 5 rely on in situ treatment of the 
entire target volume and only use landfill disposal for drill cuttings and other IDW.  
Alternative 3 uses soil heating for treatment of 100 percent of the target volume and therefore 
rates the best, relative to irreversibility.  Although off-site treatment of excavated materials is 
under consideration, availability of these services when needed can be an issue.  Therefore, for 
this evaluation, it was assumed all soil taken off site will be disposed of in a landfill. 

The treatment technologies relied upon by each alternative vary with regard to the probable 
completeness of treatment.  Therefore, each technology would result in treatment residuals 
remaining with varying characteristics and quantity following treatment. 

Alternative 1 relies on excavation and off-site landfill disposal, with 100 percent of the target 
soil volume landfilled (unless an off-site treatment facility is used).  After removal by 
excavation, the clean backfill placed would have similar characteristics to the soil currently 
present at the site outside of the treatment limits. 

Alternative 4 relies primarily on excavation and off-site landfill disposal, with approximately 
40 percent of the target soil volume treated using DPE.   Removing the bulk of the COCs using 
excavation will also increase the effectiveness of DPE.  However, some soil containing COCs 
exceeding the cleanup levels may remain on site following treatment, because of access 
limitations associated with treatment under structures.  The quantity would depend on the 
completeness of DPE coverage and the percentage of COCs removed from the soil by air flow.  
The vacuum and air flow applied to the site contaminants should result in significant COC 
concentration reduction.  The excavated portion of the site would be backfilled with clean fill 
and have similar characteristics to the soil currently present at the site outside the treatment 
limits. 

Treatment residuals from Alternative 3 would depend on the completeness of ISTD coverage 
and the percentage of COCs driven from the soil by heating.  The heating process applied to the 
site contaminants should result in significant COC concentration reduction.  Some COC 
concentrations usually remain following ISTD treatment, and ensuring complete treatment 
coverage is less straightforward than for removal.  Treatment using ISTD could be performed 
beneath the site structures without shutting down site operations, in contrast to comprehensive 
excavation.  Treatment residuals from ISTD would have similar characteristics to existing 
contaminants, but at reduced concentrations.  In addition, ISTD would preferentially treat the 
lighter end hydrocarbons which are generally more toxic to human health and the environment 
compared to the heavier end hydrocarbons.  In addition, ISTD would preferentially treat the 
lighter-end hydrocarbons which are generally more toxic to human health and the environment 
compared to the heavier-and hydrocarbons. 

Alternatives 2 and 5 rely on in situ technologies to treat the entire target soil volume using DPE 
and SVE, respectively.  The vacuum and air flow applied to the site contaminants should result 
in COC concentration reduction to below PCLs over time.  These alternatives will effectively 
remove COCs from the treatment area.  However, they will have a lower removal percentage 
than excavation or thermal treatment alternatives.  Therefore, even in locations where PCLs are 
achieved, higher residual volumes of COCs will likely remain on site following treatment.  In 
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addition, because of access limitations associated with treatment under structures, the removal 
quantity would depend on the completeness of SVE and DPE coverage. 

Alternative 6 would have the lowest completeness because it primarily relies on containment, 
using an asphalt cap to physically prevent the probability of leaching, migration, and exposure.  
To the extent that the lateral extent of COCs is covered, this alternative would be effective, but 
the bulk of COCs would remain on site.  Some reduction (approximately 10 percent) in soil 
concentration and volume is anticipated over the monitoring period from natural biodegradation. 

13.3.3 Cost 

The estimated cost to implement each alternative ranges from $2.2 to $6.2 million is summarized 
in Table 29, with backup materials in Appendix N.  The analysis of the relative cost of each 
alternative compared to the relative benefit is included in the analysis discussed under Section 
13.3.1 and the data used is presented in Table 31. 

13.3.4 Effectiveness Over the Long Term 

Long-term effectiveness primarily includes the degree of certainty that the alternative will be 
successful.  Another significant component is the type of treatment components used to 
remediate the site.  In general, treatment components which recycle or destroy the COCs are 
preferred over those which rely on a variety of disposal methods.  MTCA provides guidance for 
the relative degree of long-term effectiveness of the various treatment components relied upon 
by the soil cleanup alternatives WAC 173-340-360(3)(f)(iv): 

The following types of cleanup action components may be used as 
a guide, in descending order, when assessing the relative degree of 
long-term effectiveness:  Reuse or recycling; destruction or 
detoxification; immobilization or solidification; on-site or off-site 
disposal in an engineered, lined and monitored facility; on-site 
isolation or containment with attendant engineering controls; and 
institutional controls and monitoring. 

Ranking the certainty that an alternative will be successful is largely based on the historical 
performance of the treatment components used at sites with similar characteristics and COCs.  
Alternatives that excavate the COCs have the highest certainty of being successful because they 
are simple to perform and the effectiveness can be verified quickly; therefore Alternative 1 and 
4 have the highest ranking.  Alternative 3 which uses in situ thermal treatment is ranked next 
because it has excellent performance mobilizing and capturing COCs from similar sites.  The 
next most favorable alternatives are Alternative 2 and 5 respectively which rely on vacuum 
extraction technology.  The success of these treatment components (DPE or SVE) is dependent 
on the knowledge of the subsurface conditions, appropriate design, and O&M practices.  These 
alternatives have more elements which can be done incorrectly and negatively affect treatment 
effectiveness.   

The degree to which each soil alternative relies on these treatment components provides a 
relative comparison of the long-term effectiveness of the alternatives: 
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 Alternative 3:  Destruction and Detoxification of 100 percent of target soil 
volume using in situ treatment with ISTD, with institutional controls for any 
residuals that could remain beneath existing structures 

 Alternative 2:  Detoxification of all the target soil volume using in situ treatment, 
with DPE and institutional controls for remaining residuals below existing 
structures 

 Alternative 4:  Off-site landfill disposal of approximately 60 percent of the target 
soil volume, detoxification of approximately 40 percent of the target soil using 
DPE, and institutional controls for remaining residuals beneath existing structures 

 Alternative 5:  Detoxification of all the target soil volume using in situ treatment, 
with SVE and institutional controls for remaining residuals below existing 
structures 

 Alternative 1:  Off-site landfill disposal of 100 percent of the target soil volume 

 Alternative 6:  Containment and institutional controls of 100 percent of target 
volume, with some minor in situ treatment from natural biodegradation  

13.3.5 Management of Short-Term Risks 

Short-term risks to human health and the environment during construction and implementation of 
the cleanup alternatives include risks from construction activities and potential short-term 
exposure to COCs.  In general, alternatives that are less complex, involve less transportation of 
contaminated soil, and are of shorter duration typically have lower short-term risks.  The short-
term risks associated with all of these alternatives can be managed by using standard 
construction quality assurance specific to the technologies used and proper health and safety 
protocols. 

Alternative 6 is considered to have the lowest short-term risks for the following reasons: 

 The majority of the work occurs from the surface (i.e., groundwater sampling) so 
there is low risk for mobilization of contaminants. 

 The construction processes involved are of relatively short duration and use 
standard construction techniques, such as drilling and groundwater sampling. 

 This alternative uses less heavy equipment than all the other alternatives.  Only a 
drill rig would be needed for two days, and no shoring or excavation equipment 
would be required to complete the work. 

 Virtually no contaminated soil would be transported, eliminating potential risks 
from transportation and handling at the point of disposition.  Only a minor amount 
of drill cutting would be removed to install new monitoring wells. 
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 Little contaminated soil or groundwater would be brought to the ground surface, 
minimizing worker exposures. 

Alternatives 2, 3, and 5 are considered to have the second lowest short-term risks for many of 
the same reasons as Alternative 6 (e.g., lack of soil removal and transport and lack of shoring 
required).  One of the highest risks associated with these in situ treatment technologies is drilling 
to install DPE, SVE, and monitoring wells.  Drilling has direct physical risks to construction 
workers and also brings contaminated materials to the surface for potential exposure.  
Alternative 3 is even more complex than Alternatives 2 and 5 because it requires more 
specialized subsurface installations (heating points and TMPs) and high-voltage electrical work 
for thorough treatment.  However, the operational time is longer for Alternatives 2 and 5 than 
Alternative 3 and therefore the risks to implement Alternatives 2 and 5 could be higher than 
Alterative 3.  Potential exposures to COCs could result from release from aboveground water 
and vapor recovery and treatment piping and equipment.  Faults in the vapor treatment system 
could result in releases of COCs to the atmosphere.  Alternative 3 short-term risks would require 
management by using standard construction protocols and specialized health and safety protocols 
specific to ISTD technology. 

Alternative 4 would have most of the short-term risks listed for Alternatives 1 and 2.  It is, 
however, ranked better than Alternative 1, because the excavation volume is lower and there are 
decreased construction risks.  Alternative 4 does not excavate soil beneath the existing 
structures or involve demolition and reconstruction so has substantially less risk than 
Alternative 1.  However, with excavation planned near Trans Mountain equipment, there would 
be short-term risk associated with accidental damage to site infrastructure. 

Excavation-focused Alternative 1 is considered to have the highest short-term risks based on the 
following: 

 Extensive shoring installation would be required to protect the building 
foundation and the piping manifold shelter secondary containment pad.  The 
technology process options considered for shoring the excavation are either a 
permanent soldier pile wall or a freeze wall, which are both specialized 
construction techniques. 

 Contaminated perched groundwater and/or surface water could be encountered 
and would need to be controlled. 

 Contaminated soil would be brought to the ground surface and managed in 
containers, or directly loaded into trucks.  This increases risks to worker safety 
and potential exposure pathways from releases. 

 Contaminated soil would need to be transported substantial distances.  Accidents 
during transport, though rare, do occur and could result in both releases to the 
environment and harm to human health. 

In addition, there are economic risks associated with the operational downtime that will occur if 
Alternative 1 is implemented. 
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13.3.6 Technical and Administrative Implementability 

All of the alternatives could be technically implemented at the site with regard to availability of 
necessary off-site facilities, services and materials, administrative and regulatory requirements, 
scheduling, size, complexity, monitoring requirements, access for monitoring, and integration 
with existing facility operations and other current or potential remedial actions.  However, some 
alternatives would be more easily implemented than others, based on the relative complexity of 
implementation, the degree of disruption to Trans Mountain operations, and the technical 
certainty of each technology’s effectiveness given the site and contaminant characteristics.  The 
technical practicability and access for construction operations for Alternative 1 are questionable 
given existing site conditions. 

Alternative 6 is the most favorable with regard to technical and administrative implementability 
for many of the same reasons listed in Section 13.3.5.  This alternative is less complex than the 
other alternatives because it relies on institutional controls and monitored natural attenuation, 
which are easy to implement.  Similarly, permitting and worker health and safety precautions for 
performing the work are easy to do. 

Alternatives 2 and 5 are the next most favorable, because they do not involve excavation and 
are relatively easy to implement.  DPE and SVE technologies have been used for many years, 
and therefore equipment and contractors are readily available.  Installation involves standard 
drilling techniques, and neither of these alternatives directly impacts site operations.  A small 
treatment portable storage container or shed will be necessary, and the majority of piping could 
be installed underground.  Alternative 2 is slightly less favorable than Alternative 5, because a 
DPE system includes the extraction of water, which has increased permitting and challenges 
associated with water disposal. 

Alternative 4 is the next most favorable, because it involves excavation over a smaller area than 
Alternative 1 and does not include the extremely specialized ISTD technology.  However, the 
hot spot excavation proposed in Alternative 4 includes removing soil very close to existing 
structures and a hillside that will require shoring.  The method of shoring planned involves 
excavation through a slurry mix, which will support the sidewalls.  Keeping an excavation or 
trench open with a slurry has been used for the construction of deep slurry walls for years, but 
requires a specialized contractor and equipment.  Excavation work also increases the amount of 
handling, transport, and off-site disposal necessary, which decreases implementability. 

Alternative 3 is considered the second least favorable with regard to technical and 
administrative implementability, because it uses very specialized ISTD technology.  Use of this 
technology would likely require a new power supply to the treatment area and associated high- 
voltage transformer.  The installation and operation of an ISTD system is complex and more 
disruptive to Trans Mountain operations because of larger aboveground infrastructure in place.  
The treatment compound will be larger than for DPE or SVE and more aboveground piping and 
electrical wire will be needed than with other alternatives.  Although the use of in situ heating of 
soil is expanding, most of the applications use electrical resistance heating, and there is only one 
primary vendor for ISTD applications at this point. 
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Alternative 1 is considered to be the least favorable alternative, because it involves work below 
existing structures and a substantial disruption to Trans Mountain operations.  The level of effort 
to implement Alternative 1 is substantially greater than the other alternatives. 

13.3.7 Consideration of Public Concerns 

This final requirement is evaluated based on public comments received on submitted documents 
and will be included in future evaluations after receipt of those comments.  Public comments will 
be considered in future revisions of the RI/FS report and in the CAP. 

13.4 SUMMARY COMPARISON OF PERMANENCE TO THE MAXIMUM EXTENT 
AND DISPROPORTIONATE COST EVALUATION  

This section summarizes the results of the comparison of cleanup alternatives and the DCA.  The 
DCA clearly identified Alternative 4 (Hot Spot Excavation and DPE) as the most cost-
effective alternative, with Alternative 3 (Thermal Remediation) the second best, as shown on 
Figure 57.  The mass removal and cost data used to create the DCA figure is presented in 
Table 31. 

To summarize the comparison of alternatives with the evaluation criteria used in Section 3.3, 
each of the alternatives was ranked in order.  A numerical value of 1 was given to the highest 
rated alternative and 6 for the lowest ranked alternative.  Summing the numerical rank for each 
of the seven criteria provides a combined rank for each alternative and a non-weighted view of 
how each alternative compares to each other.  The lowest combined rank number provides a 
generalized comparison of the alternatives to each other.  Table 32 provides the rankings for the 
seven criteria and the combined rank.  The table indicates that Alternative 4 has the highest rank 
at 16 (lowest value), followed by Alternative 3 with 20.  The lowest ranked alternative is 
Alternative 5 at 24.  There is not a wide variance in the combined rank, because some of the 
criteria are inversely proportional to each other. 

13.5 PREFERRED CLEANUP ACTION 

This section draws conclusions based on the analyses presented in Section 13.3 and recommends 
a preferred cleanup action for consideration in the CAP.  The selected cleanup action must 
address both the isolated areas and the former oily water sump treatment area at the site and, 
therefore, will be implemented together. 

13.5.1 Preferred Isolated Areas Cleanup Action 

The following preferred cleanup action for the isolated areas that remain at the site and will be 
carried forward to the CAP consists of components of each former oily water sump treatment 
area alternative developed.  It was, therefore, not necessary to perform a comparative evaluation: 
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 Study Unit 2 (Tank 180-1 area) is to implement institutional controls and conduct 
removal by excavation when the tank is removed. 

 Study Unit 3 (SU3-B7 soil area) is removal by excavation. 

13.5.2 Preferred Cleanup Action Alternative for the Former Oily Water Sump Treatment 
Area 

The preferred soil cleanup action alternative is Alternative 4, Hot Spot Excavation and DPE.  
Under this alternative, approximately 60 percent of soil exceeding the PCLs and with the highest 
concentrations of COCs is removed from the accessible portion of the soil plume near the piping 
manifold shelter.  Soil in inaccessible locations under the piping manifold shelter secondary 
containment unit and the pump station building would be treated in situ using DPE.  The 
anticipated maximum excavation depth would be 20 feet bgs and would remove approximately 
800 cubic yards of soil exceeding PCLs.  Impacted soil below 20 feet bgs and under site 
structures would be treated in approximately 30 months using DPE.  A low-permeability backfill 
would be used in the excavation to enhance the DPE system efficiently.  Institutional controls 
would be placed on the portion of the site where residual COCs may remain in place above PCLs 
because of accessibility restrictions.  This alternative exhibits several substantial advantages over 
the other alternatives evaluated: 

 The other alternatives are disproportionately costly compared to Alternative 4, 
when relative benefits and costs are compared. 

 Alternative 4 removes the highest amount of mass compared to other 
alternatives, with the exception of comprehensive excavation, which would 
require temporary shutdown of the facility. 

 Alternative 4 allows the facility to continue to operate, eliminating significant 
economic losses to Trans Mountain, and prevents even greater economic loss to 
the region because of reduced flow of crude oil to local refineries. 

 Alternative 4 has the second lowest present-worth cost at $2.6 million. 

 Alternative 4 reduces the short-term risks associated with comprehensive 
excavation below structures and the increased handling and off-site transport and 
disposal of soil containing COCs. 

 Alternative 4 has the second highest permanence with regard to completeness of 
treatment by removing 60 percent of the soil and using DPE for the remaining.  
Removing the bulk of the COCs using excavation will also increase the 
effectiveness of DPE.  Any residual soil that may remain above PCLs would be 
small.   

 Alternative 4 has high expected effectiveness over the long term and favorable 
technical and administrative implementability. 
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 Alternative 4 has a relatively low restoration time frame at approximately 3 years 
(4 years with compliance monitoring) so has a corresponding reduced impact on 
site operations.  Only Alternatives 1 and 3 could be completed in a shorter time 
period.  
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Table 1
Groundwater Elevation Data Summary
Laurel Station
Bellingham, Washington

Total Deptha

TOC

Elevationb

Screen Interval 
Elevation 

(Approximate)
Screen

Interval Elevation
Depth to 

Groundwater
Groundwater

Elevation
Thickness of Water 

Column

(ft-TOC) (ft-NAVD88) (ft-NAVD88) (ft-NAVD88) (ft-TOC) (ft-NAVD88) (ft)

April 15-17, 1992 NM 296.09 6.06 290.03 NC

October 31 - November 2, 2000 NM 296.09 5.60 290.49 NC

September 2004 18.60 296.09 4.92 291.17 13.68

May 10, 2006 18.60 296.09 5.45 290.64 13.15

November 7-8, 2006 NM 296.09 NM NC NC

December 7-8, 2006 NM 296.09 NM NC NC

March 13, 2008 18.60 296.09 4.86 291.23 13.74

August 26, 2010 18.60 296.09 7.70 288.39 10.90

December 1, 2010 18.58 296.09 4.60 291.49 13.98

February 23, 2011 18.56 300.64 4.89 295.75 13.67

April 7, 2011 18.60 300.64 4.18 296.46 14.42

May 11, 2011 18.55 300.64 4.80 295.84 13.75

June 27, 2011 18.45 300.64 5.63 295.01 12.82

July 27, 2011 18.60 300.64 6.10 294.54 12.50

September 7, 2011 18.45 300.64 7.29 293.35 11.16

September 27, 2011 18.40 300.64 6.39 294.25 12.01

November 30, 2011 18.45 300.64 4.90 295.74 13.55

December 12, 2011 18.44 300.64 5.01 295.63 13.43

March 7, 2012 18.45 300.64 4.35 296.29 14.10

August 23, 2012 18.44 300.64 6.81 293.83 11.63

December 3, 2012 18.45 300.64 3.94 296.70 14.51

January 22, 2013 18.45 300.64 5.13 295.51 13.32

April 15-17, 1992 NM 296.69 38.82 257.87 NC

October 31 - November 2, 2000 NM 296.69 39.85 256.84 NC

September 2004 49.34 296.69 39.93 256.76 9.41

May 10, 2006 49.34 296.69 38.58 258.11 10.76

November 7-8, 2006 45.70 296.69 40.50 256.19 5.20

December 7-8, 2006 45.70 296.69 38.60 258.09 7.10

March 13, 2008 48.82 296.69 37.48 259.21 11.34

August 26, 2010 48.90 296.69 38.18 258.51 10.72

December 1, 2010 49.72 296.69 38.12 258.57 11.60

February 23, 2011 49.75 301.37 37.05 264.32 12.70

April 7, 2011 49.80 301.37 37.01 264.36 12.79

May 11, 2011 49.75 301.37 36.60 264.77 13.15

June 27, 2011 49.62 301.37 37.24 264.13 12.38

July 27, 2011 49.75 301.37 37.79 263.58 11.96

September 7, 2011 49.65 301.37 37.85 263.52 11.80

September 27, 2011 49.62 301.37 37.84 263.53 11.78

November 30, 2011 49.62 301.37 39.15 262.22 10.47

December 12, 2011 49.63 301.37 39.41 261.96 10.22

March 7, 2012 49.65 301.37 37.44 263.93 12.21

August 23, 2012 49.73 301.37 37.71 263.66 12.02

December 3, 2012 49.63 301.37 37.48 263.89 12.15

January 22, 2013 49.63 301.37 36.75 264.62 12.88

April 15-17, 1992 NM 304.79 33.56 271.23 NC

October 31 - November 2, 2000 NM 304.79 DRY NC NC

September 2004 35.33 304.79 DRY NC NC

May 10, 2006 35.33 304.79 33.96 270.83 1.37

November 7-8, 2006 34.70 304.79 DRY NC NC

December 7-8, 2006 34.70 304.79 DRY NC NC

March 13, 2008 34.79 304.79 32.75 272.04 2.04

August 26, 2010 34.80 304.79 34.30 NC 0.50

December 1, 2010 NM 304.79 DRY NC NC

February 23, 2011 34.78 309.48 31.96 277.52 2.82

April 7, 2011 34.80 309.48 31.78 277.70 3.02

May 11, 2011 34.75 309.48 31.49 277.99 3.26

June 27, 2011 34.64 309.48 33.20 276.28 1.44

July 27, 2011 34.80 309.48 33.95 275.53 0.85

September 7, 2011 34.65 309.48 DRY NC NC

September 27, 2011 34.67 309.48 DRY NC NC

November 30, 2011 34.65 309.48 33.44 276.04 1.21

December 12, 2011 34.64 309.48 33.61 275.87 1.03

March 7, 2012 34.65 309.48 31.95 277.53 2.70

August 23, 2012 34.75 309.48 34.45 NC 0.30

December 3, 2012 34.65 309.48 32.11 277.37 2.54

January 22, 2013 34.65 309.48 32.06 277.42 2.59

261.37 - 251.3740 - 50

284.48 - 274.4822 - 32

Date Measured
295.64 - 280.645 - 20

Well ID
SW-1

SW-2

SW-3c
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Table 1 (Continued)
Groundwater Elevation Data Summary
Laurel Station
Bellingham, Washington

Total Deptha

TOC

Elevationb

Screen Interval 
Elevation 

(Approximate)
Screen

Interval Elevation
Depth to 

Groundwater
Groundwater

Elevation
Thickness of Water 

Column

(ft-TOC) (ft-NAVD88) (ft-NAVD88) (ft-NAVD88) (ft-TOC) (ft-NAVD88) (ft)

April 15-17, 1992 NM 298.30 20.64 277.66 6.62

September 2004 27.26 298.30 20.31 277.99 6.95

May 10, 2006 27.26 298.30 20.24 278.06 7.02

November 7-8, 2006 27.40 298.30 15.30 283.00 12.10

December 7-8, 2006 27.20 298.30 17.30 281.00 9.90

March 13, 2008 27.41 298.30 17.95 280.35 9.46

August 26, 2010 27.40 298.30 24.72 273.58 2.68

December 1, 2010 27.39 298.30 19.82 278.48 7.57

February 23, 2011 27.20 303.54 19.41 284.13 7.79

April 7, 2011 27.25 303.54 15.69 287.85 11.56

May 11, 2011 27.15 303.54 18.00 285.54 9.15

June 27, 2011 27.13 303.54 22.45 281.09 4.68

July 27, 2011 27.20 303.54 22.73 280.81 4.47

September 7, 2011 27.10 303.54 25.83 277.71 1.27

September 27, 2011 27.10 303.54 26.23 277.31 0.87

November 30, 2011 27.13 303.54 20.88 282.66 6.25

December 12, 2011 27.20 303.54 22.45 281.09 4.75

March 7, 2012 27.18 303.54 16.68 286.86 10.50

August 23, 2012 27.22 303.54 24.22 279.32 3.00

December 3, 2012 27.18 303.54 20.06 283.48 7.12

January 22, 2013 27.18 303.54 21.32 282.22 5.86

April 15-17, 1992 NM 298.86 DRY NC NC

September 2004 NM 298.86 DRY NC NC

May 10, 2006 NM 298.86 DRY NC NC

November 7-8, 2006 38.60 298.86 DRY NC NC

December 7-8, 2006 38.60 298.86 DRY NC NC

March 13, 2008 38.60 298.86 DRY NC NC

August 26, 2010 NM 298.86 DRY NC NC

December 1, 2010 NM 298.86 DRY NC NC

February 23, 2011 38.90 303.02 DRY NC NC

April 7, 2011 38.60 303.02 DRY NC NC

May 11, 2011 38.60 303.02 DRY NC NC

June 27, 2011 38.50 303.02 DRY NC NC

July 27, 2011 38.60 303.02 DRY NC NC

September 7, 2011 38.50 303.02 DRY NC NC

September 27, 2011 38.48 303.02 DRY NC NC

November 30, 2011 38.52 303.02 DRY NC NC

December 12, 2011 38.48 303.02 DRY NC NC

March 7, 2012 38.45 303.02 DRY NC NC

August 23, 2012 38.55 303.02 DRY NC NC

December 3, 2012 38.50 303.02 DRY NC NC

January 22, 2013 38.50 303.02 DRY NC NC

February 23, 2011 25.73 303.23 23.81 279.42 1.92

April 7, 2011 25.75 303.23 18.35 284.88 7.40

May 11, 2011 25.90 303.23 20.69 282.54 5.21

June 27, 2011 25.75 303.23 23.75 279.48 2.00

July 27, 2011 25.90 303.23 25.69 NC 0.21

September 7, 2011 25.75 303.23 DRY NC NC

September 27, 2011 25.75 303.23 DRY NC NC

November 30, 2011 25.77 303.23 23.82 279.41 1.95

December 12, 2011 25.75 303.23 24.68 278.55 1.07

March 7, 2012 25.75 303.23 22.20 281.03 3.55

August 23, 2012 25.85 303.23 25.62 NC 0.23

December 3, 2012 25.75 303.23 22.02 281.21 3.73

January 22, 2013 25.75 303.23 23.75 279.48 2.00

February 23, 2011 29.98 302.49 9.33 293.16 20.65

April 7, 2011 30.15 302.49 4.29 298.20 25.86

May 11, 2011 30.10 302.49 7.81 294.68 22.29

June 27, 2011 30.00 302.49 12.72 289.77 17.28

July 27, 2011 29.80 302.49 17.71 284.78 12.09

September 7, 2011 30.00 302.49 DRY NC NC

September 27, 2011 30.00 302.49 DRY NC NC

November 30, 2011 30.00 302.49 12.32 290.17 17.68

December 12, 2011 30.00 302.49 13.06 289.43 16.94

March 7, 2012 30.00 302.49 5.55 296.94 24.45

August 23, 2012 29.94 302.49 17.88 284.61 12.06

December 3, 2012 29.50 302.49 9.35 293.14 20.15

January 22, 2013 29.50 302.49 10.70 291.79 18.80

297.49 - 272.495 - 31

297.23 - 277.236 - 26

269.02 - 264.0234 - 39

285.54 - 275.5418 - 28

MW-1

SW-4

SW-5

MW-2

Well ID Date Measured
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Table 1 (Continued)
Groundwater Elevation Data Summary
Laurel Station
Bellingham, Washington

Total Deptha

TOC

Elevationb

Screen Interval 
Elevation 

(Approximate)
Screen

Interval Elevation
Depth to 

Groundwater
Groundwater

Elevation
Thickness of Water 

Column

(ft-TOC) (ft-NAVD88) (ft-NAVD88) (ft-NAVD88) (ft-TOC) (ft-NAVD88) (ft)

February 23, 2011 33.53 305.83 DRY NC NC

April 7, 2011 33.55 305.83 DRY NC NC

May 11, 2011 33.55 305.83 DRY NC NC

June 27, 2011 33.41 305.83 DRY NC NC

July 27, 2011 33.55 305.83 DRY NC NC

September 7, 2011 33.40 305.83 DRY NC NC

September 27, 2011 33.41 305.83 DRY NC NC

November 30, 2011 33.40 305.83 DRY NC NC

December 12, 2011 33.40 305.83 DRY NC NC

March 7, 2012 33.40 305.83 DRY NC NC

August 23, 2012 33.50 305.83 DRY NC NC

December 3, 2012 33.40 305.83 33.26 NC 0.14

January 22, 2013 33.40 305.83 DRY NC NC

February 23, 2011 30.15 305.67 24.06 281.61 6.09

April 7, 2011 30.20 305.67 21.78 283.89 8.42

May 11, 2011 30.13 305.67 23.38 282.29 6.75

June 27, 2011 30.02 305.67 29.39 NC 0.63

July 27, 2011 30.15 305.67 29.74 NC 0.41

September 7, 2011 30.50 305.67 DRY NC NC

September 27, 2011 30.03 305.67 DRY NC NC

November 30, 2011 30.03 305.67 24.03 281.64 6.00

December 12, 2011 30.00 305.67 26.05 279.62 3.95

March 7, 2012 30.02 305.67 23.23 282.44 6.79

August 23, 2012 30.12 305.67 29.76 NC 0.36

December 3, 2012 30.05 305.67 24.45 281.22 5.60

January 22, 2013 30.05 305.67 24.68 280.99 5.37

February 23, 2011 43.98 319.56 38.87 280.69 5.11

April 7, 2011 44.00 319.56 39.99 279.57 4.01

May 11, 2011 44.00 319.56 39.89 279.67 4.11

June 27, 2011 43.85 319.56 DRY NC NC

July 27, 2011 43.85 319.56 DRY NC NC

September 7, 2011 43.85 319.56 DRY NC NC

September 27, 2011 43.79 319.56 DRY NC NC

November 30, 2011 43.70 319.56 DRY NC NC

December 12, 2011 43.67 319.56 DRY NC NC

March 7, 2012 43.80 319.56 41.83 277.73 1.97

August 23, 2012 43.85 319.56 DRY NC NC

December 3, 2012 43.80 319.56 43.19 NC 0.61

January 22, 2013 43.80 319.56 41.80 277.76 2.00

February 23, 2011 26.55 302.78 10.58 292.20 15.97

April 7, 2011 26.70 302.78 4.83 297.95 21.87

May 11, 2011 26.70 302.78 8.25 294.53 18.45

June 27, 2011 26.58 302.78 18.30 284.48 8.28

July 27, 2011 26.70 302.78 19.70 283.08 7.00

September 7, 2011 26.60 302.78 DRY NC NC

September 27, 2011 26.58 302.78 25.79 276.99 0.79

November 30, 2011 26.58 302.78 10.71 292.07 15.87

December 12, 2011 26.57 302.78 17.69 285.09 8.88

March 7, 2012 26.58 302.78 6.10 296.68 20.48

August 23, 2012 26.53 302.78 DRY NC NC

December 3, 2012 26.60 302.78 9.85 292.93 16.75

January 22, 2013 26.60 302.78 11.45 291.33 15.15

February 23, 2011 47.97 318.89 44.99 273.90 2.98

April 7, 2011 48.15 318.89 44.69 274.20 3.46

May 11, 2011 48.13 318.89 44.75 274.14 3.38

June 27, 2011 48.00 318.89 45.40 273.49 2.60

July 27, 2011 48.15 318.89 46.64 272.25 1.51

September 7, 2011 48.00 318.89 47.00 271.89 1.00

September 27, 2011 47.90 318.89 47.25 NC 0.65

November 30, 2011 48.00 318.89 45.10 273.79 2.90

December 12, 2011 47.99 318.89 44.81 274.08 3.18

March 7, 2012 48.00 318.89 44.89 274.00 3.11

August 23, 2012 48.09 318.89 46.79 272.10 1.30

December 3, 2012 48.00 318.89 44.52 274.37 3.48

January 22, 2013 48.00 318.89 44.89 274.00 3.11

291.78 - 276.7811 - 26

285.89 - 270.8930 - 45

20 - 40

285.67 - 275.6720 - 30

281.83 - 271.8324 - 34

296.56 - 276.56

MW-3

MW-4

MW-5c

MW-6

MW-7c

Well ID Date Measured
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Table 1 (Continued)
Groundwater Elevation Data Summary
Laurel Station
Bellingham, Washington

Total Deptha

TOC

Elevationb

Screen Interval 
Elevation 

(Approximate)
Screen

Interval Elevation
Depth to 

Groundwater
Groundwater

Elevation
Thickness of Water 

Column

(ft-TOC) (ft-NAVD88) (ft-NAVD88) (ft-NAVD88) (ft-TOC) (ft-NAVD88) (ft)

February 23, 2011 37.21 302.24 DRY NC NC

April 7, 2011 37.20 302.24 DRY NC NC

May 11, 2011 37.20 302.24 DRY NC NC

June 27, 2011 37.06 302.24 DRY NC NC

July 27, 2011 37.25 302.24 DRY NC NC

September 7, 2011 37.10 302.24 DRY NC NC

September 27, 2011 37.08 302.24 DRY NC NC

November 30, 2011 37.10 302.24 DRY NC NC

December 12, 2011 37.09 302.24 DRY NC NC

March 7, 2012 37.10 302.24 36.50 NC 0.60

August 23, 2012 37.18 302.24 DRY NC NC

December 3, 2012 37.10 302.24 36.88 NC 0.22

January 22, 2013 37.10 302.24 DRY NC NC

June 27, 2011 30.22 306.51 DRY NC NC

July 27, 2011 30.40 306.51 DRY NC NC

September 7, 2011 30.25 306.51 DRY NC NC

September 27, 2011 30.22 306.51 DRY NC NC

November 30, 2011 30.26 306.51 DRY NC NC

December 12, 2011 30.30 306.51 28.14 278.37 2.16

March 7, 2012 30.20 306.51 21.34 285.17 8.86

August 23, 2012 30.20 306.51 29.94 NC 0.26

December 3, 2012 30.15 306.51 25.00 281.51 5.15

January 22, 2013 30.15 306.51 21.61 284.90 8.54

June 27, 2011 25.22 303.02 DRY NC NC

July 27, 2011 25.40 303.02 DRY NC NC

September 7, 2011 25.25 303.02 24.90 NC 0.35

September 27, 2011 25.22 303.02 DRY NC NC

November 30, 2011 25.28 303.02 24.75 NC 0.53

December 12, 2011 25.26 303.02 24.80 NC 0.46

March 7, 2012 25.24 303.02 24.93 NC 0.31

August 23, 2012 25.32 303.02 DRY NC NC

December 3, 2012 25.25 303.02 24.98 NC 0.27

January 22, 2013 25.25 303.02 24.63 NC 0.62

June 27, 2011 48.18 321.31 DRY NC NC

July 27, 2011 48.30 321.31 DRY NC NC

September 7, 2011 48.20 321.31 DRY NC NC

September 27, 2011 48.10 321.31 DRY NC NC

November 30, 2011 48.18 321.31 47.72 NC 0.46

December 12, 2011 48.18 321.31 47.98 NC 0.20

March 7, 2012 48.18 321.31 46.40 274.91 1.78

August 23, 2012 48.28 321.31 DRY NC NC

December 3, 2012 48.20 321.31 47.56 NC 0.64

January 22, 2013 48.20 321.31 47.42 273.89 0.78

June 27, 2011 51.61 323.53 DRY NC NC

July 27, 2011 51.75 323.53 DRY NC NC

September 7, 2011 51.60 323.53 DRY NC NC

September 27, 2011 51.61 323.53 DRY NC NC

November 30, 2011 51.62 323.53 DRY NC NC

December 12, 2011 51.61 323.53 DRY NC NC

March 7, 2012 51.61 323.53 DRY NC NC

August 23, 2012 51.71 323.53 DRY NC NC

December 3, 2012 51.60 323.53 DRY NC NC

January 22, 2013 51.60 323.53 DRY NC NC

June 27, 2011 62.48 323.20 DRY NC NC

July 27, 2011 62.65 323.20 DRY NC NC

September 7, 2011 62.45 323.20 DRY NC NC

September 27, 2011 62.45 323.20 DRY NC NC

November 30, 2011 62.45 323.20 DRY NC NC

December 12, 2011 62.45 323.20 DRY NC NC

March 7, 2012 62.48 323.20 DRY NC NC

August 23, 2012 62.57 323.20 DRY NC NC

December 3, 2012 62.45 323.20 DRY NC NC

January 22, 2013 62.45 323.20 DRY NC NC

281.20 - 261.2039 - 59

296.51 - 276.517 - 27

279.24 - 264.2423 - 38

291.53 - 271.5329 - 49

293.31 - 273.3125 - 45MW-11c

MW-12c

MW-13c

293.02 - 278.0210 - 25

MW-9c

MW-10

MW-8
Well ID Date Measured
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Table 1 (Continued)
Groundwater Elevation Data Summary
Laurel Station
Bellingham, Washington

Total Deptha

TOC

Elevationb

Screen Interval 
Elevation 

(Approximate)
Screen

Interval Elevation
Depth to 

Groundwater
Groundwater

Elevation
Thickness of Water 

Column

(ft-TOC) (ft-NAVD88) (ft-NAVD88) (ft-NAVD88) (ft-TOC) (ft-NAVD88) (ft)

June 27, 2011 53.55 319.53 DRY NC NC

July 27, 2011 53.55 319.53 DRY NC NC

September 7, 2011 53.55 319.53 DRY NC NC

September 27, 2011 53.53 319.53 DRY NC NC

November 30, 2011 53.55 319.53 DRY NC NC

December 12, 2011 53.54 319.53 DRY NC NC

March 7, 2012 53.55 319.53 DRY NC NC

August 23, 2012 53.65 319.53 DRY NC NC

December 3, 2012 53.55 319.53 DRY NC NC

January 22, 2013 53.55 319.53 DRY NC NC

April 15-17, 1992 NM 322.41 197.70 124.71 NC

November 7-8, 2006 224.80 322.41 197.80 124.61 27.00

December 7-8, 2006 223.20 322.41 198.30 124.11 24.90

April 15-17, 1992 NM 291.80 168.86 122.94 NC

November 7-8, 2006 NM 291.80 168.70 123.10 NC

December 7-8, 2006 NM 291.80 169.30 122.50 NC

April 15-17, 1992 NM 282.41 159.35 123.06 NC

November 7-8, 2006 NM 282.41 160.50 121.91 NC

December 7-8, 2006 NM 282.41 160.20 122.21 NC

April 15-17, 1992 NM 281.42 157.16 124.26 NC

November 7-8, 2006 NM 281.42 157.70 123.72 NC

December 7-8, 2006 NM 281.42 157.90 123.52 NC

April 15-17, 1992 NM 327.73 195.61 132.12 NC

November 7-8, 2006 NM 327.73 204.20 123.53 NC

December 7-8, 2006 NM 327.73 204.20 123.53 NC

aTotal depth was measured by sounding the wells prior to sampling and may differ from total depth as installed.
bSource of TOC elevations prior to 2011 is from Dames & Moore 1992a.  Source of TOC elevations for 2011 is Larry Steele & Associates 2011.  Vertical elevation datum prior to 2011 was
 National Geodetic Vertical Datum 29, and 2011 vertical elevation datum is NAVD 88 (ft).
cStick-up well monument
dDecommissioned on May 1, 2008

Notes:
Highlighted cells recorded a water column less than 0.7 foot.  This is an indication that the well is dry and the water measured in the well is due to the collection of water in the bottom cap of the well

Well is dry.

ft - foot

ft-TOC - feet below top of well casing

ft-NAVD88 - vertical elevation in feet relative to North American Vertical Datum of 1988

ft-bgs - feet below ground surface

NC - not calculated

NM - not measured

286.53 - 266.5330 - 50

DW-5d

MW-14c

DW-1d

DW-2d

DW-3d

DW-4d

194 - 214

135.91 - 95.91

138.80 - 118.80

135.91 - 115.91

125.92 - 105.92

133.73 - 113.73

186.5 - 226.5

153 - 173

146.5 - 166.5

155.5 - 175.5

Well ID Date Measured
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Table 2
Chemical-Specific ARARs for Soil
Laurel Station
Bellingham, Washington

Direct Contact

TPH (mg/kg)

TPH - gasoline range 5 200

TPH - diesel range 5 460

TPH - oil range 10 NE
VOCs (µg/kg)

Benzene 25 18,182 NE

Toluene 25 6,400,000 NE

Ethylbenzene 25 8,000,000 NE

m,p-Xylene 50 16,000,000 NE

o-Xylene 25 16,000,000 NE

Total xylenes 50 16,000,000 NE
PAHs (µg/kg)

1-Methylnaphthalene 5 34,500 NE

2-Methylnaphthalene 5 320,000 NE

Acenaphthene 5 4,800,000 NE

Acenaphthylene 5 NE NE

Anthracene 5 24,000,000 NE

Benzo(g,h,i)perylene 5 NE NE

Dibenzofuran 5 80,000 NE

Fluoranthene 5 3,200,000 NE

Fluorene 5 3,200,000 NE

Naphthalene 5 1,600,000 NE

Phenanthrene 5 NE NE

Pyrene 5 2,400,000 NE
cPAHs (µg/kg)c

Benzo(a)pyrene 5 137 30,000

Benzo(a)anthracene 5 1,370 NE

Benzo(b)fluoranthene 5 1,370 NE

Benzo(k)fluoranthene 5 13,700 NE
Dibenzo(a,h)anthracene 5 137 NE
Chrysene 5 137,000 NE
Indeno(1,2,3-c,d)pyrene 5 1,370 NE
TTEC cPAHs NA 137 NE

b MTCA TEE levels are from MTCA Table 749-2.  These levels are used in areas where the surface is not capped and the depth is less than

15 feet below ground surface.  Gasoline-range TPH is evaluated separately from diesel- and heavy oil range TPH.  Diesel- and heavy oil-range 
TPH are summed and compared to 460 mg/kg.  
ccPAH cleanup levels under MTCA are based on the calculated total toxicity of the mixture using the Toxicity 

  Equivalency  Methodology in WAC 173-340-708 (8).  The mixture of cPAHs shall be considered a single hazardous 

Notes:
Bolded value indicates the selected potential cleanup level for the analyte
cPAHs - carcinogenic PAHs
EPH - extractable petroleum hydrocarbon
µg/kg - microgram per kilogram
mg/kg - milligram per kilogram
MTCA - Model Toxics Control Act
NA - not applicable

NE - not established
PAHs - polycyclic aromatic hydrocarbons

PQL - practical quantitation limit
TEE - terrestrial ecological evaluation
TPH - total petroleum hydrocarbons
TTEC - total toxicity equivalent concentration
VOCs - volatile organic compounds

VPH - volatile petroleum hydrocarbon

Chemical of Concern Typical PQL

  substance and compared to the applicable MTCA Method B cleanup level for benzo(a)pyrene

3,300

a MTCA Method B cleanup levels are from Washington State Department of Ecology website CLARC tables downloaded 

January 2014, except TPH, which is a site-specific calculated level.  The sum of gasoline-, diesel-, and heavy oil- range TPH by Ecology 
NWTPH methods is compared to the direct contact number if VPH/EPH data are not available.

MTCA              

Method Ba
MTCA TEEb        

Unrestricted      
Land Use
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Table 3
Chemical-Specific ARARs for Groundwater
Laurel Station
Bellingham, Washington

 

MTCA

Method Aa

MTCA

Method Ba

TPH (mg/L)

TPH - gasoline range 0.8/1.0b NE

TPH - diesel range NE

TPH - oil range NE
VOCs (µg/L)

Benzene NA 5

Toluene NA 640

Ethylbenzene NA 700

m,p-Xylene NE 1,600

o-Xylene NE 1,600

Total xylenes NA 1,600
PAHs (µg/L)

1-Methylnaphthalene NE 1.51

2-Methylnaphthalene NE 32

Acenaphthene NE 960

Acenaphthylene NE NE

Anthracene NE 4,800

Benzo(g,h,i)perylene NE NE

Dibenzofuran NE 16

Fluoranthene NE 640

Fluorene NE 640

Naphthalene NA 160

Phenanthrene NE NE

Pyrene NE 480
cPAHs (µg/L)c

Benzo(a)pyrene NA 0.12

Benzo(a)anthracene NE 0.12

Benzo(b)fluoranthene NE 0.12

Benzo(k)fluoranthene NE 1.2

Dibenz(a,h)anthracene NE 0.012

Chrysene NE 12

Indeno[1,2,3-cd]pyrene NE 0.12

TTEC cPAH NA 0.12

and benzo(a)pyrene are based on MTCA Method A levels.

bGasoline with benzene present/without benzene present
ccPAH cleanup levels under MTCA are based on the calculated total toxicity of the mixture using the 

 Toxicity Equivalency Methodology in WAC 173-340-708 (8).  The mixture of cPAHs shall be considered a single 

 hazardous substance and compared to the applicable MTCA Method B cleanup level for benzo(a)pyrene.

Notes:
Bolded value indicates the selected potential cleanup level for the analyte.
cPAHs - carcinogenic PAHs
µg/L - microgram per liter
mg/L - milligram per liter
MTCA - Model Toxics Control Act
NA - not applicable
NE - not established
PAHs - polycyclic aromatic hydrocarbons
TPH - total petroleum hydrocarbons
TTEC - total toxicity equivalent concentration
VOCs - volatile organic compounds

Chemical of Concern

Potential Cleanup Level

aMTCA Methods A and B cleanup levels are from Washington State Department of Ecology website CLARC

0.5

tables downloaded January 2014.  MTCA B values for benzene, ethylbenzene, and benzo(a)pyrene are adjusted 
based on current Washington state and federal laws as described in WAC173-340-705(5).   The benzene, ethylbenzene, and 

The cleanup level for diesel and heavier range TPH is a total of 0.5 mg/L.
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Table 4

Chemical-Specific ARARs for Surface Water

Laurel Station

Bellingham, Washington

Chemical of Concern

MTCA

Method Ba

WAC 173-201A,  
Protection of Aquatic 

Life (Acute/Chronic)c

NTR (40 CFR 131.36)  
Protection of Human Health, 

Water+Organism/            

Organism Onlyd

NRWQC                  
Protection of               

Human Health, 
Water+Organism/           

Organism Onlye

CWA                         
Protection of Human Health

Section 304f

TPH (mg/L)
TPH - gasoline range 0.8/1.0b

NE/NE NE/NE NE/NE NE
TPH - diesel range 0.5 NE/NE NE/NE NE/NE NE
TPH - oil range 0.5 NE/NE NE/NE NE/NE NE
VOCs (µg/L)
Benzene 23 NE/NE 1.2/71 2.2/51 2.2
Toluene 19,400 NE/NE 6,800/200,000 1,300/15,000 1,300
Ethylbenzene 6,914 NE/NE 3,100/29,000 530/2,100 530
Total xylenes NE NE/NE NE/NE NE/NE NE

bGasoline with benzene present/without benzene present

  life for chemicals listed.
fCWA - Clean Water Act Section 304, fresh water, for protection of human health.  No criteria were established for protection of aquatic life for chemicals listed.  
Notes:
Bolded value indicates the selected potential cleanup level for the analyte.
CFR - Code of Federal Regulations
µg/L - microgram per liter
mg/L - milligram per liter
MTCA - Model Toxics Control Act
NE - not established
NTR - National Toxics Rule
TPH - total petroleum hydrocarbons
VOCs - volatile organic compounds
WAC - Washington Administrative Code

aMTCA Methods A and B cleanup levels are from Washington State Department of Ecology website CLARC tables downloaded January 2014.  The cleanup level for diesel and heavier 
range TPH is a total of 0.5 mg/L.

dNTR 40 CFR 131.36 dated July 2006 for protection of human health.  No criteria were established for protection of aquatic life for the chemicals listed.  
eU.S. Environmental Protection Agency 2009 National Recommended Water Quality Criteria (NRWQC).  No criteria were established for protection of aquatic 

cWashington State surface water criteria, WAC 173-201A Table 240(3) for protection of aquatic life, May 9, 2011.  Protection of human health is 
  regulated under NTR 40 CFR 131.36.
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Table 5
Chemical-Specific ARARs for Freshwater Sediment
Laurel Station
Bellingham, Washington

Potential Cleanup Levels

Chemical of Concern

WAC 173-204                 
Amended February 2013, 

Effective September 1, 2013

TPH (mg/kg)
TPH - gasoline range NE
TPH - diesel range 340
TPH - oil range 3,600
VOCs (µg/kg)
Benzene NE
Toluene NE
Ethylbenzene NE
m,p-Xylene NE
o-Xylene NE
Total xylenes NE

Notes:
µg/kg - microgram per kilogram
mg/kg - milligram per kilogram
NE - not established
TPH - total petroleum hydrocarbons
VOCs - volatile organic compounds
WAC - Washington Administrative Code
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Table 6
Summary of Areas of Concern
Laurel Station
Bellingham, Washington

Spill/Incident
Enforcement
Order Area Area of Concern Notable Facility Features

Historical spills and releases Other areas Study Units 1, 2, 4, 5, 
and 6

Pump station area, Boneyard, break-out tank 
area (Tanks No. 170 and No. 180)

January 15, 1991 Areas 1, 2, and 3 Study Unit 1 and Areas 1, 
2, and 3

None.  Impacted areas are located off site.

Pump station upgrade discoveries Other areas Study Unit 1 Pump station area
December 11, 1991 Area 3 and other areas Study Units 1, 5, and 6 Pump station area
March 7, 1992 Other areas Study Unit 3 Pressure-relief tank area (Tank No. 120)
October 26, 2000 Other areas Study Unit 1 Pump Station Area
PCS storage cells Other areas Study Units 3 and 7 North of pressure-relief tank area (Tank No. 

120)

Note:
PCS - petroleum-contaminated soil

Table 6 Summary of Areas of Concern 1 of 1



Table 7

Data Gap Investigation Summary

Laurel Station

Bellingham, Washington

Area of Concern Medium

Location(s) of

Identified Data Gapa Data Gapa Data Gap Investigation Sampling Location Rationale
Reference
Table(s)

Reference
Figure(s)

1, 2, 5, 6, 7, 8, 10, 11, 13, 15, 
16, 21, 22, 31, and 47

Vertical extent of petroleum hydrocarbons exceeding the PCL not 
defined beyond 3 feet bgs

1, 2, 10, 13, 16, and 21 Vertical extent of BTEX exceeding PCLs not defined beyond 2 to 3 
feet bgs

SH-1 Vertical extent of naphthalene exceeding the PCL not defined 
beyond 0.5 foot bgs

Area 2 Soil 41 Vertical extent of petroleum hydrocarbons exceeding the PCL not 
defined beyond 1 foot bgs; BTEX not assessed

Soil boring A2-B1 Characterization of the vertical extent of hydrocarbon impacts exceeding the PCL in 
Area 2.  Assessment of BTEX.

8, 9 8

Study Unit 1

Former Pump Station Area Soil PB-2, PB-4, and TM-B15 Vertical and lateral extent of petroleum hydrocarbons exceeding the 
PCL not defined beyond 12 feet bgs

Soil borings SU1-B10, SU1-B11, SU1-B19, SU1-
B20, SU1-B25, SU1-B26, MW-6 (SU1-B27), SU1-
B29, and SU1-B30

Characterization of the vertical and lateral extent of hydrocarbon impacts exceeding 
the PCL at sampling location PB-2.  Confirmatory sampling at sampling location PB-
4.  Confirmatory sampling at boring TM-B15.  Note borings SU1-B10, SU1-B11, 
and SU1-B19 were intended to address these locations.  However, during reduction 
of RI data, it was determined that the base map locations for the historical samples 
were incorrectly located.  These sampling locations are correct on Figure 9 of the 
RI/FS report.

10 9,	10,	11,	12

Former Oily Water Sump Soil TM-B4 (SW-4) and TM-B16 
(SW-5)

Lateral extent of petroleum hydrocarbons exceeding the PCL not 
defined between 13 and 23 feet bgs

Soil borings SU1-B12 through SU1-B16, SU1-B20 
through SU1-B24, MW-7 (SU1-B28), MW-1 
through MW-5, and MW-9 through MW-14

Characterization of the lateral extent of hydrocarbon impacts exceeding the PCL at 
soil borings TM-B4 and TM-B16.  Additional borings and monitoring wells installed 
to complete characterization for soil and perched groundwater.

10, 11 9,	14,	15,	16,	17

Former Burn Pit and Oil/Water Separator Soil TP-6 and TP-7 Lateral extent of petroleum hydrocarbons exceeding the PCL not 
defined between 5 and 13 feet bgs

Soil borings SU1-B1 through SU1-B4 Characterization of the lateral extent of hydrocarbon impacts exceeding the PCL at 
test pits TP-6 and TP-7.

10 9,	18,	20

Former Drain Tile Soil DTE-1 Vertical and lateral extent of petroleum hydrocarbons exceeding the 
applicable PCL not defined beyond 1 foot bgs

Soil boring SU1-B5 Characterization of the vertical extent of hydrocarbon impacts exceeding the PCL at 
sampling location DTE-1.

10 9,	19

October 26, 2000 spill Soil PEX-17-B-5, PEX-18-S-3, and 
PEX-34-S-1

Vertical and lateral extent of benzene exceeding the PCL not 
defined beyond depths ranging between 1 and 5 feet bgs

Soil borings SU1-B6 through SU1-B9, SU1-B17, 
and SU1-B18

Characterization of the vertical and lateral extent of hydrocarbon impacts exceeding 
the PCL at sampling locations PEX-11-S-7, PEX-17-B-5, PEX-18-S-3, and PEX-34-
S-1.

10 9,	18,	19

Shallow perched groundwater Groundwater Study Unit 1 Previous shallow perched groundwater assessment inconclusive Monitoring wells MW-1 through MW-14 Assessment of shallow perched groundwater across Study Unit 1. 1, 14, 15, 16, 
17

5a–5j,	25a–25e,	
26a–26g

Study Unit 2

Break-out tank area (Tank No. 170) Soil 08-B3 Vertical and lateral extent of benzene exceeding the PCL not 
defined beyond 4.5 feet bgs

Soil borings SU2-B1 through SU2-B4

Break-out tank area (Tank No. 180) Soil Tank 180-1 (beneath Tank No. 
180)

Vertical and lateral extent of petroleum hydrocarbons exceeding 
PCLs not defined beyond 3 feet bgs

Soil borings SU2-B5 through SU2-B8

Study Unit 3 - Relief Tank Soil PRT-1, PRT-2, and TP-3-2 Vertical and lateral extent of petroleum hydrocarbons exceeding the 
PCL within the relief tank containment berm not defined at or 
beyond 2 feet bgs

Soil borings SU3-B1 through SU3-B10 Characterization of the vertical and lateral extent of hydrocarbon impacts exceeding 
the PCL within the former relief tank containment berm.  Confirmatory sampling at 
test pit TP-3-2.

13 23,	24

Areas 1, 2, and 3b Surface Water Wetlands and tributary to Deer 
Creek

Current surface water quality A3-DAM2 and A3-DAM3 Establish current surface water quality within Area 3. 18 28

Study Unit 3 Surface Water Wetlands and March 7, 1992 
Spill Containment Dam

Current surface water quality SU3-SW1 through SU3-SW3 Establish current surface water quality within Study Unit 3. 18 29

Areas 1, 2, and 3 Wetland Sediment/Soil Wetlands and tributary to Deer 
Creek

Current wetland sediment/soil quality A1-SED1 through A1-SED3c, A2-SED1c, and A3-

SED1 through A3-SED3c

Establish current wetland sediment/soil quality within Areas 1, 2, and 3. 19 28

Study Unit 3 Wetland Sediment/Soil Wetlands and March 7, 1992 
Spill Containment Dam

Current wetland sediment/soil quality SU3-SED1 through SU3-SED4c Establish current wetland sediment/soil quality within Study Unit 3. 19, 20 29

Study Unit 3 NA Wetland area affected by 
March 7, 1992 spill

Outer boundaries of this wetland not yet delineated NA See URS.  2010c.  Letter re:  Wetland Investigations at Laurel Station, Bellingham, 
Washington.  January 11, 2010.

NA NA

aIdentified during the review and compilation of soil, groundwater, and surface water data generated during the previous investigations and cleanup actions implemented at the Laurel Station facility (URS 2010a).
bSurface water samples were proposed for Areas 1 and 2.  However, surface water was not present during the data gap investigation, and therefore surface water samples were not collected from these areas.
cThree samples per location:  mid-drainage, right bank, and left bank

Notes:
bgs - below ground surface NA - not applicable
BTEX - benzene, toluene, ethylbenzene, and xylenes PCL - preliminary cleanup level indicated in the Supplemental RI/FS Work Plan (URS 2010a)
FS - feasibility study RI - remedial investigation

Area 1 Soil Soil borings A1-B1 through A1-B25 Characterization of the vertical and lateral extent of hydrocarbon impacts exceeding 
the PCL in Area 1.  Characterization of the vertical extent of polycyclic aromatic 
hydrocarbons where total petroleum hydrocarbons elevated.  Assessment of BTEX.

Characterization of the vertical and lateral extent of hydrocarbon impacts exceeding 
the PCL within the bulk storage tank containment berms.

8

21,	22

8,  9

12
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Table 8

Summary of Soil Analytical Results for Areas 1 and 2 - TPH and BTEX

Laurel Station

Bellingham, Washington

Gasoline Range Diesel Range Oil Range

Total TPH
(Direct Contact/

Adjusted for TEE)a Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene
200 (TEE)a

3,300/460 18,182 6,400,000 8,000,000 16,000,000 16,000,000
1 10 U 12 16 28 26 U 26 U 26 U 75 26 U
3 12 U 48 110 158 29 U 29 U 29 U 58 U 29 U
1 9.6 U 5.7 U 11 U 24 U 24 U 24 U 48 U 24 U
3 6.3 U 5.7 U 11 U 16 U 16 U 16 U 32 U 16 U
1 6.1 U 5.6 U 11 U 15 U 15 U 15 U 31 U 15 U
3 5.9 U 5.8 U 12 U 15 U 15 U 15 U 30 U 15 U
1 6.7 U 5.9 U 12 U 17 U 17 U 17 U 33 U 17 U
3 5.3 U 5.7 U 12 U 13 U 13 U 13 U 27 U 13 U
1 10 U 6.1 U 12 U 26 U 26 U 26 U 52 U 26 U
3 7.8 U 6.5 U 13 U 20 U 20 U 20 U 39 U 20 U
1 5.9 U 6.0 U 12 U 15 U 15 U 15 U 30 U 15 U
3 6.0 U 5.9 U 12 U 15 U 15 U 15 U 30 U 15 U
1 9.8 U 5.5 U 11 U 24 U 24 U 24 U 49 U 24 U
3 6.6 U 5.7 U 11 U 16 U 16 U 16 U 33 U 16 U
1 7.8 U 5.8 U 12 U 19 U 19 U 19 U 39 U 19 U
3 6.0 U 5.8 U 12 U 15 U 15 U 15 U 30 U 15 U
1 5.9 U 5.3 U 11 U 15 U 15 U 15 U 29 U 15 U
3 6.0 U 5.5 U 11 U 15 U 15 U 15 U 30 U 15 U
1 5.1 U 5.7 U 11 U 13 U 13 U 13 U 26 U 13 U
3 6.8 U 5.8 U 12 U 17 U 17 U 17 U 34 U 17 U
1 6.4 U 5.8 U 12 U 16 U 16 U 16 U 32 U 16 U
3 5.9 U 5.7 U 11 U 15 U 15 U 15 U 30 U 15 U
1 7.3 U 5.6 U 20 20 18 U 18 U 18 U 36 U 18 U
3 5.7 U 5.7 U 11 U 14 U 14 U 14 U 29 U 14 U
1 6.6 U 5.8 U 12 U 16 U 16 U 16 U 33 U 16 U
3 6.0 U 5.5 U 11 U 15 U 15 U 15 U 30 U 15 U
1 6.4 U 5.7 U 11 U 16 U 16 U 16 U 32 U 16 U
3 5.5 U 5.6 U 11 U 14 U 14 U 14 U 27 U 14 U
1 5.7 U 5.3 U 11 U 14 U 14 U 14 U 28 U 14 U
3 5.1 U 5.7 U 11 U 13 U 13 U 13 U 25 U 13 U
1 6.4 U 5.7 U 11 U 16 U 16 U 16 U 32 U 16 U
3 6.7 U 5.9 U 12 U 17 U 17 U 17 U 34 U 17 U
1 8.0 U 6.0 U 12 12 20 U 20 U 20 U 40 U 20 U
3 6.1 U 5.6 U 11 U 15 U 15 U 15 U 30 U 15 U
1 6.2 U 5.9 U 12 U 15 U 15 U 15 U 31 U 15 U
3 6.0 U 5.9 U 12 U 15 U 15 U 15 U 30 U 15 U
1 6.0 U 5.7 U 11 U 15 U 15 U 15 U 30 U 15 U
3 5.5 U 5.8 U 12 U 14 U 14 U 14 U 27 U 14 U
1 8.6 U 6.9 U 21 21 22 U 22 U 22 U 43 U 22 U
3 5.6 U 5.8 U 12 U 14 U 14 U 14 U 28 U 14 U
1 6.4 U 5.8 U 12 U 16 U 16 U 16 U 32 U 16 U
3 6.2 U 5.9 U 12 U 16 U 16 U 16 U 31 U 16 U

A1-B9 8/24/2010

A1-B10

A1-B6 8/24/2010

A1-B7 8/24/2010

A1-B8 8/24/2010

8/24/2010

A1-B3 8/23/2010

A1-B4 8/23/2010

A1-B5 8/23/2010

Location ID

A1-B1 8/23/2010

A1-B2 8/23/2010

Potential Cleanup Level

VOCs (µg/kg)

Depth
(ft bgs)

Sample
Date

Analyte
TPH (mg/kg)

A1-B11 8/24/2010

A1-B12 8/24/2010

A1-B13 8/24/2010

A1-B17 8/25/2010

A1-B18 8/24/2010

A1-B19 8/24/2010

A1-B14 8/24/2010

A1-B15 8/24/2010

A1-B16 8/24/2010

A1-B20 8/24/2010

A1-B21 8/23/2010

See Total TPH a
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Table 8 (Continued)
Summary of Soil Analytical Results for Areas 1 and 2 - TPH and BTEX
Laurel Station
Bellingham, Washington

Gasoline Range Diesel Range Oil Range

Total TPH
(Direct Contact/

Adjusted for TEE)a Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene
200 (TEE)a

3,300/460 18,182 6,400,000 8,000,000 16,000,000 16,000,000
1 8.0 U 6.1 U 12 U 20 U 20 U 20 U 40 U 20 U
3 5.6 U 5.5 U 11 U 14 U 19 14 U 28 U 14 U
1 5.1 U 5.5 U 11 U 13 U 13 U 13 U 25 U 13 U
3 7.4 U 6.1 U 12 U 19 U 19 U 19 U 37 U 19 U
1 7.9 U 6.2 U 18 18 20 U 20 U 20 U 40 U 20 U
3 5.9 U 5.7 U 11 U 15 U 15 U 15 U 29 U 15 U

A1-B25 8/25/2010 1 6.8 U 6.0 U 12 U 17 U 17 U 17 U 34 U 17 U
3 6.0 U 5.8 U 12 U 15 U 15 U 15 U 30 U 15 U

DUP 3 5.7 U 5.7 U 11 U 14 U 14 U 14 U 28 U 14 U
1 9.9 5.4 U 11 U 18 U 35 18 U 36 U 28
3 6.4 U 5.9 U 12 U 16 U 16 U 16 U 32 U 16 U

Notes:
Bolded value indicates the chemical was detected above the laboratory reporting limit
No ground surface cap is present in Areas 1 and 2.
BTEX - benzene, toluene, ethylbenzene, and xylenes
ft bgs - feet below ground surface
µg/kg - microgram per kilogram
mg/kg - milligram per kilogram
NE - not established
TEE - terrestrial ecological evaluation
TPH - total petroleum hydrocarbons
U - not detected above reporting limit shown
VOCs - volatile organic compounds

A1-B23 8/25/2010

See Total TPH a

aFor locations with a surface cap or depths greater than 15 feet, the sum of gasoline-, diesel-, and heavy oil-range TPH is compared to the potential cleanup level for direct contact (3,300 mg/kg).  For locations that do not have a surface cap 
and are less than 15 ft bgs, gasoline-range TPH are compared to the TEE cleanup level of 200 mg/kg and the sum of diesel- and oil-range TPH is compared to the TEE cleanup level of 460 mg/kg.

Analyte
TPH (mg/kg) VOCs (µg/kg)

Potential Cleanup Level

A1-B24 8/24/2010

A2-B1 8/23/2010

Depth
(ft bgs)

A1-B22 8/24/2010

Location ID
Sample

Date

Table 8 Soil Area 1 and 2 - TPH and BTEX.xlsx 2 of 2



Table 9

Summary of Soil Analytical Results for Areas 1 and 2 - PAHs

Laurel Station

Bellingham, Washington

Location ID

Sample Date

Depth (ft bgs) 1 3 1 3 1 3 1 3 1 3 1 3 1 3
PAHs (µg/kg)

1-Methylnaphthalene 4.9 U 4.9 U 4.8 U 4.6 U 4.7 U 4.8 U 4.7 U 4.9 U 4.6 7 4.9 U 4.9 U 4.6 U 5.4 34,500

2-Methylnaphthalene 4.9 U 4.9 U 4.8 U 4.6 U 4.7 U 4.8 U 4.7 U 4.9 U 8.3 14 7.4 7.3 4.6 U 5.9 320,000

Acenaphthene 4.9 U 4.9 U 4.8 U 4.6 U 4.7 U 4.8 U 4.7 U 4.9 U 4.6 U 4.7 U 4.9 U 4.9 U 4.6 U 4.9 U 4,800,000

Acenaphthylene 4.9 U 4.9 U 4.8 U 4.6 U 4.7 U 4.8 U 4.7 U 4.9 U 4.6 U 4.7 U 4.9 U 4.9 U 4.6 U 4.9 U NE

Anthracene 4.9 U 4.9 U 4.8 U 4.6 U 4.7 U 4.8 U 4.7 U 4.9 U 4.6 U 4.7 U 4.9 U 4.9 U 4.6 U 6.4 24,000,000

Benzo(a)anthracene 4.9 U 4.9 U 4.8 U 4.6 U 4.7 U 4.8 U 4.7 U 4.9 U 4.6 U 4.7 U 4.9 U 4.9 U 4.6 U 5.9 1,370a

Benzo(a)pyrene 4.9 U 4.9 U 4.8 U 4.6 U 4.7 U 4.8 U 4.7 U 4.9 U 4.6 U 4.7 U 4.9 U 4.9 U 4.6 U 4.9 137a

Benzo(g,h,i)perylene 4.9 U 4.9 U 4.8 U 4.6 U 4.7 U 4.8 U 4.7 U 4.9 U 4.6 U 4.7 U 4.9 U 4.9 U 4.6 U 4.9 U NE

Chrysene 4.9 U 4.9 U 4.8 U 4.6 U 4.7 U 4.8 U 4.7 U 4.9 U 4.6 U 4.7 U 4.9 U 4.9 U 4.6 U 5.9 137,000a

Dibenz(a,h)anthracene 4.9 U 4.9 U 4.8 U 4.6 U 4.7 U 4.8 U 4.7 U 4.9 U 4.6 U 4.7 U 4.9 U 4.9 U 4.6 U 4.9 U 137a

Dibenzofuran 4.9 U 4.9 U 4.8 U 4.6 U 4.7 U 4.8 U 4.7 U 4.9 U 4.6 U 4.7 U 4.9 U 4.9 U 4.6 U 4.9 U 80,000

Fluoranthene 4.9 U 4.9 U 4.8 U 4.6 U 4.7 U 4.8 U 4.7 U 4.9 U 6.9 4.7 U 7.4 4.9 U 7.3 12 3,200,000

Fluorene 4.9 U 4.9 U 4.8 U 4.6 U 4.7 U 4.8 U 4.7 U 4.9 U 4.6 U 4.7 U 4.9 U 4.9 U 4.6 U 4.9 U 3,200,000

Indeno(1,2,3-cd)pyrene 4.9 U 4.9 U 4.8 U 4.6 U 4.7 U 4.8 U 4.7 U 4.9 U 4.6 U 4.7 U 4.9 U 4.9 U 4.6 U 4.9 U 1,370a

Naphthalene 4.9 U 4.9 U 7.2 4.6 U 4.7 U 4.8 U 4.7 U 4.9 U 12 20 12 6.3 4.6 U 8.8 1,600,000
Phenanthrene 4.9 U 4.9 U 4.8 U 4.6 U 4.7 U 4.8 U 4.7 U 4.9 U 8.3 4.7 U 9.8 4.9 U 4.6 U 22 NE

Pyrene 4.9 U 4.9 U 4.8 U 4.6 U 4.7 U 4.8 U 4.7 U 4.9 U 4.6 4.7 U 5.4 4.9 U 4.6 13 2,400,000

Total benzofluoranthenes 4.9 U 4.9 U 4.8 U 4.6 U 4.7 U 4.8 U 4.7 U 4.9 U 5.1 4.7 U 6.4 4.9 U 4.6 U 5.9 1,370/13,700a

TTEC cPAHs NC NC NC NC NC NC NC NC 0.51 NC 0.64 NC NC 6.14 137

Notes:

Bolded value indicates the chemical was detected above the laboratory reporting limit.

cPAHs - carcinogenic PAHs

ft bgs - feet below ground surface
µg/kg - microgram per kilogram

NC - not calculated

NE - not established

PAHs - polycyclic aromatic hydrocarbons

TTEC - total toxicity equivalent concentration

U - not detected above reporting limit shown

acPAH cleanup levels under Model Toxics Control Act (MTCA) are based on the calculated total toxicity of the mixture using the Toxicity Equivalency Methodology in Washington Administrative Code
  173-340-708(8).  The mixture of cPAHs shall be considered a single hazardous substance and compared to the applicable MTCA Method B cleanup level for benzo(a)pyrene.  Total benzofluoranthene PCLs are
  shown for individual isomers [benzo(b)fluoranthene/benzo(k)fluoranthene].

A1-B9

8/24/2010

A1-B20

8/24/2010

A1-B4

8/23/2010
Potential
Cleanup

Level

A1-B12

8/24/2010

A2-B1

8/23/2010

A1-B16

8/24/2010

A1-B17

8/25/2010
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Table 10

Summary of Soil Analytical Results for Study Unit 1 - TPH and BTEX

Laurel Station

Bellingham, Washington

Gasoline Range Diesel Range Oil Range

Total TPH
(Direct Contact/

Adjusted for TEE)a Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene
200 (TEE)a

3,300/460 18,182 6,400,000 8,000,000 16,000,000 16,000,000

MW-1 1/31/2011 20 1,400 J 1,600 1,400 4,400 10 U 40 U 40 U 80 U 1,600
25 13 560 510 1,083 12 U 12 U 12 U 25 U 12 U

MW-2 2/1/2011 5 6.6 U 17 42 59 17 U 17 U 17 U 33 U 17 U
10 5.5 U 16 21 37 14 U 14 U 14 U 27 U 14 U
15 290 200 210 700 20 U 20 U 20 U 40 U 280
20 6.6 U 5.2 U 30 30 16 U 16 U 16 U 33 U 16 U
25 6.4 U 5.2 U 10 U 16 U 16 U 16 U 32 U 16 U
30 5.8 U 100 120 220 14 U 14 U 14 U 29 U 14 U
35 5.8 U 5.2 U 10 U 14 U 14 U 14 U 29 U 14 U

MW-3 2/2/2011 5 8.0 U 6.3 U 13 U 20 U 20 U 20 U 40 U 20 U
10 6.2 U 5.7 U 11 U 15 U 15 U 15 U 31 U 15 U
15 7.5 U 5.4 U 11 U 19 U 19 U 19 U 38 U 19 U
20 8.2 U 5.9 U 12 U 20 U 20 U 20 U 41 U 20 U
25 7.5 U 6.1 U 12 U 19 U 19 U 19 U 38 U 19 U
30 5.8 U 5.3 U 11 U 14 U 14 U 14 U 29 U 14 U

MW-4 2/2/2011 5 7.0 U 5.8 U 12 U 17 U 17 U 17 U 35 U 17 U
10 5.6 U 5.7 U 11 U 14 U 14 U 14 U 28 U 14 U
15 5.8 U 5.7 U 11 U 15 U 15 U 15 U 29 U 15 U
20 6.5 U 5.8 U 12 U 16 U 16 U 16 U 32 U 16 U
25 5.1 U 5.2 U 16 16 13 U 13 U 13 U 25 U 13 U
30 5.3 U 5.2 U 11 11 13 U 13 U 13 U 27 U 13 U

MW-5 2/3/2011 20 6.3 U 5.2 U 10 U 16 U 16 U 16 U 31 U 16 U
DUP 20 6.2 U 5.2 U 10 U 16 U 16 U 16 U 31 U 16 U

25 6.4 U 5.1 U 10 U 16 U 16 U 16 U 32 U 16 U
30 6.4 U 5.3 U 11 U 16 U 16 U 16 U 32 U 16 U
35 140 200 220 560 13 U 13 U 100 26 U 13 U
40 5.8 U 5.2 U 16 16 14 U 14 U 14 U 29 U 14 U

MW-6 2/4/2011 5 5.4 U 5.1 U 10 U 13 U 13 U 13 U 27 U 13 U
(SU1-B27) 10 4.0 U 5.9 U 16 16 10 U 10 U 10 U 20 U 10 U

15 5.7 U 5.6 U 14 14 14 U 14 U 14 U 29 U 14 U
20 5.9 U 5.3 U 16 16 15 U 15 U 15 U 29 U 15 U
25 4.9 U 5.2 U 10 U 12 U 12 U 12 U 24 U 12 U

MW-7 2/7/2011 20 6.2 U 5.7 72 77.7 16 U 16 U 16 U 31 U 16 U
(SU1-B28) 25 5.7 U 5.2 U 10 U 14 U 14 U 14 U 28 U 14 U

30 5.2 U 5.3 U 27 27 13 U 13 U 13 U 26 U 13 U
30 DUP 4.8 U 5.4 U 29 29 12 U 12 U 12 U 24 U 12 U

35 440 J 330 330 1,100 14 U 14 U 1,400 100 520
2/8/2011 40 30 5.4 10 U 35.4 16 U 29 39 46 23

45 88 34 36 158 15 U 15 U 110 30 U 50
55 5.7 U 5.4 U 11 U 14 U 14 U 14 U 29 U 14 U
60 5.6 U 5.3 U 10 U 14 U 14 U 14 U 28 U 14 U

MW-9 6/9/2011 5 660 530 360 1,550 2,200 J 81 1,500 200 380
10 2,700 950 590 4,240 140 U 510 140 U 610 2,500
15 600 560 380 1,540 29 U 92 29 U 150 600
20 1,100 1,800 1,100 4,000 38 U 170 38 U 240 1,200

6/10/2011 25 200 310 190 700 15 U 15 U 15 U 56 160

 Potential Cleanup Level

Location ID
Sample

Date
Depth
(ft bgs)

Analyte
TPH (mg/kg) VOCs (µg/kg)

See Total TPH a
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Table 10 (Continued)
Summary of Soil Analytical Results for Study Unit 1 - TPH and BTEX
Laurel Station
Bellingham, Washington

Gasoline Range Diesel Range Oil Range

Total TPH
(Direct Contact/

Adjusted for TEE)a Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene
200 (TEE)a

3,300/460 18,182 6,400,000 8,000,000 16,000,000 16,000,000
MW-10 6/8/2011 5 4.5 U 5.3 U 11 U 11 U 11 U 11 U 22 U 11 U

10 1,300 2,000 1,100 4,400 25 U 180 25 U 230 1,100
6/9/2011 15 16 5.8 11 U 21.8 11 U 11 U 11 U 23 U 11 U

20 120 130 83 333 11 U 19 11 U 31 11 U
25 4.5 U 5.3 U 11 U 11 U 11 U 11 U 22 U 11 U

MW-11 6/7/2011 20 4.8 U 5.2 UJ 10 UJ 12 U 12 U 12 U 24 U 12 U
25 4.8 U 5.4 UJ 11 UJ 12 U 12 U 12 U 24 U 12 U

6/8/2011 30 4.5 U 8.7 J 31 J 39.7 11 U 11 U 11 U 22 U 11 U
35 5.0 U 5.2 UJ 10 UJ 13 U 13 U 13 U 25 U 13 U
40 4.6 U 5.3 UJ 10 UJ 12 U 12 U 12 U 23 U 12 U
45 5.3 U 5.2 J 14 J 19.2 13 U 13 U 13 U 26 U 13 U
49 7.4 U 5.4 UJ 13 J 13 18 U 18 U 18 U 37 U 18 U

MW-12 6/6/2011 25 4.6 U 5.1 U 10 U 11 U 11 U 11 U 23 U 11 U
30 4.4 U 5.4 U 11 U 11 U 11 U 11 U 22 U 11 U
35 4.9 U 5.0 U 10 U 12 U 12 U 12 U 24 U 12 U
39 5.1 U 5.0 U 10 U 13 U 13 U 13 U 26 U 13 U

6/7/2011 45 4.9 U 5.2 U 10 U 12 U 12 U 12 U 24 U 12 U
DUP 45 7.3 5.3 U 11 U 14 U 14 U 14 U 28 U 14 U

50 5.0 U 5.4 U 11 U 12 U 12 U 12 U 25 U 12 U
54 7.9 5.3 U 11 U 14 U 14 U 14 U 27 U 14 U

MW-13 6/13/2011 25 5.1 U 5.1 U 10 U 13 U 13 U 13 U 25 U 13 U
30 4.8 U 5.4 13 18.4 12 U 12 U 12 U 24 U 12 U
35 4.9 U 5.1 U 19 19 12 U 12 U 12 U 24 U 12 U

35 DUP 5.0 U 5.9 19 24.9 12 U 12 U 12 U 25 U 12 U
40 4.7 U 5.0 U 10 U 12 U 12 U 12 U 24 U 12 U
45 4.9 U 5.0 U 10 U 12 U 12 U 12 U 24 U 12 U

6/14/2011 50 5.0 U 5.0 U 10 U 12 U 12 U 12 U 25 U 12 U
55 4.9 U 11 44 55 12 U 12 U 12 U 25 U 12 U
60 5.1 U 5.3 U 11 U 13 U 13 U 13 U 26 U 13 U

MW-14 6/14/2011 20 4.7 U 10 44 54 12 U 12 U 12 U 24 U 12 U
25 6.1 U 5.2 U 10 U 15 U 15 U 15 U 30 U 15 U

6/15/2011 30 5.7 U 5.1 U 10 U 14 U 14 U 14 U 28 U 14 U
35 6.2 U 5.4 U 11 U 16 U 16 U 16 U 31 U 16 U
40 5.5 U 5.0 U 10 U 14 U 14 U 14 U 27 U 14 U
45 5.1 U 5.0 U 10 U 13 U 13 U 13 U 25 U 13 U
50 5.0 U 5.1 U 10 U 12 U 12 U 12 U 25 U 12 U

SU1-B1 6/15/2010 5 8.1 U 6.7 U 21 21 20 U 20 U 20 U 40 U 20 U
10 5.6 U 5.6 U 11 U 14 U 14 U 14 U 28 U 14 U
15 5.4 U 5.3 U 11 U 14 U 14 U 14 U 27 U 14 U

SU1-B2 6/15/2010 5 190 95 17 112 13 U 13 U 450 27 U 13 U
10 5.4 U 5.7 U 11 U 14 U 14 U 14 U 27 U 14 U
15 5.4 U 5.3 U 11 U 14 U 14 U 14 U 27 U 14 U

SU1-B3 6/16/2010 5 9.1 U 7.2 U 14 U 23 U 23 U 23 U 45 U 23 U
10 6.0 U 5.8 U 12 U 15 U 15 U 15 U 30 U 15 U
15 5.3 U 5.8 U 12 U 13 U 13 U 13 U 26 U 13 U

 Potential Cleanup Level

Location ID
Sample

Date
Depth
(ft bgs)

Analyte
TPH (mg/kg) VOCs (µg/kg)

See Total TPH a
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Table 10 (Continued)
Summary of Soil Analytical Results for Study Unit 1 - TPH and BTEX
Laurel Station
Bellingham, Washington

Gasoline Range Diesel Range Oil Range

Total TPH
(Direct Contact/

Adjusted for TEE)a Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene
200 (TEE)a

3,300/460 18,182 6,400,000 8,000,000 16,000,000 16,000,000

SU1-B4 6/15/2010 5 85 7.6 U 15 U 28 U 28 U 240 57 U 28 U
10 6.1 U 5.9 U 12 U 15 U 15 U 15 U 31 U 15 U
15 6.0 U 5.6 U 11 U 15 U 15 U 15 U 30 U 15 U

SU1-B5 6/16/2010 2 6.6 U 6.0 U 12 U 17 U 17 U 17 U 33 U 17 U
5 5.6 U 5.7 U 12 U 14 U 14 U 14 U 28 U 14 U

SU1-B6 6/16/2010 3 6.1 U 5.9 U 12 U 15 U 15 U 15 U 30 U 15 U
5 41 47 12 U 47 46 32 100 100 15 U

10 5.2 U 5.8 U 12 U 13 U 13 U 13 U 26 U 13 U
SU1-B7 6/16/2010 3 6.7 U 5.9 U 12 U 17 U 17 U 17 U 34 U 17 U

5 40 6.4 U 13 U 1,100 20 U 560 4,900 170
10 9.2 6.0 U 12 U 15 U 15 U 15 U 31 U 15 U
12 6.0 U 5.8 U 12 U 15 U 15 U 15 U 30 U 15 U

SU1-B8 6/16/2010 5 30 8.2 U 20 20 420 30 U 47 220 30 U
10 6.3 U 5.5 U 11 U 16 U 16 U 16 U 31 U 16 U
12 5.4 U 5.7 U 11 U 13 U 13 U 13 U 27 U 13 U

SU1-B9 6/16/2010 3 6.0 U 8.8 40 48.8 15 U 15 U 15 U 30 U 15 U
5 9.4 6.0 U 12 U 680 14 U 190 1,300 88

10 6.4 U 5.8 U 12 U 16 U 16 U 16 U 32 U 16 U
12.5 5.8 U 5.8 U 12 U 15 U 15 U 15 U 29 U 15 U

DUP 12.5 5.4 U 5.6 U 11 U 14 U 14 U 14 U 27 U 14 U
SU1-B10 6/14/2010 5 12 U 5.7 U 11 U 29 U 29 U 29 U 58 U 29 U

10 11 U 5.7 U 12 U 28 U 28 U 28 U 57 U 28 U
15 10 U 5.5 U 11 U 25 U 25 U 25 U 51 U 25 U

SU1-B11 6/14/2010 5 1,800 140 130 2,070 33 U 190 3,700 65 U 33 U
10 5.8 U 5.6 U 11 U 15 U 15 U 15 U 29 U 110
15 5.3 U 5.4 U 11 U 13 U 13 U 13 U 26 U 13 U

15 DUP 10 U 5.5 U 11 U 26 U 26 U 26 U 52 U 26 U
SU1-B12 6/7/2010 6 5.8 6.4 12 24.2 11 U 18 11 U 23 U 20

10 1,200 940 1,100 3,240 18 150 2,300 120 1,000
15 8,400 3,700 3,400 15,500 180 U 1,100 16,000 680 2,800
20 2,200 1,200 1,100 4,500 30 U 250 4,400 170 1,800
34 63 54 63 180 13 U 13 U 61 26 U 34
45 350 140 140 630 13 U 41 570 34 240

SU1-B13 8/18/2010 5 4.9 U 5.3 U 11 U 12 U 12 U 12 U 25 U 12 U
10 4.2 U 20 J 28 48 10 U 10 U 10 U 21 U 10 U

10 DUP 11 13 18 42 13 U 13 U 13 U 26 U 13 U
15 5.2 U 5.0 U 10 U 13 U 13 U 13 U 26 U 13 U
20 5.6 U 5.5 U 11 U 14 U 14 U 14 U 28 U 14 U
25 5.2 U 5.3 U 11 U 13 U 13 U 13 U 26 U 13 U
30 5.3 U 5.3 U 11 U 13 U 13 U 13 U 26 U 13 U

Location ID
Sample

Date
Depth
(ft bgs)

TPH (mg/kg) VOCs (µg/kg)

 Potential Cleanup Level See Total TPH a

Analyte
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Table 10 (Continued)
Summary of Soil Analytical Results for Study Unit 1 - TPH and BTEX
Laurel Station
Bellingham, Washington

Gasoline Range Diesel Range Oil Range

Total TPH
(Direct Contact/

Adjusted for TEE)a Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene
200 (TEE)a

3,300/460 18,182 6,400,000 8,000,000 16,000,000 16,000,000
SU1-B14 6/8/2010 5 15 45 71 131 12 U 12 U 12 U 24 U 12 U

10 5.6 U 5.1 U 10 U 14 U 14 U 14 U 28 U 14 U
15 1,500 1,200 1,200 3,900 26 U 240 J 4,400 J 190 J 26 U

15 DUP 1,000 920 920 2,840 12 U 110 J 1,800 J 85 J 12 U
20 920 840 900 2,660 14 U 86 1,600 110 430
25 160 240 260 660 14 U 14 U 170 27 U 74
30 5.6 U 5.0 U 10 U 14 U 14 U 14 U 28 U 14 U
35 11 5.2 U 10 U 11 13 U 33 13 U 36 19
40 6.1 U 5.1 U 10 U 15 U 15 15 U 30 U 15 U
45 6.6 U 5.1 U 10 U 16 U 16 U 16 U 33 U 16 U

SU1-B15 8/18/2010 5 6.1 U 5.4 U 11 U 15 U 15 U 15 U 31 U 15 U
10 5.0 U 5.0 U 10 U 12 U 12 U 12 U 25 U 12 U
15 14 570 590 1,174 17 19 13 U 25 U 13 U
20 5.2 U 5.1 U 10 U 13 U 13 U 13 U 26 U 13 U

8/19/2010 25 6.2 U 5.2 U 10 U 16 U 16 U 16 U 31 U 16 U
30 5.5 U 5.3 U 10 U 14 U 14 U 14 U 27 U 14 U

SU1-B16 6/8/2010 5 5.6 U 93 J 59 J 152 14 U 14 U 14 U 28 U 14 U
15 5.5 U 5.3 U 11 U 14 U 14 U 14 U 27 U 14 U
20 6.0 U 5.1 U 10 U 15 U 15 U 15 U 30 U 15 U
25 5.4 U 5.3 U 11 U 14 U 14 U 14 U 27 U 14 U
30 5.0 U 5.2 U 10 U 12 U 12 U 12 U 25 U 12 U
35 5.7 U 5.1 U 10 U 14 U 14 U 14 U 28 U 14 U

SU1-B17 6/15/2010 3 6.2 U 5.4 U 11 U 16 U 16 U 16 U 31 U 16 U
5 5.7 U 5.6 U 11 U 14 U 14 U 14 U 28 U 14 U

10 5.5 U 5.6 U 11 U 14 U 14 U 14 U 27 U 14 U
SU1-B18 6/16/2010 5 6.3 U 6.0 U 12 U 16 U 16 U 16 U 32 U 16 U

10 5.5 U 5.6 U 11 U 14 U 14 U 14 U 27 U 14 U
SU1-B19 6/14/2010 6 14 7.6 23 44.6 14 U 14 U 14 U 28 U 570

8 8.8 U 5.4 U 11 U 22 U 22 U 22 U 44 U 110
10 6.4 U 5.6 U 11 U 16 U 16 U 16 U 32 U 16 U

SU1-B20 6/7/2010 29 7.3 U 14 19 33 18 U 18 U 18 U 36 U 18 U
30 5.7 U 5.1 U 10 U 14 U 14 U 14 U 28 U 14 U

SU1-B21 8/17/2010 32 5.5 U 8.0 J 42 50 14 U 14 U 14 U 28 U 14 U
45 5.0 U 5.0 U 10 U 12 U 12 U 12 U 25 U 12 U
50 5.5 U 5.3 U 11 U 14 U 14 U 14 U 28 U 14 U

SU1-B22 8/17/2010 5 5.6 U 5.0 U 10 U 14 U 14 U 14 U 28 U 14 U
10 190 85 J 100 375 14 U 29 310 33 80
15 5.7 U 5.3 U 11 U 14 U 14 U 14 U 28 U 14 U
20 5.1 U 5.2 U 10 U 13 U 13 U 13 U 26 U 13 U
25 5.2 U 5.0 U 10 U 13 U 13 U 13 U 26 U 13 U

8/18/2010 30 6.0 U 5.2 U 10 U 15 U 15 U 15 U 30 U 15 U
35 5.4 U 5.3 U 11 U 14 U 14 U 14 U 27 U 14 U
40 4.8 U 5.3 U 11 U 12 U 12 U 12 U 24 U 12 U
45 5.6 U 5.0 U 10 U 14 U 14 U 14 U 28 U 14 U

Location ID
Sample

Date
Depth
(ft bgs)

Analyte
TPH (mg/kg) VOCs (µg/kg)

See Total TPH a Potential Cleanup Level
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Table 10 (Continued)
Summary of Soil Analytical Results for Study Unit 1 - TPH and BTEX
Laurel Station
Bellingham, Washington

Gasoline Range Diesel Range Oil Range

Total TPH
(Direct Contact/

Adjusted for TEE)a Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene
200 (TEE)a

3,300/460 18,182 6,400,000 8,000,000 16,000,000 16,000,000
SU1-B23 8/19/2010 5 5.5 U 10 81 91 14 U 14 U 14 U 28 U 14 U

10 4.9 U 5.0 U 10 U 12 U 12 U 12 U 24 U 12 U
15 5.7 U 5.3 U 10 U 14 U 14 U 14 U 29 U 14 U
20 6.6 U 5.7 U 12 U 17 U 17 U 17 U 33 U 17 U
25 5.3 U 5.2 U 10 U 13 U 13 U 13 U 26 U 13 U

SU1-B24 8/19/2010 5 6.2 U 5.3 U 11 U 15 U 15 U 15 U 31 U 15 U
5 DUP 7.4 U 5.3 U 11 U 19 U 19 U 19 U 37 U 19 U

10 5.5 U 5.3 U 11 U 14 U 14 U 14 U 28 U 14 U
15 5.4 U 5.1 U 10 U 13 U 13 U 13 U 27 U 13 U
20 5.6 U 5.0 U 10 U 14 U 14 U 14 U 28 U 14 U
25 5.9 U 5.1 U 10 U 15 U 15 U 15 U 30 U 15 U

SU1-B25 8/19/2010 5 6.5 U 5.0 U 10 U 16 U 16 U 16 U 33 U 16 U
10 5.4 U 5.3 U 11 U 14 U 14 U 14 U 27 U 14 U
15 5.1 U 5.2 U 10 U 13 U 13 U 13 U 26 U 13 U
20 4.8 U 5.3 U 11 U 12 U 12 U 12 U 24 U 12 U

SU1-B26 8/20/2010 5 5.8 U 5.0 U 10 U 14 U 14 U 14 U 29 U 14 U
10 320 100 J 110 530 14 U 56 680 41 140
15 56 130 J 140 326 15 U 38 53 29 U 35
20 110 14 J 35 159 11 U 81 100 22 U 35
23 7.2 U 6.1 J 72 78.1 18 U 18 U 18 U 36 U 18 U

SU1-B29 2/9/2011 20 5.7 U 5.4 U 14 14 14 U 14 U 14 U 28 U 14 U
25 5.4 U 5.3 U 11 U 14 U 14 U 14 U 27 U 14 U
30 4.7 U 5.3 U 11 11 12 U 12 U 12 U 24 U 12 U

30 DUP 5.0 U 5.4 U 15 15 12 U 12 U 12 U 25 U 12 U
34 5.2 U 5.4 U 45 45 13 U 13 U 13 U 26 U 13 U

SU1-B30 6/10/2011 3 6.8 U 5.9 U 12 U 17 U 17 U 17 U 34 U 17 U
5 4.9 U 5.6 U 11 U 12 U 12 U 12 U 24 U 12 U

10 6.6 U 5.5 U 11 U 16 U 16 U 16 U 33 U 16 U
SU1-PEX1-S 12/13/2013 10 6.0 U 5.8 U 12 U 15 U 20 15 U 30 U 15 U

10 DUP 5.9 U 5.8 U 12 U 15 U 18 15 U 29 U 15 U
SU1-PEX2-S 12/13/2013 6 5.6 20 50 70 14 U 18 14 U 42 14 U
SU1-PEX3-S 12/13/2013 10 7.2 U 6.3 U 13 U 18 U 18 U 18 U 36 U 18 U
SU1-PEX4-S 12/13/2013 6 5.4 U 59 240 299 14 U 17 14 U 27 U 14 U
SU1-PEX5-S 12/13/2013 10 5.8 U 5.7 U 11 U 15 U 29 15 U 29 U 15 U
SU1-PEX6-S 12/13/2013 6 5.2 U 9 23 32 13 U 13 U 13 U 26 U 13 U
SU1-PEX7-S 12/13/2013 10 6.2 U 5.8 U 12 U 16 U 16 U 16 U 31 U 16 U
SU1-PEX8-S 12/13/2013 6 6.4 U 19 65 84 16 U 16 U 16 U 50 16 U
SU1-PEX9-S 12/13/2013 10 6.9 U 5.9 U 12 U 17 U 26 17 U 34 U 17 U
SU1-PEX10-S 12/13/2013 6 6.9 U 36 98 134 17 U 19 17 U 35 U 17 U
SU1-PEX11-S 12/13/2013 10 6 U 5.8 U 12 U 15 U 22 15 U 30 U 15 U
SU1-PEX12-S 12/13/2013 6 6.9 U 6.1 U 25 25 17 U 21 17 U 35 U 17 U
SU1-PEX13-B 12/13/2013 10 6.1 U 5.8 U 12 U 15 U 21 15 U 30 U 15 U

Notes:
Bolded value indicates the chemical was detected above the laboratory reporting limit

ft bgs - feet below ground surface

J - estimated value

MTCA - Model Toxics Control Act

µg/kg - microgram per kilogram
mg/kg - milligram per kilogram

NE - not established

PCL - potential cleanup level

TEE - terrestrial ecological evaluation

TPH - total petroleum hydrocarbons

U - not detected above reporting limit shown

VOCs - volatile organic compounds

See Total TPH a

DUP - duplicate

Location ID
Sample

Date
Depth
(ft bgs)

BTEX - benzene, toluene, ethylbenzene, and xylenes

Analyte
TPH (mg/kg) VOCs (µg/kg)

 Potential Cleanup Level

aFor locations with a surface cap or depths greater than 15 feet, the sum of gasoline-, diesel-, and heavy oil-range TPH is compared to the potential cleanup level for direct contact (3,300 mg/kg).  For locations that do not have a surface cap and are less than 15 ft bgs, gasoline-range 
TPH are compared to the TEE cleanup level of 200 mg/kg and the sum of diesel- and oil-range TPH is compared to the TEE cleanup level of 460 mg/kg.

Bolded and highlighted value exceeds the TPH MTCA Method B direct contact TPH, TEE PCLs, and/or MTCA Method B PCLs for BTEX.
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Table 11

Summary of Soil Analytical Results for Study Unit 1 - PAHs

Laurel Station

Bellingham, Washington

MW-10 SU1-B15 SU1-B28 (MW-7)

6/10/2011 6/8/2011 8/18/2010 2/7/2011

20 25 5 10 15 20 25 10 10 15 20 15 15 (DUP) 20 15 35
PAHs (µg/kg)

6,900 2,100 3,000 1,600 1,700 4,800 1,100 3,900 700 12,000 3,300 4,400 J 2,200 J 510 J 150 370 34,500
10,000 2,900 4,300 1,800 2,400 6,800 1,500 5,600 860 17,000 4,900 6,500 J 3,100 J 710 230 460 320,000

270 49 130 130 110 220 58 4.6 U 38 UJ 270 J 95 J 97 J 110 J 14 U 9.7 U 21 4,800,000
100 UJ 49 U 9.4 U 9.5 U 4.5 U 9.6 U 4.7 U 4.6 U 38 UJ 200 UJ 62 UJ 81 UJ 44 UJ 19 UJ 26 4.9 U NE

170 49 U 280 220 150 240 57 140 15 U 30 U 14 U 15 U 14 U 14 U 16 J 16 J 24,000,000
49 U 49 U 92 34 20 36 9.2 47 28 150 48 53 J 18 J 22 J 9.7 U 4.9 UJ 1,370a

49 U 49 U 37 9.5 U 6.7 12 4.7 U 63 18 J 40 J 14 U 15 U 14 U 14 U 9.7 U 15 J 137a

NA NA NA NA NA NA NA NA 15 U 36 15 15 U 14 U 14 U NA NA 1,370a

49 U 49 U 38 18 12 11 4.7 U 13 22 49 25 24 14 U 14 9.7 U 4.9 U NE
NA NA NA NA NA NA NA NA 15 U 36 15 15 U 14 U 14 U NA NA 13,700a

310 93 340 210 110 220 58 230 180 620 230 280 J 130 J 120 J 44 42 J 137,000a

49 U 49 U 9.4 U 9.5 U 4.5 U 9.6 U 4.7 U 4.6 U 15 U 30 U 14 U 15 U 14 U 14 U 9.7 U 4.9 U 137a

360 J 98 J 200 9.5 U 120 300 69 200 40 UJ 300 J 120 J 130 J 89 J 17 J 9.7 U 37 UJ 80,000
170 49 U 170 53 49 75 19 120 15 U 73 UJ 32 UJ 18 UJ 14 U 14 U 12 J 12 3,200,000

1,200 330 500 480 320 700 180 560 230 1,500 540 710 J 390 J 95 42 140 3,200,000
49 U 49 U 17 9.5 U 4.5 U 9.6 U 4.7 U 4.6 U 15 U 30 U 14 U 15 U 14 U 14 U 9.7 U 4.9 U 1,370a

3,200 520 1,100 270 540 2,200 330 1,800 180 4,600 1,400 1,600 970 150 J 850 48 UJ 1,600,000
2,300 610 1,400 1,100 780 1,600 370 1,500 230 2,900 1,000 1,300 J 630 J 140 62 230 NE
150 49 U 300 130 86 140 48 180 98 J 360 J 130 J 150 J 71 J 60 J 16 11 J 2,400,000

Total benzofluoranthene 88 49 U 76 29 25 30 5.4 38 NA NA NA NA NA NA 9.7 J 13 J 1,370/13,700a

11.9 0.93 51.3 5.5 9.8 17.8 0.58 70 22.6 68.4 10.1 8.1 3.1 3.4 1.41 16.72 137a

Notes:
Bolded value indicates the chemical was detected above the laboratory reporting limit.
cPAHs - carcinogenic PAHs
DUP - duplicate
ft bgs - foot below ground surface
J - estimated value
µg/kg - microgram per kilogram

NA - not analyzed
NE - not established
PAHs - polycyclic aromatic hydrocarbons
TTEC - total toxicity equivalent concentration
U - not detected above the reporting limit shown

Depth (ft bgs)

Benzo(b)fluoranthene

acPAH cleanup levels under Model Toxics Control Act (MTCA) are based on the calculated total toxicity of the mixture using the Toxicity Equivalency Methodology in Washington Administrative Code 173-340-708(8).  The mixture of cPAHs shall be considered a single
  hazardous substance and compared to the applicable MTCA Method B cleanup level for benzo(a)pyrene.  Total benzofluoranthene PCLs are shown for individual isomers (benzo[b]fluoranthene/benzo[k]fluoranthene).

6/9/2011

Benzo(g,h,i)perylene
Benzo(k)fluoranthene

Potential 
Cleanup

Level

1-Methylnaphthalene
2-Methylnaphthalene
Acenaphthene
Acenaphthylene

SU1-B12

6/7/2010

SU1-B14

6/8/2010

Location ID

Sample Date

MW-9

Naphthalene
Phenanthrene
Pyrene

TTEC cPAHs

MW-1

1/31/2011

Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene

Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
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Table 12

Summary of Soil Analytical Results for Study Unit 2 - TPH and BTEX

Laurel Station

Bellingham, Washington

Gasoline Range Diesel Range Oil Range

Total TPH
(Direct Contact/

Adjusted for TEE)a Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene
200 (TEE)a

3,300/460 18,182 6,400,000 8,000,000 16,000,000 16,000,000
SU2-B1 6/14/2010 2 59 6.7 U 16 16 43 U 43 U 43 U 86 U 43 U

5 12 U 6.2 U 12 U 30 U 30 U 30 U 60 U 30 U
10 13 U 5.7 U 12 U 32 U 32 U 32 U 64 U 32 U

10 DUP 13 U 5.9 U 12 U 32 U 32 U 32 U 65 U 32 U
SU2-B2 6/15/2010 2 16 U 6.3 U 12 U 39 U 39 U 39 U 78 U 39 U

5 10 U 6.0 U 12 U 26 U 26 U 26 U 52 U 26 U
SU2-B3 6/15/2010 2 10 U 5.9 U 12 U 26 U 26 U 26 U 52 U 26 U

5 11 U 5.7 U 11 U 26 U 26 U 26 U 53 U 26 U
SU2-B4 6/15/2010 2 11 U 6.2 U 12 U 28 U 28 U 28 U 56 U 28 U

5 93 180 110 290 27 U 27 U 150 53 U 27 U
10 48 90 24 114 28 U 28 U 28 U 56 U 28 U

12.5 12 U 7.9 12 U 7.9 29 U 29 U 29 U 59 U 29 U
SU2-B5 6/15/2010 2 6.7 U 6.0 U 12 U 17 U 17 U 17 U 33 U 17 U

5 5.3 U 5.5 U 11 U 13 U 13 U 13 U 27 U 13 U
7 5.0 U 5.7 U 11 U 12 U 12 U 12 U 25 U 12 U

SU2-B6 6/15/2010 2 5.7 U 5.8 U 12 U 14 U 14 U 14 U 28 U 14 U
5 6.5 U 5.7 U 11 U 16 U 16 U 16 U 32 U 16 U
10 9.3 U 5.6 U 11 U 23 U 23 U 23 U 47 U 23 U

SU2-B7 6/15/2010 2 6.4 U 5.9 U 12 U 16 U 16 U 16 U 32 U 16 U
5 5.7 U 5.9 U 12 U 14 U 14 U 14 U 29 U 14 U
10 5.9 U 5.9 U 12 U 15 U 15 U 15 U 29 U 15 U

SU2-B8 6/15/2010 2 6.6 U 5.6 U 11 U 17 U 17 U 17 U 33 U 17 U
5 6.3 U 5.9 U 12 U 16 U 16 U 16 U 32 U 16 U
7 6.8 U 5.9 U 12 U 17 U 17 U 17 U 34 U 17 U

Tank 180-1 3/3/2008 0.5 150 1,900 2,500 4,550 20 U 21 20 U

2 300 2,200 2,300 4,800 14 U 14 U 14 U

3 350 3,100 3,500 6,950 16 U 16 U 16 U

Tank 180-2 3/19/2008 0.5 5.6 U 5.3 U 11 U 14 U 14 U 14 U

1.5 5.1 U 6.0 U 12 U 13 U 13 U 13 U

4 5.8 U 6.1 U 12 U 14 U 14 U 14 U

Tank 180-3 3/19/2008 0.5 5.8 U 6.0 U 12 U 14 U 14 U 14 U

1.5 9.1 5.3 U 11 U 9.1 16 U 16 U 16 U

3 4.5 U 5.4 U 11 U 11 U 11 U 11 U

Location ID
Sample

Date
Depth
(ft bgs)

Analyte
TPH (mg/kg) VOCs (µg/kg)

aFor locations with a surface cap or depths greater than 15 feet, the sum of gasoline-, diesel-, and heavy oil-range TPH is compared to the potential cleanup level for direct contact (3,300 mg/kg).  For locations that do not have a surface cap and are less than 
15 ft bgs, gasoline-range TPH are compared to the TEE cleanup level of 200 mg/kg and the sum of diesel- and oil-range TPH  is compared to the TEE cleanup level of 460 mg/kg.

Potential Cleanup Level

30b

27 Ub

33 Ub

23 Ub

28 Ub

25 Ub

29 Ub

29 Ub

32 Ub

See Total TPH a
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Table 12 (Continued)
Summary of Soil Analytical Results for Study Unit 2 - TPH and BTEX
Laurel Station
Bellingham, Washington

Notes:
Bolded value indicates the chemical was detected above the laboratory reporting limit

ft bgs - feet below ground surface
µg/kg - microgram per kilogram
mg/kg - milligram per kilogram
MTCA - Model Toxics Control Act

TPH - total petroleum hydrocarbons
U - not detected above reporting limit shown
VOCs - volatile organic compounds

BTEX - benzene, toluene, ethylbenzene, and xylenes

TEE - terrestrial ecological evaluation

DUP - duplicate

NE - not established
PCL - potential cleanup level

Bolded and highlighted value exceeds the TPH MTCA Method B direct contact PCL, TEE PCLs, and/or MTCA Method B PCLs for BTEX.
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Table 13
Summary of Soil Analytical Results for Study Unit 3 - TPH and BTEX
Laurel Station
Bellingham, Washington

Gasoline Range Diesel Range Oil Range

Total TPH
(Direct Contact/

Adjusted for TEE)a Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene
200a

3,300/460 18,182 6,400,000 8,000,000 16,000,000 16,000,000
SU3-B1 6/14/2010 2 12 U 5.4 U 11 U 30 U 30 U 30 U 59 U 30 U

5 200 31 30 261 29 U 29 U 29 U 58 U 29 U
8 12 U 5.8 U 12 U 29 U 29 U 29 U 59 U 29 U

SU3-B2 6/14/2010 2 11 U 5.9 U 12 U 28 U 28 U 28 U 56 U 28 U
5 12 U 5.4 U 11 U 31 U 31 U 31 U 63 U 31 U

SU3-B3 6/14/2010 5 9.5 U 5.3 U 11 U 24 U 24 U 24 U 48 U 24 U
10 11 U 5.7 U 11 U 29 U 29 U 29 U 57 U 29 U
15 20 5.7 U 11 U 20 24 U 24 U 24 U 47 U 24 U

SU3-B4 6/14/2010 2 9.1 U 7.6 48 55.6 23 U 23 U 23 U 45 U 23 U
5 12 U 6.1 U 12 U 30 U 30 U 30 U 60 U 30 U

SU3-B5 6/14/2010 2 11 U 5.8 U 12 U 28 U 28 U 28 U 56 U 28 U
5 11 U 5.9 U 12 U 27 U 27 U 27 U 55 U 27 U

SU3-B6 6/14/2010 2 16 U 5.8 U 12 U 39 U 39 U 39 U 78 U 39 U
5 12 U 5.9 U 12 U 29 U 29 U 29 U 59 U 29 U

SU3-B7 6/14/2010 5 28 320 380 700 26 U 26 U 26 U 52 U 26 U
7 10 U 5.6 U 11 U 25 U 25 U 25 U 50 U 25 U

SU3-B8 8/23/2010 5 6.3 U 5.5 U 11 U 16 U 16 U 16 U 32 U 16 U
8 6.2 U 5.9 U 12 U 16 U 16 U 16 U 31 U 16 U

SU3-B9 8/23/2010 5 6.3 U 5.8 U 12 U 16 U 16 U 16 U 32 U 16 U
8 5.4 U 5.6 U 11 U 14 U 14 U 14 U 27 U 14 U

8 DUP 5.8 U 5.8 U 12 U 14 U 14 U 14 U 29 U 14 U
SU3-B10 8/23/2010 5 5.9 U 5.7 U 11 U 15 U 15 U 15 U 30 U 15 U

8 5.8 U 5.9 U 12 U 14 U 14 U 14 U 29 U 14 U

Notes:
Bolded value indicates the chemical was detected above the laboratory reporting limit.

BTEX - benzene, toluene, ethylbenzene, and xylenes

DUP - duplicate

ft bgs - foot below ground surface

µg/kg - microgram per kilogram
mg/kg - milligram per kilogram

MTEX - Model Toxics Control Act

NE - not established

PCL - potential cleanup level

TEE - terrestrial ecological evaluation

TPH - total petroleum hydrocarbons

U - not detected above reporting limit shown

VOCs - volatile organic compounds

Potential Cleanup Level
Location ID

Sample
Date

Depth
(ft bgs)

Analyte
TPH (mg/kg) VOCs (µg/kg)

aFor locations with a surface cap or depths greater than 15 feet, the sum of gasoline-, diesel-, and heavy oil-range TPH is compared to the potential cleanup level for direct contact (3,300 mg/kg).  For locations that do not have a surface 
cap and are less than 15 ft bgs, gasoline-range TPH are compared to the TEE cleanup level of 200 mg/kg and the sum of diesel- and oil-range TPH is compared to the TEE cleanup level of 460 mg/kg.

See Total TPH a

Bolded and highlighted value exceeds the TPH PCL adjusted for TEE based on no surface cap present and contamination above the TEE PCL present at less than 15 feet bgs.
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Table 14

Summary of Shallow Perched Groundwater Analytical Results - TPH and BTEX

Laurel Station

Bellingham, Washington

Location Sample Gasoline Range Diesel Range Oil Range Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene
ID Date (mg/L) (mg/L) (mg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

0.8/1.0 a 5 640 700 1,600 1,600
MW-1 2/23/2011 0.98 6.6 5.9 0.25 U 0.25 U 2 0.5 U 0.25 U

6/28/2011 1 2.6 1.9 0.25 U 0.25 U 1.7 0.5 U 0.25 U
9/27/2011 NS NS NS NS NS NS NS NS
12/2/2011 0.28 9.5 6.8 0.25 U 0.25 U 0.3 UJ 0.5 U 0.25 U
3/7/2012 0.29 1.9 1.9 0.57 0.25 U 0.68 0.5 U 0.25 U

MW-2 2/23/2011 0.51 0.56 0.58 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
6/27/2011 0.82 5.7 J 5.4 J 0.25 U 0.25 U 1.2 0.5 U 0.25 U

DUP 0.79 3.5 J 3.2 J 0.25 U 0.25 U 1.2 0.5 U 0.25 U
9/27/2011 NS NS NS NS NS NS NS NS
12/2/2011 0.57 1.8 1.4 0.58 0.25 U 0.61 UJ 0.5 U 0.28
3/8/2012 0.1 U 0.1 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

MW-3 2/23/2011 NS NS NS NS NS NS NS NS
6/27/2011 NS NS NS NS NS NS NS NS
9/27/2011 NS NS NS NS NS NS NS NS

11/30/2011 NS NS NS NS NS NS NS NS
3/7/2012 NS NS NS NS NS NS NS NS

MW-4 2/23/2011 0.63 0.14 0.2 U 1.6 0.25 U 0.25 U 0.5 U 0.25 U
6/28/2011 0.49 3.1 3.9 0.25 U 0.25 U 0.72 0.5 U 0.25 U
9/27/2011 NS NS NS NS NS NS NS NS

11/30/2011 1.5 0.59 J 1 J 0.25 0.25 U 0.85 1.6 0.25 U
3/7/2012 0.57 0.2 0.46 0.41 0.25 U 0.25 U 0.5 U 0.25 U

MW-5 2/24/2011 0.24 J 0.6 J 1.8 J 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
6/27/2011 NS NS NS NS NS NS NS NS
9/27/2011 NS NS NS NS NS NS NS NS

11/30/2011 NS NS NS NS NS NS NS NS
3/7/2012 0.1 U 2.2 7.8 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

MW-6 2/24/2011 0.1 UJ 0.1 U 0.29 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
DUP 0.1 UJ 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

6/28/2011 0.1 U 0.47 3.8 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
9/27/2011 0.1 U 0.42 U 0.83 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
12/1/2011 0.12 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
3/8/2012 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

MW-7 2/24/2011 0.74 J 1.3 1.5 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
6/28/2011 0.58 1.4 1.4 0.25 U 0.25 U 0.88 0.5 U 0.25 U
9/27/2011 0.1 U 0.4 U 0.8 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

11/30/2011 0.69 0.45 0.54 0.25 U 0.25 U 0.64 UJ 0.5 U 0.25 U
3/7/2012 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

Potential Cleanup Level 0.5 (Sum of Diesel- and Oil-Range)
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Table 14 (Continued)
Summary of Shallow Perched Groundwater Analytical Results - TPH and BTEX
Laurel Station
Bellingham, Washington

Location Sample Gasoline Range Diesel Range Oil Range Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene
ID Date (mg/L) (mg/L) (mg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

0.8/1.0 a 5 640 700 1,600 1,600
MW-8 2/23/2011 NS NS NS NS NS NS NS NS

6/27/2011 NS NS NS NS NS NS NS NS
9/27/2011 NS NS NS NS NS NS NS NS

11/30/2011 NS NS NS NS NS NS NS NS
3/7/2012 NS NS NS NS NS NS NS NS

MW-9 6/27/2011 NS NS NS NS NS NS NS NS
9/27/2011 NS NS NS NS NS NS NS NS

11/30/2011 NS NS NS NS NS NS NS NS
3/8/2012 0.32 0.51 0.36 0.25 U 0.25 U 0.29 0.5 U 0.25 U

MW-10 6/27/2011 NS NS NS NS NS NS NS NS
9/27/2011 NS NS NS NS NS NS NS NS
12/1/2011 0.19 NA NA 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
3/7/2012 NS NS NS NS NS NS NS NS

MW-11 6/27/2011 NS NS NS NS NS NS NS NS
9/27/2011 NS NS NS NS NS NS NS NS

11/30/2011 0.1 U NA NA 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
3/7/2012 0.1 U 0.1 U 0.29 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

MW-12 6/27/2011 NS NS NS NS NS NS NS NS
9/27/2011 NS NS NS NS NS NS NS NS

11/30/2011 NS NS NS NS NS NS NS NS
3/7/2012 NS NS NS NS NS NS NS NS

MW-13 6/27/2011 NS NS NS NS NS NS NS NS
9/27/2011 NS NS NS NS NS NS NS NS

11/30/2011 NS NS NS NS NS NS NS NS
3/7/2012 NS NS NS NS NS NS NS NS

MW-14 6/27/2011 NS NS NS NS NS NS NS NS
9/27/2011 NS NS NS NS NS NS NS NS

11/30/2011 NS NS NS NS NS NS NS NS
3/7/2012 NS NS NS NS NS NS NS NS

SW-1 8/26/2010 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
12/1/2010 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
2/24/2011 0.1 UJ 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
6/28/2011 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
9/27/2011 0.1 U 0.14 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

11/30/2011 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
3/8/2012 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

Potential Cleanup Level 0.5 (Sum of Diesel- and Oil-Range)
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Table 14 (Continued)
Summary of Shallow Perched Groundwater Analytical Results - TPH and BTEX
Laurel Station
Bellingham, Washington

Location Sample Gasoline Range Diesel Range Oil Range Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene
ID Date (mg/L) (mg/L) (mg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

0.8/1.0 a 5 640 700 1,600 1,600
SW-2 12/1/2010 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

DUP 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
8/26/2010 0.29 0.51 3.4 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

DUP 0.34 0.43 2.5 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
2/24/2011 0.1 UJ 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
6/28/2011 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
9/27/2011 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

11/30/2011 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
3/8/2012 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

SW-3 2/23/2011 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
6/28/2011 0.1 U 0.1 U 0.21 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
9/27/2011 NS NS NS NS NS NS NS NS

11/30/2011 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
3/7/2012 0.56 0.1 U 0.2 U 0.39 0.25 U 0.27 0.5 U 0.25 U

SW-4 8/26/2010 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
12/1/2010 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
2/23/2011 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
6/27/2011 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
9/27/2011 0.1 U 0.37 U 0.74 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

11/30/2011 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
3/8/2012 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

aGasoline mixtures without benzene/gasoline mixtures with benzene

Notes:
Bolded value indicates the chemical was detected above the laboratory reporting limit.
Bolded and highlighted value exceeds the potential cleanup level shown.  See Section 3 of remedial investigation/feasibility study for explanation of selected potential cleanup levels.
Monitoring well SW-5 has been dry since 1992.
BTEX - benzene, toluene, ethylbenzene, and xylenes
J - estimated value
µg/L - microgram per liter
mg/L - milligram per liter
NA - not analyzed (not enough water volume in well to fill sample containers for this analysis)
NS - not sampled (well was dry)
TPH - total petroleum hydrocarbons
U - not detected above reporting limit shown

Potential Cleanup Level 0.5 (Sum of Diesel- and Oil-Range)
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Table 15

Summary of Shallow Perched Groundwater Analytical Results - PAHs

Laurel Station

Bellingham, Washington

Location ID

Sample Date 2/23/2011 6/28/2011 9/27/2011 12/2/2011 3/7/2012 2/23/2011 6/27/2011 6/27/2011 (D) 9/27/2011 12/2/2011 12/2/2011 (D) 3/8/2012 2/23/2011 6/28/2011 9/27/2011 11/30/2011 3/7/2012 2/23/2011 6/28/2011 9/27/2011 11/30/2011 3/7/2012
PAHs (µg/L)

1-Methylnaphthalene 1.51 75 3.3 NS NA* 0.61 4.2 4.8 4.7 NS 0.92 J 0.98 0.18 NS NS NS NS NS 8.8 NA* NS 0.059 0.56

2-Methylnaphthalene 32 74 1.4 NS NA* 0.35 2.5 2.8 2.4 NS 0.44 J 0.46 0.054 NS NS NS NS NS 7.9 NA* NS 0.12 0.07

Acenaphthene 960 0.2 UJ 0.19 NS NA* 0.010 U 0.05 UJ 1.4 J 0.89 J NS 0.052 0.046 0.026 NS NS NS NS NS 0.18 NA* NS 0.012 U 0.07

Acenaphthylene NE 1.6 0.018 UJ NS NA* 0.010 U 0.1 0.01 U 0.01 U NS 0.073 J 0.043 0.011 U NS NS NS NS NS 0.01 U NA* NS 0.012 U 0.010 U

Anthracene 4,800 0.2 U 0.01 U NS NA* 0.026 M 0.05 U 0.01 U 0.01 U NS 0.03 U 0.011 U 0.011 U NS NS NS NS NS 0.01 U NA* NS 0.012 U 0.010 U

Benzo(a)anthracene 0.12a 0.2 U 0.03 NS NA* 0.024 0.05 U 0.063 0.014 NS 0.075 0.036 0.011 U NS NS NS NS NS 0.01 U NA* NS 0.014 0.010 U

Benzo(a)pyrene 0.12a 0.41 0.02 NS NA* 0.017 0.082 0.066 0.013 NS 0.03 UJ 0.013 J 0.011 U NS NS NS NS NS 0.012 NA* NS 0.012 UJ 0.010 U

Benzo(g,h,i)perylene NE 0.46 0.019 NS NA* 0.022 0.099 0.06 0.015 NS 0.044 0.016 0.011 U NS NS NS NS NS 0.01 U NA* NS 0.018 0.010 U

Chrysene 12a 4 J 0.29 NS NA* 0.19 0.63 J 0.39 J 0.12 J NS 0.31 J 0.15 J 0.038 NS NS NS NS NS 0.034 NA* NS 0.012 U 0.018

Dibenz(a,h)anthracene 0.012a 0.2 U 0.01 U NS NA* 0.010 U 0.062 0.01 U 0.01 U NS 0.03 U 0.011 U 0.011 U NS NS NS NS NS 0.01 U NA* NS 0.012 U 0.010 U

Dibenzofuran 16 3.5 0.11 NS NA* 0.055 0.29 0.55 0.59 NS 0.089 0.077 0.026 NS NS NS NS NS 0.21 NA* NS 0.012 U 0.043

Fluoranthene 640 1.9 0.057 NS NA* 0.039 0.15 0.16 J 0.068 J NS 0.054 0.026 0.011 U NS NS NS NS NS 0.017 NA* NS 0.012 U 0.010 U

Fluorene 640 15 0.3 NS NA* 0.24 0.81 1.4 1.5 NS 0.55 J 0.41 J 0.09 NS NS NS NS NS 0.84 NA* NS 0.012 U 0.2

Indeno(1,2,3-cd)pyrene 0.12a 0.2 U 0.01 U NS NA* 0.010 U 0.05 U 0.01 U 0.01 U NS 0.03 U 0.011 U 0.011 U NS NS NS NS NS 0.01 U NA* NS 0.012 U 0.010 U

Naphthalene 160 30 4.9 NS NA* 0.36 0.98 0.72 0.64 NS 0.21 0.24 0.035 NS NS NS NS NS 5.3 NA* NS 0.054 0.17

Phenanthrene NE 15 0.14 NS NA* 0.2 0.39 0.86 J 0.41 J NS 0.42 J 0.21 J 0.026 NS NS NS NS NS 0.39 NA* NS 0.057 0.026

Pyrene 480 2.6 0.14 NS NA* 0.081 0.34 0.19 J 0.089 J NS 0.22 J 0.099 0.02 NS NS NS NS NS 0.035 NA* NS 0.048 0.02

Total benzofluoranthenes 0.12/1.2a 0.7 0.062 NS NA* 0.045 0.16 0.16 0.029 NS 0.06 UJ 0.026 J 0.023 U NS NS NS NS NS 0.01 U NA* NS 0.024 UJ 0.02 U

TTEC cPAHs 0.12a 0.52 0.032 NC NC 0.026 0.11 0.092 0.019 NC 0.011 0.021 0.00038 NC NC NC NC NC 0.012 NC NC 0.0014 0.00018

Potential
Cleanup Level

MW-1 MW-2 MW-4MW-3
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Table 15 (continued)

Summary of Shallow Perched Groundwater Analytical Results - PAHs

Laurel Station

Bellingham, Washington

Location ID

Sample Date 2/24/2011 6/28/2011 9/27/2011 3/7/2012 2/24/2011 2/24/2011 (D) 6/28/2011 9/27/2011 12/1/2011 3/8/2012 3/8/12 (D) 2/24/2011 6/28/2011 9/27/2011 11/30/2011 3/7/2012 2/24/2011 6/27/2011 9/27/2011 11/30/2011 3/7/2012 6/27/2011 9/27/2011 11/30/2011
PAHs (µg/L)

1-Methylnaphthalene 1.51 1.7 NS NS 0.012 U 0.019 0.047 0.031 NA* 0.01 U 0.011 U 0.010 U 22 1.6 NA* 1.9 0.010 U NS NS NS NS NS NS NS NS

2-Methylnaphthalene 32 1.3 NS NS 0.012 U 0.026 0.059 0.041 NA* 0.01 U 0.011 U 0.010 U 26 0.75 NA* 0.12 0.010 U NS NS NS NS NS NS NS NS

Acenaphthene 960 0.064 NS NS 0.012 U 0.086 J 0.082 J 0.062 NA* 0.01 U 0.011 U 0.010 U 0.39 J 0.25 NA* 0.065 0.010 U NS NS NS NS NS NS NS NS

Acenaphthylene NE 0.01 U NS NS 0.012 U 0.01 U 0.01 U 0.01 U NA* 0.01 U 0.011 U 0.010 U 0.15 UJ 0.033 UJ NA* 0.015 J 0.010 U NS NS NS NS NS NS NS NS

Anthracene 4,800 0.01 U NS NS 0.012 U 0.52 0.42 J 0.46 NA* 0.061 0.023 0.037 0.01 U 0.01 U NA* 0.01 U 0.010 U NS NS NS NS NS NS NS NS

Benzo(a)anthracene 0.12a 0.01 U NS NS 0.012 U 1.4 J 0.72 J 1.2 NA* 0.3 0.064 0.12 0.01 U 0.01 U NA* 0.01 U 0.010 U NS NS NS NS NS NS NS NS

Benzo(a)pyrene 0.12a 0.01 U NS NS 0.012 U 0.71 J 0.44 J 0.75 NA* 0.25 J 0.051 0.096 0.01 U 0.01 U NA* 0.01 UJ 0.010 U NS NS NS NS NS NS NS NS

Benzo(g,h,i)perylene NE 0.01 U NS NS 0.012 U 0.27 J 0.15 J 0.29 NA* 0.084 0.02 0.031 0.01 U 0.01 U NA* 0.01 U 0.010 U NS NS NS NS NS NS NS NS

Chrysene 12a 0.01 UJ NS NS 0.012 U 0.96 J 0.58 J 1.1 NA* 0.26 0.063 0.12 0.077 J 0.01 U NA* 0.018 0.010 U NS NS NS NS NS NS NS NS

Dibenz(a,h)anthracene 0.012a 0.01 U NS NS 0.012 U 0.17 J 0.086 J 0.085 NA* 0.044 0.011 U 0.014 0.01 U 0.01 U NA* 0.01 U 0.010 U NS NS NS NS NS NS NS NS

Dibenzofuran 16 0.087 NS NS 0.012 U 0.05 0.052 0.068 NA* 0.01 U 0.011 U 0.010 U 0.66 0.096 NA* 0.054 0.010 U NS NS NS NS NS NS NS NS

Fluoranthene 640 0.01 U NS NS 0.012 U 3.2 J 1.6 J 1.9 NA* 0.42 0.1 0.18 0.048 0.01 U NA* 0.01 U 0.010 U NS NS NS NS NS NS NS NS

Fluorene 640 0.3 J NS NS 0.012 U 0.13 J 0.12 J 0.11 NA* 0.013 0.011 U 0.010 U 1.9 J 0.28 NA* 0.23 0.010 U NS NS NS NS NS NS NS NS

Indeno(1,2,3-cd)pyrene 0.12a 0.01 U NS NS 0.012 U 0.29 J 0.15 J 0.24 NA* 0.084 0.022 0.037 0.01 U 0.01 U NA* 0.01 U 0.010 U NS NS NS NS NS NS NS NS

Naphthalene 160 0.22 NS NS 0.012 U 0.044 0.055 0.048 NA* 0.01 U 0.011 U 0.010 U 11 0.75 NA* 0.97 0.010 U NS NS NS NS NS NS NS NS

Phenanthrene NE 0.17 NS NS 0.012 U 1.3 0.95 J 1 NA* 0.11 0.048 0.068 1.6 0.11 NA* 0.031 0.010 U NS NS NS NS NS NS NS NS

Pyrene 480 0.01 U NS NS 0.012 U 2.1 J 1 J 1.7 NA* 0.42 0.097 0.18 0.071 0.012 NA* 0.016 0.010 U NS NS NS NS NS NS NS NS

Total benzofluoranthenes 0.12/1.2a 0.01 U NS NS 0.024 U 1.2 J 0.74 J 1.4 NA* 0.35 J 0.085 0.16 0.016 0.02 U NA* 0.021 UJ 0.020 U NS NS NS NS NS NS NS NS

TTEC cPAHs 0.12a NC NC NC NC 1.03 0.62 1.05 NC 0.33 0.069 0.13 0.002 NC NC 0.00018 NC NC NC NC NC NC NC NC NC

MW-5 MW-6 MW-7Potential
Cleanup Level

MW-9MW-8
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Table 15 (continued)

Summary of Shallow Perched Groundwater Analytical Results - PAHs

Laurel Station

Bellingham, Washington

Location ID

Sample Date 6/27/2011 9/27/2011 12/1/2011 3/7/2012 6/27/2011 9/27/2011 11/30/2011 3/7/2012 6/27/2011 9/27/2011 11/30/2011 3/7/2012 6/27/2011 9/27/2011 11/30/2011 3/7/2012 6/27/2011 9/27/2011 11/30/2011 3/7/2012
PAHs (µg/L)

1-Methylnaphthalene 1.51 NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS NS NS NS NS NS NS NS NS

2-Methylnaphthalene 32 NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS NS NS NS NS NS NS NS NS

Acenaphthene 960 NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS NS NS NS NS NS NS NS NS

Acenaphthylene NE NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS NS NS NS NS NS NS NS NS

Anthracene 4,800 NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS NS NS NS NS NS NS NS NS

Benzo(a)anthracene 0.12a NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS NS NS NS NS NS NS NS NS

Benzo(a)pyrene 0.12a NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS NS NS NS NS NS NS NS NS

Benzo(g,h,i)perylene NE NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS NS NS NS NS NS NS NS NS

Chrysene 12a NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS NS NS NS NS NS NS NS NS

Dibenz(a,h)anthracene 0.012a NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS NS NS NS NS NS NS NS NS

Dibenzofuran 16 NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS NS NS NS NS NS NS NS NS

Fluoranthene 640 NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS NS NS NS NS NS NS NS NS

Fluorene 640 NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS NS NS NS NS NS NS NS NS

Indeno(1,2,3-cd)pyrene 0.12a NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS NS NS NS NS NS NS NS NS

Naphthalene 160 NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS NS NS NS NS NS NS NS NS

Phenanthrene NE NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS NS NS NS NS NS NS NS NS

Pyrene 480 NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS NS NS NS NS NS NS NS NS

Total benzofluoranthenes 0.12/1.2a NS NS NA* NS NS NS NA* 0.022 U NS NS NS NS NS NS NS NS NS NS NS NS

TTEC cPAHs 0.12a NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC

MW-11 MW-12MW-10Potential
Cleanup Level

MW-13 MW-14
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Table 15 (continued)

Summary of Shallow Perched Groundwater Analytical Results - PAHs

Laurel Station

Bellingham, Washington

Location ID

Sample Date 12/1/2010 2/24/2011 8/26/2010 6/28/2011 9/27/2011 11/30/2011 3/8/2012 8/26/2010 8/26/2010 (D) 12/1/2010 12/1/2010 (D) 2/24/2011 6/28/2011 9/27/2011 11/30/2011 3/8/2012 2/23/2011 6/28/2011 9/27/2011 11/30/2011 3/7/2012 12/1/2010 2/23/2011 8/26/2010 6/27/2011 9/27/2011 11/30/2011 3/8/2012
PAHs (µg/L)

1-Methylnaphthalene 1.51 0.019 0.03 0.29 0.01 U 0.013 0.015 0.28 0.01 U 0.018 J 0.017 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.011 U 0.022 0.01 U NS 0.01 U 0.010 U 0.01 U 0.072 0.016 0.01 U NA* 0.01 U 0.01 U

2-Methylnaphthalene 32 0.021 J+ 0.031 0.22 0.01 U 0.01 0.027 0.33 0.015 0.025 J 0.028 J+ 0.01 U 0.01 U 0.01 U 0.01 U 0.019 0.011 U 0.025 0.01 U NS 0.01 U 0.010 U 0.01 U 0.074 0.028 0.01 U NA* 0.01 U 0.01 U

Acenaphthene 960 0.01 U 0.01 UJ 0.026 0.01 U 0.01 U 0.01 U 0.010 U 0.01 U 0.01 UJ 0.01 U 0.01 U 0.01 UJ 0.01 U 0.01 U 0.01 U 0.011 U 0.01 UJ 0.01 U NS 0.01 U 0.010 U 0.01 U 0.01 UJ 0.01 U 0.01 U NA* 0.01 U 0.01 U

Acenaphthylene NE 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.010 U 0.01 U 0.01 UJ 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U NS 0.01 U 0.010 U 0.01 U 0.01 U 0.01 U 0.01 U NA* 0.01 U 0.01 U

Anthracene 4,800 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.010 U 0.01 U 0.022 J 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U NS 0.01 U 0.010 U 0.01 U 0.01 U 0.01 U 0.01 U NA* 0.01 U 0.01 U

Benzo(a)anthracene 0.12a 0.054 0.03 0.01 U 0.01 U 0.02 0.015 0.010 U 0.01 U 0.03 J 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U NS 0.01 U 0.010 U 0.01 U 0.01 U 0.01 U 0.01 U NA* 0.01 U 0.01 U

Benzo(a)pyrene 0.12a 0.082 0.045 0.01 U 0.014 0.03 0.019 J 0.010 U 0.01 U 0.028 J 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 UJ 0.011 U 0.01 U 0.01 U NS 0.01 UJ 0.010 U 0.01 U 0.01 U 0.01 U 0.01 U NA* 0.01 UJ 0.01 U

Benzo(g,h,i)perylene NE 0.041 0.014 0.01 U 0.01 U 0.019 0.012 0.010 U 0.01 U 0.01 UJ 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U NS 0.01 U 0.010 U 0.01 U 0.01 U 0.01 U 0.01 U NA* 0.01 U 0.01 U

Chrysene 12a 0.072 0.025 J 0.01 U 0.01 U 0.022 0.016 0.010 U 0.01 U 0.033 J 0.01 U 0.01 U 0.01 UJ 0.01 U 0.01 U 0.01 U 0.011 U 0.01 UJ 0.01 U NS 0.01 U 0.010 U 0.011 0.01 UJ 0.015 0.01 U NA* 0.01 U 0.01 U

Dibenz(a,h)anthracene 0.012a 0.022 0.011 0.01 U 0.01 U 0.01 0.01 U 0.010 U 0.01 U 0.01 UJ 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U NS 0.01 U 0.010 U 0.01 U 0.01 U 0.01 U 0.01 U NA* 0.01 U 0.01 U

Dibenzofuran 16 0.01 U 0.01 U 0.015 0.01 U 0.01 U 0.01 U 0.010 U 0.01 U 0.011 J 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U NS 0.01 U 0.010 U 0.01 U 0.01 U 0.013 0.01 U NA* 0.01 U 0.01 U

Fluoranthene 640 0.05 0.025 0.01 U 0.01 U 0.019 0.019 0.010 U 0.01 U 0.072 J 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U NS 0.01 U 0.010 U 0.01 U 0.01 U 0.027 0.01 U NA* 0.012 0.01 U

Fluorene 640 0.01 U 0.01 UJ 0.05 0.01 U 0.011 0.01 U 0.010 U 0.01 U 0.02 J 0.01 U 0.01 U 0.01 UJ 0.01 U 0.01 U 0.01 U 0.011 U 0.01 UJ 0.01 U NS 0.01 U 0.010 U 0.01 U 0.01 UJ 0.016 0.01 U NA* 0.01 U 0.01 U

Indeno(1,2,3-cd)pyrene 0.12a 0.038 0.016 0.01 U 0.01 U 0.018 0.011 0.010 U 0.01 U 0.01 UJ 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U NS 0.01 U 0.010 U 0.01 U 0.01 U 0.01 U 0.01 U NA* 0.01 U 0.01 U

Naphthalene 160 0.045 J+ 0.036 0.059 0.027 0.024 0.024 0.36 0.02 0.028 J 0.014 J+ 0.01 U 0.018 0.02 0.038 0.027 0.012 0.046 0.02 NS 0.012 0.012 0.01 U 0.06 0.028 0.013 NA* 0.01 0.01 U

Phenanthrene NE 0.025 0.014 0.013 0.01 U 0.015 0.014 0.010 U 0.014 J 0.12 J 0.017 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.011 U 0.015 0.01 U NS 0.01 U 0.010 U 0.01 U 0.01 U 0.055 0.01 U NA* 0.01 U 0.01 U

Pyrene 480 0.056 0.021 0.01 U 0.01 U 0.021 0.018 0.010 U 0.01 U 0.077 J 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U NS 0.01 U 0.010 U 0.01 U 0.01 U 0.032 0.01 U NA* 0.01 U 0.01 U

Total benzofluoranthenes 0.12/1.2a 0.1 0.058 0.01 U 0.02 U 0.039 0.027 J 0.020 U 0.01 U 0.042 J 0.01 U 0.01 U 0.01 U 0.02 U 0.02 U 0.02 UJ 0.021 U 0.01 U 0.02 U NS 0.021 UJ 0.02 U 0.01 U 0.01 U 0.023 0.02 U NA* 0.021 UJ 0.020 U

TTEC cPAHs 0.12a 0.104 0.057 NC 0.014 0.039 0.024 NC NC 0.036 NC NC NC NC NC NC NC NC NC NC NC NC 0.00011 NC 0.002 NC NC NC NC
acPAH cleanup levels under Model Toxics Control Act (MTCA) are based on the calculated total toxicity of the mixture using the Toxicity Equivalency Methodology in Washington Administrative Code 173-340-708(8).

The mixture of cPAHs shall be considered a single hazardous substance and compared to the applicable MTCA Method A cleanup level for benzo(a)pyrene. See Section 3 of remedial investigation/feasibility study report for explanation of selected potential cleanup levels.

Total benzofluoranthene potential cleanup level are shown for individual isomers (benzo[b]fluoranthene/benzo[k]fluoranthene).

Monitoring well SW-5 has been dry since 1992.

Notes:

Bolded value indicates the chemical was detected above the laboratory reporting limit.

* - PAH analysis not performed due to insufficient water volume in well

cPAHs - carcinogenic PAHs

D - duplicate sample

J - estimated value

J+ - estimated value with potential high bias

µg/L - microgram per liter

NA - not analyzed (not enough water volume in well to fill sample containers for this analysis)

NC - not calculated

NE - not established

NS - not sampled (well was dry)

PAHs - polycyclic aromatic hydrocarbons

U - not detected above reporting limit shown

SW-4SW-1 SW-3SW-2Potential
Cleanup Level

Bolded and highlighted value exceeds the potential cleanup level.
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Table 16 MNA Results 

1 of 1 

Table 16 
Summary of Monitored Natural Attenuation Parameters for Groundwater 
Laurel Station 
Bellingham, Washington 

Parameter 

Location ID 

SW-2a MW-1a MW-2b 
MW-2 
Fieldb MW-6a MW-7a 

Primary Geochemical Indicators 

DO (mg/L) 10.7 13 9.5 -- 11.9 10.4 

ORP (mV) 171 -17 10 -- 121 -19 

pH 5.75 7.38 6.82 -- 6.33 7.78 

Conductivity (mS/cm) 31.2 25.4 19 -- 27.9 24.9 

Temperature (ºC) 11.7 10.8 11.7 -- 11.5 11.4 

Secondary Geochemical Indicators 

Sulfate (mg/L) 10.5 1.7 0.4 0.4 9.6 0.2 

Nitrate (mg/L) 0.7 0.1 0.1 0.1 0.1 0.1 

Ferrous iron (mg/L) 0.0 1.0 2.0 -- 0.0 4.0 

Manganese (µg/L) 1.0 2,270 300 304 11 1,640 

Methane (µg/L) 0.7 716 219 269 0.7 165 

Alkalinity (mg/L) 123 138 95.3 100 168 122 

aSampled 6/28/2011 
bSampled 6/27/2011 

Notes: 
°C - degree Celsius 
DO - dissolved oxygen 
µg/L - microgram per liter 
mg/L - milligram per liter 
mS/cm - microsiemens per centimeter 
mV - millivolt 
ORP - oxidation reduction potential 



Table 17
Summary of Analytical Microbiology Results in Groundwater
Laurel Station
Bellingham, Washington

Well ID Sample Date
Heterotrophic Plate Count

(CFU/mL)
Hydrocarbon-Degrading Bacteria

(MPN/100 mL)

MW-2 12/12/11 109 J 8,500

MW-7 12/12/11 500 700,000

Notes:

CFU/mL - colony-forming units per milliliter

J - estimated value

MPN/100 mL - most probable number per 100 milliliters

Table 17 DPE - Microbiology Data 1 of 1



Table 18
Summary of Surface Water Analytical Results - TPH and BTEX
Laurel Station
Bellingham, Washington

Gasoline Range Diesel Range Oil Range Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene

0.8/1.0a 0.5 0.5 1.2 1,300 530 NE NE
A3-DAM2 6/17/2010 0.10 U 0.10 U 0.20 U 0.25 U 0.37 0.25 U 0.50 U 0.25 U
A3-DAM3 6/17/2010 0.10 U 0.10 U 0.20 U 0.25 U 0.25 U 0.25 U 0.50 U 0.25 U
SU3-SW-1 6/16/2010 0.10 U 0.10 U 0.20 U 0.25 U 0.25 U 0.25 U 0.50 U 0.25 U
SU3-SW-2 6/16/2010 0.10 U 0.10 U 0.20 U 0.25 U 0.25 U 0.25 U 0.50 U 0.25 U
SU3-SW-3 6/17/2010 0.10 U 0.10 U 0.20 U 0.25 U 0.25 U 0.25 U 0.50 U 0.25 U

aGasoline mixtures with benzene/gasoline mixtures without benzene

Notes:
Bolded value indicates the chemical was detected above the laboratory reporting limit
BTEX - benzene, toluene, ethylbenzene, and xylenes
µg/L - microgram per liter

mg/L - milligram per liter
NE - not established
TPH - total petroleum hydrocarbons
U - not detected above reporting limit shown
VOCs - volatile organic compounds

Potential Cleanup Level

VOCs (µg/L)

Location ID Sample Date

Analyte

TPH (mg/L)
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Table 19
Summary of Soil/Sediment Analytical Results From Wetlands and Deer Creek - TPH, BTEX, and Total Organic Carbon
Laurel Station
Bellingham, Washington

Gasoline Range Diesel Range Oil Range Total TPH Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene
Potential  Cleanup Level - Freshwater Sediment NE 340 3,600 NE NE NE NE NE NE NE NE
A3-SED3 6/17/2010 A3-SED3-L 0-1 14 U 7.9 U 45 45 35 U 35 U 35 U 70 U 60 5.55 60.1

A3-SED3-C 0-1 16 U 8.2 U 43 43 41 U 41 U 41 U 82 U 41 U 3.93 58.5
A3-SED3-R 0-1 22 U 42 J 72 72 56 U 56 U 56 U 110 U 56 U 4.35 54.8

200 460 18,182 6,400,000 8,000,000 16,000,000 16,000,000 NE NE
A1-SED1 6/17/2010 A1-SED1-L 0-1 12 U 8.4 U 17 U NC 29 U 29 U 29 U 58 U 29 U 4.81 62.8

A1-SED1-C 0-1 12 U 7.1 U 14 U NC 31 U 31 U 31 U 62 U 31 U 3.27 68.2
A1-SED1-R 0-1 11 U 12 J 35 47 28 U 28 U 28 U 56 U 28 U 2.54 67.8

A1-SED2 6/17/2010 A1-SED2-L 0-1 11 U 7.1 U 14 U NC 27 U 27 U 27 U 54 U 27 U 1.94 66.2
A1-SED2-C 0-1 9.3 U 6.4 U 15 15 23 U 23 U 23 U 46 U 23 U 1.64 74.6
A1-SED2-R 0-1 12 U 7.8 U 20 20 31 U 31 U 31 U 62 U 31 U 3.20 62.4

A1-SED3 6/17/2010 A1-SED3-L 0-1 10 U 7.3 U 15 15 26 U 26 U 26 U 52 U 26 U 5.28 67.5
A1-SED3-C 0-1 13 U 7.2 U 18 18 32 U 32 U 32 U 64 U 32 U 3.64 67.5
A1-SED3-R 0-1 12 U 7.6 U 17 17 31 U 31 U 31 U 61 U 31 U 4.03 65.7

A2-SED1 6/17/2010 A2-SED1-L 0-1 17 U 8.8 U 60 60 42 U 42 U 42 U 84 U 42 U 6.43 58.7
A2-SED1-C 0-1 14 U 8.0 U 44 44 36 U 36 U 36 U 71 U 36 U 3.84 60.9
A2-SED1-R 0-1 16 U 11 J 70 81 40 U 40 U 40 U 79 U 40 U 5.52 61.0

A3-SED1 6/17/2010 A3-SED1-L 0-1 31 6.5 U 15 15 18 U 18 U 18 U 37 U 18 U 1.31 74.5
A3-SED1-C 0-1 8.6 U 6.1 U 12 U NC 22 U 22 U 22 U 43 U 22 U 0.13 77.6
A3-SED1-R 0-1 9.4 U 6.1 U 12 U NC 24 U 24 U 24 U 47 U 24 U 0.12 81.7

A3-SED2 6/17/2010 A3-SED2-L 0-1 21 U 10 U 52 52 52 U 52 U 52 U 100 U 52 U 3.66 47.3
A3-SED2-C 0-1 17 U 28 J 110 138 42 U 42 U 42 U 84 U 42 U 1.78 62.2
A3-SED2-R 0-1 11 U 7.4 U 31 31 28 U 28 U 28 U 56 U 28 U 0.97 67.2

SU3-SED1 8/25/2010 SU3-SED1-R2a 0-1 9.0 U 440 480 920 22 U 22 U 22 U 45 U 22 U NA NA
SU3-SED1 6/16/2010 SU3-SED1-L 0-1 7.1 U 6.4 U 13 U NC 18 U 18 U 18 U 36 U 18 U 1.04J 75.7

SU3-SED1-C 0-1 7.0 U 6.6 U 13 U NC 18 U 18 U 18 U 35 U 18 U 0.447 75.8
SU3-SED1-R 0-1 7.2 U 220 210 430 18 U 18 U 18 U 36 U 18 U 0.756 73.6

SU3-SED2 6/16/2010 SU3-SED2-L 0-1 13 U 7.7 U 21 21 31 U 31 U 31 U 63 U 31 U 4.05 64.2
SU3-SED2-C 0-1 6.8 U 6.0 U 12 U NC 17 U 17 U 17 U 34 U 17 U 1.93 82.7
SU3-SED2-R 0-1 15 U 10 U 74 74 38 U 38 U 38 U 75 U 38 U 10.3 47.1

SU3-SED3 6/17/2010 SU3-SED3-L 0-1 8.3 U 6.9 U 25 25 21 U 21 U 21 U 42 U 21 U 1.98 70.9
SU3-SED3-C 0-1 19 U 14 63 77 46 U 67 46 U 93 U 46 U 4.93 56.1
SU3-SED3-R 0-1 9.3 U 21 57 78 23 U 23 U 23 U 47 U 23 U 2.10 75.3

SU3-SED4 8/25/2010 SU3-DUP1 0-1 11 U 7.6 U 15 U NC 28 U 28 U 28 U 56 U 28 U NA NA
SU3-SED4-L 0-1 14 U 8.9 U 18 U NC 36 U 36 U 36 U 73 U 36 U NA NA
SU3-SED4-C 0-1 12 U 8.4 U 17 U NC 31 U 31 U 31 U 62 U 31 U NA NA
SU3-SED4-R 0-1 8.1 U 6.6 U 13 U NC 20 U 20 U 20 U 40 U 20 U NA NA

SU3-PEX1 12/3/2013 SU3-PEX1-S 1 6.3 U 7.3 12 U 7.3 16 U 16 U 16 U 31 U 16 U NA NA
SU3-PEX2 SU3-PEX2-S 1 7.2 U 6.5 U 13 U NC 18 U 18 U 18 U 36 U 18 U NA NA
SU3-PEX3 SU3-PEX3-S 1 7.9 U 6.4 U 13 U NC 20 U 20 U 20 U 40 U 20 U NA NA
SU3-PEX4 SU3-PEX4-S 1 7.9 U 6.2 U 12 U NC 20 U 20 U 20 U 40 U 20 U NA NA
SU3-PEX5 SU3-PEX5-B 2 6.5 U 6 U 12 U NC 16 U 16 U 16 U 32 U 16 U NA NA
SU3-PEX5 SU3-PEXDUP1 2 6.4 U 6.1 U 12 U NC 16 U 16 U 16 U 32 U 16 U NA NA
aSample collected from same location as SU3-SED1-R

Notes:
Bolded value indicates the chemical was detected above the laboratory reporting limit.

ft bgs - foot below ground surface

µg/kg - microgram per kilogram
mg/kg - milligram per kilogram
NC - not calculated
TPH - total petroleum hydrocarbons

U - not detected above reporting limit shown
VOCs - volatile organic compounds

Potential  Cleanup Level - Soil

Total 
Solids 

Analyte

VOCs (µg/kg)
Sample IDLocation ID

Depth
(ft bgs)

Sample
Date

TPH (mg/kg) Total Organic 
Carbon (%)

See Total TPH

Bolded and highlighted value exceeds the selected potential cleanup level.
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Table 20

Summary of Soil from Wetland Area in Study Unit 3 - PAHs

Laurel Station

Bellingham, Washington

Location ID SU3-SED1

Sample Date 8/25/2010

Depth 0 - 1 ft bgs

PAHs (µg/kg)

1-Methylnaphthalene 700 J 34,500

2-Methylnaphthalene 1000 J 320,000

Acenaphthene 25 UJ 4,800,000

Acenaphthylene 15 UJ NE

Anthracene 4.9 U 24,000,000

Benzo(a)anthracene 7.4 1,370a

Benzo(a)pyrene 8.8 UJ 137a

Benzo(g,h,i)perylene 4.9 U NE

Chrysene 33 137,000a

Dibenz(a,h)anthracene 4.9 U 137a

Dibenzofuran 45 UJ 80,000

Fluoranthene 16 3,200,000

Fluorene 170 J 3,200,000

Indeno(1,2,3-cd)pyrene 4.9 U 1,370a

Naphthalene 190 1,600,000

Phenanthrene 200 NE

Pyrene 17 2,400,000

Total benzofluoranthene 12 UJ 1,370/13,700a

TTEC cPAHs 1.07 137

acPAH cleanup levels under Model Toxics Control Act (MTCA) are based

  on the calculated total toxicity of the mixture using the Toxicity Equivalency 

  Methodology in Washington Administrative Code 173-340-708(8).  

  Total benzofluoranthene PCLs are shown for individual isomers 

  (benzo[b]fluoranthene/benzo[k]fluoranthene).

Notes:

cPAHs - carcinogenic PAHs

ft bgs - foot below ground surface
µg/kg - microgram per kilogram

NE - not established

PAHs - polycyclic aromatic hydrocarbons

U - not detected above reporting limit shown

Potential
Cleanup

Level
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Table 21
DPE Pilot Test Steps
Laurel Station
Bellingham, Washington

Step Time
Sample 
Time

Average 
scfm

Stinger 
Vacuum 
(in. Hg)

Casing 
Vacuum 
(in. Hg)

Casing Vacuum  
(in. wc)

Start 9:00 -- 0 0.0 0 0
Step 1 9:00 - 11:00 10:50 106.8 5 4.5 61
Step 2 11:00 - 13:00 12:50 83.2 10 10 136
Step 3A 13:00 - 15:00 14:50 55 20 13 177
Step 3B 15:00 - 17:00 16:30 81.3 20 12 163
End 17:00 -- 0 0 0 0

Start 9:00 -- 0 0.0 0 0
Step 1 9:00 - 11:30 11:15 99.7 5 5 68
Step 2 11:30 - 13:00 12:45 82.7 10 10.5 143
Step 3A 13:00 - 14:30 14:30 51.8 20 15 204
Step 3B 14:30 - 17:00 16:30 112.4 20 12.5 170
End 17:00 -- 0 0 0 0

Notes:

--  - not applicable

DPE - dual-phase extraction

in. Hg - inch of mercury

in. wc - inch of water in column

scfm - standard cubic feet per minute

DPE Test MW-9 (12/14/2011)

DPE Test MW-10 (12/13/2011) 

Table 21 DPE Pilot Test Steps 1 of 1



Table 22
Field Permeability Calculations
Laurel Station
Bellingham, Washington

Screened Screened Barometric Barometric Air Well Radius of Applied Well Applied Well Absolute 1 in. wc 1 in. wc Absolute
Extraction Flow Rate Flow Rate Interval Interval Pressure Pressure Viscosity Radius Influence Vacuum Vacuum Pressure Vacuum Vacuum Pressure

Well (scfm) (cm3/s) (ft) (cm) (in. Hg) (Pa) (g/cm-s) (cm) (ft) (in. Hg) (Pa) (g/cm-s2) (in. wc) (Pa) (g/cm-s2) (cm2) (darcy)

MW-9 16.0 7,551 20 609.6 29.60 100,237 0.00018 5.08 45 12.0 40,637 596,004 1.00 249 999,883 3.65E-09 0.37

MW-10 26.0 12,271 15 457.2 29.60 100,237 0.00018 5.08 45 12.5 42,330 579,072 1.00 249 999,883 7.45E-09 0.75

Average: 0.56

Notes:
% - percent
cm - centimeter
cm2  - square centimeter
cm3/s - cubic centimeter per second
ft - feet
g/cm-s - gram per centimeter per second
g/cm-s2 - gram per square centimeter per second
in. Hg - inch of mercury
in. wc - inch of water column
Pa - pascal
scfm - standard cubic feet per minute

Field Air Permeability Equation (from Johnson et al. 1990):

where: Q = air flow rate (cm3/s)

H = well screen interval (cm)

k = average soil permeability (cm2)

µ = viscosity of air (g/cm-s) = 0.00018 g/cm-s
Patm = absolute ambient pressure (g/cm-s2)

Pw = absolute pressure at extraction well (g/cm-s2)

R1 = radius of influence (cm)

Rw = radius of well (cm)

Solving for k:
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Table 23
Vacuum Response at Observation Wells During DPE Pilot Testing
Laurel Station
Bellingham, Washington

Well ID

Distance 
From Test 

Well        
(feet)

Start 
vacuum    
(in. wc)

End 
Vacuum 
(in. wc)

Vacuum 
Influence
(in. wc)

Screen 
Interval 

(feet) Comment

MW-9 0 -- -- 163.1 7-27 Test well
MW-1 5 -0.4 29 29.4 6-26 Observation well
MW-10 30 -0.8 2 2.8 10-25

SW-5 36 -1.1 -1.9 -0.8a 34-39
MW-2 47 0 0 0 5-31
SW-4 48 -0.81 0.69 1.5 18-28
MW-5 48 -0.82 0.68 1.5 20-40

MW-7 54 -0.8 -0.3 0.5a 30-45

MW-10 0 -- -- 169.9 10-25 Test well

SW-5 7 -1.1 -2.6 -1.5a 34-39 Observation well
SW-4 18 -0.81 10.5 11.31 18-28
MW-9 30 -0.8 3.5 4.3 7-27
MW-1 36 -0.4 2.6 3 6-26
MW-5 45 -0.82 4.7 5.52 20-40
MW-2 75 0 0 0 5-31

MW-7 80 -0.8 -1.3 -0.5a
30-45

Notes:
-- - not applicable
DPE - dual-phase extraction
in. wc - inches of water

ROI - radius of influence

DPE Test MW-9 (12/14/2011) - Estimated ROI 43 feet

DPE Test MW-10 (12/13/2011) - Estimated ROI 46 feet

aDPE monitoring wells SW-5 and MW-7 encountered pressure instead of vacuum during the test.  Both of these wells 
 screened interval is deeper than the bottom of the pilot test well.

Table 23 Vacuum Response During DPE Testing 1 of 1



Table 24
Soil Vapor Analytical Results for TPH
Laurel Station  
Bellingham, Washington

PID
ppm ppbv ppmv Flag ppmv DV Flag

MW-9 Step 1-Front Tedlar bag 12/14/11 1050 265 2,700,000 2,700 11,000,000 J
Tedlar bag 12/14/11 1050 60 470,000 470 1,900,000 J

Carbon tube #1 12/14/11 1050 196 48,000 800,000 2.10 1,200 20,000

Carbon tube #2 12/14/11 1050 1,000 U 17,000 U 1.89 1,100 18,000

Tedlar bag 12/14/11 1250 89 440,000 440 1,800,000 J

Carbon tube #1 12/14/11 1245 342 82,000 1,400,000 2.62 1,500 25,000

Carbon tube #2 12/14/11 1245 1,000 U 17,000 U 1,000 U 17,000 U

Cedlar bag 12/14/11 1450 320 2,100,000 2,100 8,600,000 J

Carbon tube #1 12/14/11 1450 1,418 350,000 5,800,000 J 0 1,000 U 17,000 U

Carbon tube #2 12/14/11 1450 1,000 U 17,000 U 1,000 U 17,000 U

Tedlar bag 12/14/11 1630 340 1,800,000 1,800 7,400,000 J

Carbon tube #1 12/14/11 1630 1,540 380,000 6,300,000 J 2.83 1,600 27,000 J

Carbon tube #2 12/14/11 1630 4 1,000 17,000 1,000 U 17,000 U

MW-10 Step 1-Front Tedlar bag 12/13/11 1120 4,300,000 4,300 18,000,000 J

Tedlar bag 12/13/11 1115 106 650,000 650 2,600,000 J

Carbon tube #1 12/13/11 1050 245 63,000 1,000,000 2.62 1,500 25,000

Carbon tube #2 12/13/11 1050 1,000 U 17,000 U 1.89 1,100 18,000

Tedlar bag 12/13/11 1245 164 1,000,000 1,000 4,100,000 J

Carbon tube #1 12/13/11 1250 489 120,000 2,000,000 2.10 1,200 20,000

Carbon tube #2 12/13/11 1250 1,000 U 17,000 U 3.36 1,900 32,000

Tedlar bag 12/13/11 1430 508 2,400,000 2,400 9,800,000 J

Carbon tube #1 12/13/11 1430 1,491 370,000 6,100,000 J 4.72 2,700 45,000 J

Carbon tube #2 12/13/11 1430 1,000 U 17,000 U 3.88 2,200 37,000

Tedlar bag 12/13/11 1630 521 1,900,000 1,900 7,800,000 J

Carbon tube #1 12/13/11 1630 1,540 380,000 6,300,000 J 6.51 3,700 62,000 J

Carbon tube #2 12/13/11 1630 6 1,400 23,000 5.46 3,100 52,000
aThe molecular weight of gasoline is assumed to be 100 grams/mole and diesel is assumed to be 233 grams/mole.

Notes:
Value in bold font indicates a detected compound.
DV - data validation
J - estimated value
µg/m3 - microgram per cubic meter
ng - nanogram
ppbv - parts per billion by volume
ppmv - parts per million by volume
TPH - total petroleum hydrocarbon
U - Compound was analyzed for but not detected above the reporting limit shown.

Step 3A-Exhaust

Step 3B-Exhaust

Sample Date µg/m3

Step 1-Exhaust

Step 2-Exhaust

Step 3A-Exhaust

Step 3B-Exhaust

Step 1-Exhaust

ng µg/m3 ng
Gasoline-Range TPHa Diesel-Range TPHa

Well ID Sample ID Sample Medium Sample Time

Step 2-Exhaust
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Table 25
Soil Vapor Analytical Results for BTEX
Laurel Station
Bellingham, Washington

DV Flag DV Flag DV Flag DV Flag DV Flag

MW-9 Step 1-Front Tedlar bag 12/14/11 1050 84 U 270 U 84 U 310 U 84 U 360 U 84 U 360 U 84 U 360 U

Tedlar bag 12/14/11 1050 12 U 40 U 12 U 47 U 12 U 54 U 12 U 54 U 12 U 54 U

Carbon tube #1 12/14/11 1050 31 5.9 98 5.0 83 4.3 U 72 U 7.5 120 4.3 U 72 U

Carbon tube #2 12/14/11 1050 3.2 U 53 U 3.8 U 63 U 4.3 U 72 U 4.3 U 72 U 4.3 U 72 U

Tedlar bag 12/14/11 1250 100 U 320 U 180 680 J 100 U 430 U 100 U 430 U 100 U 430 U

Carbon tube #1 12/14/11 1245 24 4.6 77 8.3 140 4.3 U 72 U 6.2 100 4.3 U 72 U

Carbon tube #2 12/14/11 1245 3.2 U 53 U 4.3 72 J 4.3 U 72 U 4.3 U 72 U 4.3 U 72 U

Tedlar bag 12/14/11 1450 100 U 320 U 270 1,000 J 100 U 430 U 100 U 430 U 100 U 430 U

Carbon tube #1 12/14/11 1450 31 5.9 98 J 46 770 J 30 500 J 58 980 J 21 350 J

Carbon tube #2 12/14/11 1450 3.2 U 53 U 3.8 U 63 U 4.3 U 72 U 6.6 110 4.3 U 72 U

Step 3B-Exhaust Tedlar bag 12/14/11 1630 220 720 J 300 1,100 J 100 U 430 U 100 U 430 U 100 U 430 U

Carbon tube #1 12/14/11 1630 28 5.4 90 J 46 780 J 36 600 J 81 1,300 J 27 450 J

Carbon tube #2 12/14/11 1630 3.2 U 53 U 3.8 U 63 U 4.3 U 72 U 4.3 U 72 U 4.3 U 72 U

MW-10 Step 1-Front Tedlar bag 12/13/11 1120 10 U 32 U 10 U 38 U 10 U 43 U 10 U 43 U 10 U 43 U

Tedlar bag 12/13/11 1115 5 U 16 U 5.0 U 19 U 5.0 U 22 U 5.0 U 22 U 5.0 U 22 U

Carbon tube #1 12/13/11 1050 23 4.5 75 12 200 4.3 U 72 U 4.3 U 72 U 4.3 U 72 U

Carbon tube #2 12/13/11 1050 3.2 U 53 U U 3.8 U 63 U 4.3 U 72 U 4.3 U 72 U 4.3 U 72 U

Tedlar bag 12/13/11 1245 50 U 160 U 50 U 190 U 50 U 220 U 50 U 220 U 50 U 220 U

Carbon tube #1 12/13/11 1250 22 4.2 70 J 26 440 J 4.3 U 72 U 4.3 U 72 U 4.3 U 72 U

Carbon tube #2 12/13/11 1250 29 5.5 92 J 3.8 U 63 U 4.3 U 72 U 4.3 U 72 U 4.3 U 72 U

Tedlar bag 12/13/11 1430 250 U 800 U 250 U 940 U 250 U 1,100 U 250 U 1,100 U 250 U 1,100 U

Carbon tube #1 12/13/11 1430 72 14 230 J 120 2,000 J 38 640 J 98 1,600 J 32 520 J

Carbon tube #2 12/13/11 1430 21 4.0 67 3.8 U 63 U 4.3 U 72 U 5.6 93 4.3 U 72 U

Tedlar bag 12/13/11 1630 250 U 800 U 250 U 940 U 250 U 1,100 U 250 U 1,100 U 250 U 1,100 U
Carbon tube #1 12/13/11 1630 94 18 300 J 82 1,400 J 37 610 J 59 990 J 18 300 J

Carbon tube #2 12/13/11 1630 24 4.7 78 J 6.4 110 J 4.3 U 72 U 8.5 140 J 4.3 U 72 U
aThe molecular weight of benzene is 78.1 grams per mole (g/mole), toluene is 92.1g/mole, ethylbenzene is 106.2 g/mole, and xylene is 106.2 g/mole.

Notes:

DV - data validation
J - estimated value

µg/m3 - microgram per cubic meter
ng - nanogram
ppbv - parts per billion by volume
U - Compound was analyzed for but not detected above the reporting limit shown.

Step 3B-Exhaust

Step 1-Exhaust

Step 2-Exhaust

Step 3A-Exhaust

Step 1-Exhaust

Ethylbenzenea m,p-Xylenea o-Xylenea

ng µg/m3 ppbv ng µg/m3 ppbv ng µg/m3ppbv

Value in bold font indicates a detected compound.

Toluenea

µg/m3
Well ID Sample ID Sample Medium Sample Time

Benzenea

ppbv ng µg/m3 ppbv ngSample Date

Step 2-Exhaust

Step 3A-Exhaust
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Table 26
Water Analytical Results from Batch Tank
Laurel Station
Bellingham, Washington

Benzene Ethylbenzene Gasoline Range Oil Range

5 (A)          700 (A)          0.8/1.0a (A) 0.5 (A)
DPEMW-9-TANK 12/14/11 0.25 U 0.25 U 0.98 12 J

DPEMW-10-TANK 12/13/11 0.37 0.76 0.99 9.8 J
a The groundwater screening level is 1.0 mg/L if benzene is not present and 0.8 mg/L if benzene is present.  

Notes:
Value in bold font indicates that the reported result meets or exceeds the MTCA screening level.
MTCA cleanup regulation, Washington Administrative Code 173-340:  MTCA Methods A and B values are from Washington
State Department of Ecology website CLARC tables downloaded January 2014 (https://fortress.wa.gov/ecy/clarc/reporting/
CLARCReporting.aspx).  See Section 3 of the remedial investigation/feasibility study report for discussion on potential cleanup levels.
A - MTCA Method A  
B - MTCA Method B
J - estimated value
µg/L - microgram per liter
mg/L - milligram per liter
MTCA - Model Toxics Control Act
U - Compound was analyzed for but not detected above the reporting limit shown.

19 J

16 J

0.5 (A)

Diesel RangeSample ID Sample Date

 Volatile Organic Compounds     
(µg/L)

Total Petroleum Hydrocarbons                
(mg/L)

 MTCA Method A or B Groundwater 
Potential Cleanup Level
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Table 27
Bioventing Test Summary
Laurel Station
Bellingham, Washington

Well Oxygen

Total          
Volatile        

Hydrocarbons Pressure Helium

1 ↓ ↑ ↑ --
2 ↓ ↑ ↑ ↑
5 ↑ ↑ ↑ ↑
7 ↑ ↓ ↓ ↑
SW-4 ↑ ↑ ↑ ↑
SW-5 -- -- ↓ ↑
9 ↓ ↑ -- --
10 ↑ ↓ ↑ ↑

1 ↓ ↑ ↑ ↑
2 -- -- ↑ ↑
5 -- ↑ ↑ --
7 -- -- ↑ ↑
9 -- ↑ ↑ ↑
10 ↓ ↑ ↑ ↑
SW-4 -- ↑ ↑ ↑
SW-5 -- -- ↓ ↑

Notes:
BV - bioventing
↑ - increasing trend
-- - no noticeable trend
↓ - decreasing trend

BV Test MW-10 (12/15/2011)

BV Test MW-9 (12/16/2011) 
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Bellingham, Washington

Existing Site Details Calculated Values

Total isolated area soil volume (CY) 860

Study Unit 1 soil volume (CY) * 190

Study Unit 2 soil volume (CY) 270

Study Unit 3 soil volume (CY) * 400

Gravel pad area (SF) 10,000

Total area of soil with COCs above PCLs (SF) 3,400

Area if COCs in pump station building (SF) 900

Area if COCs in piping manifold shelter (SF) 2,500

Total inaccessible area (SF) 1,550

Inaccessible area under pump station building (SF) 900

Inaccessible area under piping manifold shelter (SF) 650

Average depth of clean overburden (ft) 9.3

Depth of soil with COCs above PCLs (ft) 9-24

Average thickness of soil COCs in pump station area (ft) 10

Average thickness of soil COCs in piping manifold area (ft) 11

Volume of soil with TPH >3,300 mg/kg (CY) 1,350

Accessible volume (CY) 800

Inccessible volume (CY) 550

Mass of COCs in soil (lb) 29,500

Average ground surface elevation (ft NAVD 88) 308

Average ground water elevation (ft NAVD 88) 289

Average depth to groundwater (ft) 19

Average thickness of saturated zone containing TPH above PCLs (ft) 13

Average area of TPH exceeding 500 µg/L in groundwater (SF) 19,500

Average area of TPH exceeding 100 µg/L in groundwater (SF) 23,900

Average mass of TPH in groundwater (lb) 20

Notes:
COC - chemical of concern
CY - cubic yard
ft - feet
lb - pound
µg/L - microgram per liter
NAVD 88 - North American Vertical Datum of 1988
PCL - potential cleanup level
SF - square foot
TPH - total petroleum hydrocarbons
* Removal actions completed in these areas in December 2013

Table 28
Current Site Conditions
Laurel Station, WA

Isolated Area Details

Former Oily Water Sump Treatment Area Soil Details

Former Oily Water Sump Treatment Area Groundwater Details
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Task
Alternative 1:  

Comprehensive 
Excavation

Alternative 2: 
Dual Phase 
Extraction

Alternative 3: 
Thermal

Treatment

Alternative 4:
Hot Spot 

Excavation and 
DPE

Alternative 5:  
Soil Vapor 
Extraction

Alternative 6:  
Capping, ICs, 

and MNA

SUBTOTALS
Isolated areas excavation and off-site disposal $140,000 $140,000 $140,000 $140,000 $140,000 $140,000
Surface water controls and asphalt pavement $54,000 $54,000 $54,000 $54,000 $54,000 $54,000
Capital direct costs $5,000,000 $1,030,000 $2,330,000 $1,490,000 $700,000 $337,200
Contingency assumed (%) 25 25 25 25 25 25
Capital indirect costs $910,000 $450,000 $440,000 $460,000 $360,000 $120,000
Site inspection and overhead $120,000 $59,000 $110,000 $80,000 $42,000 $20,000
Total Capital Costs $6,030,000 $1,540,000 $2,880,000 $2,030,000 $1,100,000 $480,000
Totals
Annual monitoring and O&M Costs $66,000 $282,000 $112,000 $212,000 $205,000 $67,200
Monitoring duration (years) 2 7 2 4 13 25
O&M duration (years) NA 5.5 NA 2.5 12 NA
Total monitoring and O&M Costs $130,000 $1,680,000 $220,000 $635,000 $2,600,000 $1,680,000
Total Capital and O&M Costs $6,160,000 $3,220,000 $3,100,000 $2,670,000 $3,700,000 $2,160,000

Total Escalated Costs  a $6,160,000 $3,370,000 $3,110,000 $2,690,000 $4,150,000 $2,860,000
Total Project Present Worth b $6,160,000 $3,120,000 $3,100,000 $2,640,000 $3,340,000 $1,820,000
  

Notes:
DPE - dual-phase extraction
ICS - institutional controls
MNA - monitored natual atenuation
NA - not applicable
O&M - operation and maintenance

a Escalated costs were calculated using a 3% inflation rate.

Table 29
Comparison of Alternative Costs
Laurel Station
Bellingham, Washington

b Present-worth costs were calculated using a 2% discount rate (discount Rate = interest Rate [5%] - inflation [3%])
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Bellingham, Washington

Alternative Component
Common 

to all 
Alternatives

Baseline 
Alternative 1: 

Comprehensive 
Excavation

Alternative 2:
Dual Phase Extraction 

(DPE)

Alternative 3: 
Thermal Treatment

(ISTD)

Alternative 4:
Hot Spot Excavation and 

Dual Phase Extraction 
(DPE)

Alternative 5: 
Soil Vapor Extraction 

(SVE)

Alternative 6: 
Capping, Institutional 
Controls, and MNA

Conceptual Site Wide Alternative Details

Disruption of Pipeline use NO YES NO NO NO NO NO

Remove Existing Asphalt Paving YES -- -- -- -- -- --

Remove Retaining Wall NO YES YES YES YES NO NO

Removal of Trees NO YES YES YES YES YES NO

Re-slope hillside NO YES YES YES YES NO NO

Remove Portion of the Piping Manifold and Pump Station Bldg NO YES NO NO NO NO NO

Decommisioning of Dry Wells YES -- -- -- -- -- --

Install New Monitoring Wells NO NO YES NO NO YES YES

Install New Asphalt Cap YES -- -- -- -- -- --

Install Shoring for Building NO YES NO NO NO NO NO

Install Shoring for Treatment Limits NO YES NO NO NO NO NO

Install Sheet Pile Wall NO YES NO NO NO NO NO

Treat or Remove Soil under the Piping Manifold NO YES YES YES YES YES NO

In-Situ Soil Treatment NO NO YES YES YES YES NO

Will Excavation of Soil be Necessary NO YES YES YES YES YES NO

Off-Site Disposal of Contaminated Materials NO YES YES YES YES YES NO

Will Contaminated Soil Remain on Site YES -- -- -- -- -- --

Alternative Details for the Oily Water Sump Treatment Area

Total Treatment Area (SF) 3,400 -- -- -- -- -- --

Average Depth of Clean Overburden (FT) 9.3 -- -- -- -- -- --

Target Depth of Treatment (FT) NO 0-24 5 - 24 5 - 24 0-24 5 - 24 0

Accessible Area in the Oily Water Sump Treatment Area (SF) NO 3,400 1,850 1,850 2,050 1,850 1850

Inaccessible Area under piping manifold shelter (SF) NO 0 650 650 450 650 650

Inaccessible Area under pump station building (SF) NO 0 900 900 900 900 900

New Asphalt Cap (SF) 10,000 -- -- -- -- -- --

New Groundwater Monitoring Wells Installed (each) NO 0 3 0 0 3 5

Length of Retaining Wall Removed (FT) NO 120 120 120 120 0 0

Removal of Clean Soil on hillside  (CY) NO 0a 1,000 1,000 1,000 0 0

Treatment Time (Years) NO 1 5.5 1 2.5 12 25

Monitoring Time (Years) NO 2 7 2 4 13 25

Treatment Details for the Oily Water Sump Treatment Area

Targeted TPH Soil Volume (CY) NO 1,350 1,350 1,350 1,350 1,350 0

Mass of COCs Targeted (lbs) NO 29,500 29,500 29,500 29,500 29,500 0

Mass of COCs Removed (lbs) NO 29,500 16,500 26,000 26,500 15,000 2,950

Total Removal (excavation and/or drill cutting) Volume (CY) NO 3,350 2 4 1,500 2 0

Volume of Soil Exceeding PCLs Excavated (CY) NO 1,350 0 0 850 0 0

Targeted In-Situ Soil Treatment Volume (CY) NO 0 1,350 1,350 550 1,350 0

Estimated Soil Remaining above PCLs under structures (CY) NO 0 150 100 100 200 550

Volume of Soil Removed or Treated to below PCLs (CY) NO 1,350 1,200 1,250 1,250 1,150 0

Off-Site Disposal Volumes

TPH Contaminated Soil (TN) NO 2,550 4 8 1,600 4 0

Notes:
"--" - Common to All Alternatives
a - Volume is allready accounted for in total excavation
CY - cubic yards
FT - feet
lbs - pounds
SF - square feet
TN - tons
TPH - total petroleum hydrocarbons

Table 30
Comparison of Alternative Components
Laurel Station

Components Included in Alternatives
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Mass      
(Pounds)

Permanence    
Rank

Present-Worth    
Cost             
($M)

Present-Worth     
Cost              
Rank

29,500 1 $6.16 6

16,500 4 $3.12 4

26,000 3 $3.10 3

26,500 2 $2.64 2

15,000 5 $3.34 5
2,950 6 $1.82 1

Table 31

Disproportionate Cost Analysis Data

Laurel Station

Bellingham, Washington

 6:  Capping, Institutional Controls, and 

Alternative

 1:  Comprehensive Excavation

 2:  Dual-Phase Extraction

 3:  Thermal Remediation

 4:  Hot Spot Excavation and Dual-Phase  

 5:  Soil Vapor Extraction

Note:  $M - million dollars

      Excavation

      Monitored Natural Attenuation

Table 31 DCA 1 of 1



Protectiveness
Rank

Permanence
Rank

Cost
Rank

Long-Term
Effectiveness

Rank
Short-Term
Risk Rank

Implementability
Rank

Public
Concerns

Rank
Cumulative

Rank
Combined

Rank

1 1 6 3 6 6 -- 23 5

4 4 4 4 3 3 -- 22 4

3 3 3 1 5 5 -- 20 2

2 2 2 2 4 4 -- 16 1

5 5 5 5 2 2 -- 24 6

6 6 1 6 1 1 -- 21 3

Note:  -- - to be determined

Table 32
MTCA Criteria Rankings Summary
Laurel Station

 1:  Comprehensive Excavation

 2:  Dual-Phase Extraction

      Dual-Phase Extraction

Bellingham, Washington

 3:  Thermal Remediation

 4:  Hot Spot Excavation and

Alternative

 5:  Soil Vapor Extraction

 6:  Capping, Institutional Controls,
      and Monitored Natural 
      Attenuation

Table 32 MTCA Criteria Rankings Summary.xls 1 of 1



FIGURES  



Source: USGS 7.5-minute topographic quadrangle, Bellingham North, Washington, 2014
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Figure 2a

Site Plan - Historical Features
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Figure 2b

Site Plan - Current Features
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Geologic Cross Sections N-N’ and O-O’
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Geologic Cross Sections P-P’ and Q-Q'
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Figure 26a

 Nitrate Concentration vs. 
 Distance from Source Area
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Figure 26c

Ferrous Iron Concentration vs. 
Distance from Source Area 

Figure 26b

 Manganese Concentration vs. 
Distance from Source Area 

 

Figure 26d

Sulfate Concentration vs. 
Distance from Source Area 
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Figure 26e

Methane Concentration vs. 
Distance from Source Area 
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Figure 26f

ORP Measurements vs. 
Distance from Source Area 
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Figure 26g

Alkalinity Concentration vs. 
Distance from Source Area 
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Figure 31
DPE Pilot Test Equipment
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Figure 35

Vacuum vs. Distance From DPE Test Well MW-9 (December 14, 2011)

R² = 0.8949
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Figure 36

Vacuum vs. Distance From DPE Test Well MW-10 (December 13, 2011)

R² = 0.7518
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Figure 37

TPH-G Removal Rates
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Figure 38

TPH-D Removal Rates

0.008
 

0.008
 

0.000

 

0.008
 0.010

 0.010
 

0.009
 

0.027

 

0.000

0.005

0.010

0.015

0.020

0.025

0.030

0

20

40

60

80

100

120

lb
/h

r 

SC
FM

 

Step 1       

     

Step 2

            

Step 3A 

           

Step 3B

 

Average Flow Rate MW-9 TPH-D MW-10 TPH-D

MW-9 61-IN. WC

 

MW-10 68-IN. WC

 

MW-9 136-IN. WC

 
MW-10 143-IN. WC

 

MW-9 177-IN. WC 
MW-10 204-IN. WC 

MW-9 163-IN. WC

 

MW-10 170-IN. WC

 



Submersible Pump

Screen 15'-25'

Wellhead

6" Off Bottom

3
3

7
6

2
7

7
8

_
2

4
.c

d
r

Skid-Mounted
Equipment

PI

DTW = 15.75' (Start)

Submersible Pump

Screen 15'-25'

Wellhead

Sample Out

To 12V Battery 
(Submersible Pump)

Extracted Groundwater 
to Drum

Air In Rotran 606
Blower

Pressure Gauge
3.8 psi Temperature Gauge

70°-100°F

Helium In

Helium Cannister
Praxair 

6.0 Research

Flow Meter
35 CFH

PI Pressure gauge

TI Temperature gauge

2,000 psi (Start)
0 psi (Finish)

6" Off Bottom

50% 
Closed

BV Pilot Test Well

Test Well

Dilution 
Air Discharge 

Air Filter
Intake

Flowmeter

Figure 39

Bioventing Pilot Test Equipment Diagram

Bellingham, Washington
Laurel Station

Muffler

Motor

TI



33762778_26.cdr

Laurel Station
Bellingham, Washington

Figure 40

Pressure vs. Distance From Bioventing Test Well MW-9 (December 16, 2011)
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0.01

0.1

1

10

100

0 20 40 60

V
a

c
u

u
m

 (
in

. 
w

c
)

 

Distance from Test Well (feet)

 

 

1% of applied pressure

 

Pressure 
Influence (in. wc)



R² = 0.238

  

 

1% of applied pressure

 

33762778_26.cdr

Laurel Station
Bellingham, Washington

Figure 41

Pressure vs. Distance From Bioventing Test Well MW-10 (December 15, 2011)
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Figure 56

Mass Removal vs. Restoration Time Frame
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Laurel Station
Bellingham, Washington

Figure 57
Disproportionate Cost Analysis
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 Ecology Disposition

 = completed
Orange = Pending

Red = Need information or 
correction

I. PRE-REMEDIAL INVESTIGATION REPORT
Submit to Ecology for review an independent pre-remedial investigation report for all the 
investigation work performed by Trans Mountain which has not previously been submitted to 
Ecology in a report format including the information obtained during Trans Mountain's 1991-
1992 upgrade of the pump station.

61, 96, 106 71  The Draft Remedial 
Investigation Feasibility Study 
Report, Laurel Station , once 
approved, meets this 
requirement.

II. REMEDIAL INVESTIGATION AND FEASIBILITY STUDY
Conduct a remedial investigation and feasibility study (RI/FS) pursuant to WAC 173-340-
350.  The RI/FS shall address known or potential contamination resulting form the January 
1991, December 1991, and March 1992 petroleum spills as well as known or potential 
contamination resulting from current and historic operations including spills or leaks at and 
from the pump station.  The RI/FS shall also include information to determine the impact or 
potential impact of releases of hazardous substances at the facility on the natural resources 
and ecology of the area, and ecological and human risk assessment, wetland delineation, 
and an evaluation of interim cleanup actions.

 The Draft Remedial 
Investigation Feasibility Study 
Report, Laurel Station , once 
approved, meets this 
requirement.

A. Submit to Ecology for review and approval a RI/FS Work plan pursuant to WAC 173-340-
350.  The work plan format shall follow the general format presented in the EPA Superfund 
Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA.  
The work plan shall include a health & safety plan (WAC 173-340-810), sampling and 
analysis plan (WAC 173-340-820), wetland delineation plan, a natural resource damage 
assessment plan, and a discussion of data gaps associated with each item described in 
WAC 173-340-350(6).  If Trans Mountain believes that an item described in WAC 173-340-
350(6) is not applicable to the site, a brief explanation about why it is not applicable shall be 
included in the work plan. 

12, 41, 88, 124, 
125, 127, 129

25, 36, 123, 126, 
128, 130

123, 
126, 
128, 130



The health & safety plan is reviewed but not approved by Ecology.  If Trans Mountain 
believes that the existing health & safety plan (Amended Health and Safety Plan For Trans 
Mountain Oil Pipe Line Corporation, Laurel Station RI/FS, March 20, 1992, prepared by 
Dames and Moore) meets the legal requirements for worker health and safety (WAC 173-
340-810) for the work to be completed for the RI/FS described above, Ecology shall be 
notified by Trans Mountain, in writing, the basis for its decision about the adequacy of the 
health & safety plan.  If the existing plan does not meet the legal requirements for worker 
health & safety, Trans Mountain shall include a revised health & safety plan which shall be 
submitted with the work plan.

12, 41, 88, 124 25, 36, E47, 123 123



B. Submit to Ecology for review and approval a RI/FS report.  The report shall follow the 
EPA suggested RI/FS format.

 The Draft Remedial 
Investigation Feasibility Study 
Report, Laurel Station , once 
approved, meets this 
requirement.

III. INTERIM ACTIONS
A. Submit a written response to each comment included in Ecology's June 19, 1991 
comment letter on Purnell & Associates' May 17, 1991, Site Assessment Report - Soil and 
Water Analysis, Laurel Pump Station Natural Gas Condensate Spill, East Smith Road, 
Whatcom County, Washington  and the Seymour & Associates' May 16, 1991, Laurel Pump 
Station Condensate Spill: Fisheries Assessment.  The written response shall include 
responses made prior to the issuance of this Order.

19, 20, 37, E8



See referenced 
associated documentation.

B. Surface Water Monitoring

1.  Submit to Ecology for review biweekly surface water sampling results obtained by Trans 
Mountain at surface water monitoring stations established by Trans Mountain to monitor 
surface water quality from areas contaminated by hazardous substances.  

The water quality parameters to be analyzed shall include but not be limited to the volatile 
organics: benzene, toluene, ethylbenzene, and xylene (BETX); the full range of petroleum 
hydrocarbons; pH; conductivity; and temperature.  The Washington Department of Ecology 
analytical procedures for petroleum hydrocarbon analysis for water (WTPH-G, WTPH-D, 
WTPH-418.1) shall be used to analyze the full petroleum hydrocarbon range.  The analytical 
method selected for BETX shall be in compliance with WAC 173-340-830, analytical 
procedures.  

The water quality sampling result submittals shall include but not be limited to a surface 
water station location map, a summary of surface water sampling results, copies of the 
laboratory data sheets, and a description of any water quality sampling results which exceed 
groundwater or surface water quality criteria.

12, 13, 26, 50, 95, 
101, T19, T22, 
T24, T26, T27, 
T28, T29, T38, 
T42



These data are in the 
database submitted with the 
Supplemental RI/FS.

C. Submit to Ecology for review detailed hydrogeological cross sections which cover the 
area within a one-mile radius of the January 15, 1991, leak site to confirm Purnell & 
Associates hypothesis that no aquifer other than the shallow aquifer is contaminated with 
natural gas condensate or other contaminants related to the Laurel Pump Station and that 
no drinking water wells are affected.  Logs from registered and unregistered wells identified 
within a one-mile radius of the January 15, 1991, leak site as well as any other information 
available to Trans Mountain or their consultants shall be used to develop the cross sections.

22, 94, 96, 100



See referenced 
associated documentation.

Enforcement Order No. DE 91-N192
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STATUS

D. Dam and Surface Water Maintenance
1.  Submit to Ecology for review a plan for maintaining and operating Dam #2, located 
downstream of Smith Road, Dam #3, east of Hannegan Road, and the dam constructed by 
Trans Mountain for the March 1992 petroleum spill.   The plan shall also include a discussion 
of the cleanup of visible contamination on the surface water.  A copy of the plan shall also be 
sent by certified or registered mail to the Department of Wildlife and Mark Schuller, 
Department of Fisheries (Fisheries), 333 E. Blackburn Road, Mt. Vernon, Washington for 
Fisheries files.

69,  83

18, 32, 92

21, 75, 93 E22



2. Begin implementation of the Dam #2 and Dam #3 dam and surface water maintenance 
plan. E22  
3. Begin implementation of the dam and surface water maintenance plan for the dam 
constructed by Trans Mountain for the March 1992 petroleum spill.

72 77,  E19  The plan is Item 83.

4. Submit to Ecology for review and comment an evaluation of the feasibility of removing 
Dam #2, Dam #3, and the dam constructed by Trans Mountain for the March 1992 
petroleum leak.  The evaluation shall include but not be limited to a discussion of potential 
environmental impacts such as migration of contaminants or contaminated sediments as a 
result of the dam removal, a summary of surface water testing, and visual and olfactory 
contamination observations.

T17, T18 E27 
(Dam 3)



5. Submit to Ecology for review a Dam Removal Plan if the evaluation described in D.4., 
above, indicates that dam removal is feasible and Ecology agrees with the evaluation.  The 
plan shall provide detailed steps for completing the dam removal including a discussion of 
any SEPA or other permit requirements such as a hydraulic permit, water permit 
requirements and specific requirements for preventing further environmental damage as a 
result of the dam removal. 



E. Spill Prevention Plan
1. Submit to Ecology for review a spill prevention plan which shall address future potential 
leaks, spills, or unauthorized discharges from the Laurel Pump Station site.  The plan shall 
include but not be limited to the following information and procedures:

24, 42, 51,  57, 
E12

48 E14, 
E18



a. A description of a reporting system to be used to notify immediately persons responsible 
for the management of the facility and appropriate state, federal, and local authorities;

24, 42, 51, E16  Approval of the plan  
includes approval of items a 
through e.

b. A description and a site plan showing equipment or facilities for the prevention, 
containment or treatment of leaks, spills, and unauthorized discharges;

24, 42, 51  Approval of the plan  
includes approval of items a 
through e.

c. A list of all hazardous substances as defined in Chapter 70.105D RCW, Hazardous Waste 
Cleanup - Model Toxics Control Act which are used, processed or stored at the facility 
including the normal quantity maintained on the premises.  The applicable Material Safety 
Data Sheets (MSDS) shall be included as an appendix to the plan.

24, 42, 51  Approval of the plan  
includes approval of items a 
through e.

d. A brief description of any leaks, spills, or unauthorized discharges which occurred during 
the 36-month period preceding the effective date of this Order and subsequent measures 
taken by Trans Mountain Oil Pipe Line Corporation to prevent or to reduce the possibility of 
further leaks, spills, or unauthorized discharges; and

24, 42, 118  Approval of the plan  
includes approval of items a 
through e.

e. An implementation schedule for additional equipment or facilities which might be required 
for E.1.b, above, but which are not yet operational.  

The Spill Prevention Plan must be reviewed and certified by a professional engineer 
registered in the State of Washington.  Such certification shall in no way relieve Trans 
Mountain Oil Pipe Line Corporation of its duty to prepare and fully implement the Spill 
Prevention Plan for the Laurel Pump Station.

24, 42, 51 (D&M 
copy not signed by 
PE)



Approval of the plan  
includes approval of items a 
through e.

2. Begin the Spill Prevention Plan implementation. 24, 79  Updated stormwater 
pollution prevention plan 
currently in effect (last update 9-
27-2012). 

3. Submit to Ecology the results of the studies, evaluations, or other items outlined by Trans 
Mountain in its Spill Prevention Plan implementation schedule.

67, 79 68  Updated stormwater 
pollution prevention plan 
currently in effect (last update 9-
27-2012).

F. Oil/Water Separator
1. Submit to Ecology as-builts of the Laurel Pump Station Oil/Water separators along with a 
list of hazardous substances that historically may have been discharged.  The as-builts shall 
identify historic sources connected to the separators as well as current sources.

9, 15, 30, 68, E2 11, E1  The oil/water separators 
currently discharge under 
NPDES permit 
No.WAR001522.

2.  Submit a sampling and analysis plan for water samples to be collected from the 
separators.  The initial sampling round shall include the priority pollutant and petroleum 
hydrocarbon analyses if the sources which discharge to the separators cannot be 
determined.  If the sources discharging to the separators have been identified then the 
sampling may be limited to those hazardous substances associated with each source.  The 
sampling and analysis plan shall meet the submittal requirements of WAC 173-340-430(6).

14, 37, 38, 68, 84 62, 65, 76 86
The oil/water separators 
currently discharge under 
NPDES permit No. 
WAR001522.

3.  Collect water samples from the oil/water separator outlets. 95,  101  The oil/water separators 
currently discharge under 
NPDES permit No. 
WAR001522.

4.  Submit to Ecology a written report of the chemical analytical results for each separator 
sampling event.  The report shall include a summary of the analytical and quality 
control/quality assurance results, copies of all laboratory analytical and quality 
control/quality assurance data, and describe any changes to the procedures described in the 
sampling and analysis plan prepared for F.2, above.

95,  101, T28, T32, 
T42, T46, T47, 
T52, T53, T55, 
T56, T59

 T53, 
T63 Sample data are 

submitted in the Discharge 
Monitoring Reports.
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STATUS

G. Wetlands Delineation and Mitigation
A wetland mitigation plan shall be required for cleanup actions in wetland areas of the site.  
Appropriate wetland delineation shall be accomplished in advance of the wetland mitigation 
plan.  Attachment 1, Report Recommendations For Wetland Determinations/Delineations 
and Compensatory Wetlands Mitigation Plans provides general guidelines for wetland 
determinations/delineations and mitigation plans.

Included in Appendix D 
of the  RI/FS report.

1. Submit to Ecology for review and comment a wetland determination/delineation for the 
following areas:

52, T12, T13, T16 45 Included in Appendix D 
of the  RI/FS report.

a. Laurel Pump Station property; Area 1; Area 2; and the portions of Area 3 upstream of 
Hannegan Road, which have been affected by the January 1991 natural gas condensate 
leak.

52, T12, T13, T16 45, E7, E17  Included in Appendix D 
of the  RI/FS report.

b. All other areas of the site which have been identified as affected or potentially affected by 
the pump station operation in the Ecology reviewed and approved wetland delineation plan 
required under section II.A. Pump station operations include but are not limited to historic 
and current operations, upgrading, spill responses, interim actions, final remedial actions.

E7 
Included in Appendix D 
of the  RI/FS report.

2. Submit to Ecology a Wetland Mitigation Plan for the site.  Included in Appendix D 
of the  RI/FS report.

3. Implement the wetland mitigation plan.  Included in Appendix D 
of the  RI/FS report.

H. Interim Cleanup Action - Laurel Pump Station Property: Non-Wetland Areas Affected by 
the January 15, 1991 Natural Gas Condensate Leak
1. Submit to Ecology a work plan and a sampling and analysis plan for the following interim 
cleanup actions for non-wetland areas of the Laurel Pump Station property affected by the 
January 15, 1991 natural gas condensate leak:

33, 46, 47, 55 40, T31 

a. Removal of the existing drain tile; 44, 55 E34  E34
b. Excavation of any contaminated non-wetland soils which exceed the cleanup criteria for 
the contaminants of concern.  Contaminated non-wetland soils and any stockpiled soils from 
the January 15, 1991 leak site excavation shall be immediately moved to onsite treatment 
beds for bioremediation immediately after excavation.

44, 55

115



c. Backfilling of the excavations completed for H.1.a and H.1.b with clean native soil or 
structural fill.  Compacted native soils or structural fill used for backfilling must have 
hydraulic conductivity values less than or equal to the insitu native soils to prevent this area 
from acting as a conduit for any potential future leaks, spills, or discharges from this site 
unless the backfill cannot be placed to meet hydraulic conductivity values due to limitations 
imposed by the pipe line submittal requirements.  The backfilled areas must immediately be 
reseeded with the appropriate fast growing native vegetation to prevent sedimentation to 
nearby surface waters.

44, 55 

d. Evaluate whether a new drainage system should be installed to replace the drain tile.  
Install the new drainage system as required.  The new system shall contain any future 
potential leaks or discharges of hazardous substances.  

The work plan and sampling and analysis plan shall include the appropriate items in the 
WAC 173-340-430 (6).  In addition to the items identified in WAC 173-340-430 (6). the 
following shall be included in the plans:

44 

(1) An evaluation of the feasibility of conducting the work described in H.1.a and H.1.d, 
above, during the different seasons when precipitation varies;



(2) A State Environmental Policy Act (SEPA) checklist or environmental impact statement 
(EIS) for all interim actions which require a state, county, or city permit and/or National 
Environmental Policy Act (NEPA) documents for federal permits;

114 

(3) An application for a Water Quality Modification from the Department of Ecology - Water 
Quality Section, if required; and
(4) A sediment/drainage control plan which shall allow no sediments to be discharged to any 
surface water body including but not limited to wetlands, drainage ditches, creeks, streams, 
and ponds.
(5) A plan which describes how bioremediation will be accomplished.  The on-site 
bioremediation must be managed to maximize bioremediation (destruction) of hazardous 
substances rather than aeration (volatilization).  While volatization will occur during 
excavation and treatment, it should be minimized.  Therefore, the following must be 
accomplished as part of the bioremediation at the site:

(a) Excavate and place soil in the lined, covered treatment beds;
(b) Control and manage all runoff related to the bioremediation treatment beds; and
(c) properly manage the soil moisture, pH, temperature, and nutrient additions to maximize 
the bioremediation time frame.
2. Begin Interim Cleanup Actions. 44, T23 
3. Submit report of interim cleanup actions to Ecology. 44, 59, T23, T40 66 

 Any remaining items will be 
taken care of in the final cleanup 
action as required in the Cleanup 
Action Plan for the site.
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I. Contaminated Soil Stockpiles
Trans Mountain has generated contaminated soil stockpiles at the pump station as a result 
of upgrading their facility.  These stockpiles shall be monitored, sampled, and evaluated for 
interim cleanup action options pursuant to WAC 173-340-430, Interim Actions.

1. Submit to Ecology for review and comment an Operation and Maintenance Plan for the 
soil stockpiles pursuant to WAC 173-340-400 (4) (b) and (c). The plan shall include air 
monitoring based on requirements or recommendations from appropriate regulatory 
agencies.

73, 85, 89, 111, 
112

80, 107,  E40 
(Whatcom Co. 
Health Dept. 
letter),  E44 
(NWAPA letter)

 E32

2. Submit to Ecology for review and approval an interim cleanup action plan for the 
remediation of contaminated soil stockpiles pursuant to WAC 340-430.  The proposed 
cleanup action shall use permanent solutions to the maximum extent practicable (WAC 173-
340-360).  The cleanup options evaluated as well as the proposed cleanup action shall be 
presented in the plan.

78, 112, 113, 115,  
E29, E30, E51

E28, E31, E33, 
E43, E49, E50



3. Implement the approved interim cleanup action plan. 108, 115 
4.  Submit to Ecology for review and approval a report of the results of the soil stockpile 
cleanup action.

115,  E25  T64

IV. SELECTION OF CLEANUP ACTIONS
A. Trans Mountain shall submit a SEPA checklist or EIS to Ecology or other appropriate 
local or state agency and/or NEPA documents, if required, to appropriate federal agencies 
for the proposed draft cleanup action plan proposed by Ecology.  The checklist, EIS, and/or 
other documents or copies shall be included, as a minimum, with the draft cleanup action 
plan for public comment.  

Ecology shall prepare and issue a draft cleanup action plan for the proposed cleanup actions 
at the site.  The draft cleanup action plan shall meet the requirements under WAC 173-340-
360(10) and (11).

114 (submittal of 
SEPA checklist)

16, E50 

Updated SEPA Chechlist 
Submitted to Ecology on 3-26-

2014

V. CLEANUP ACTIONS

A. Cleanup actions shall be accomplished by Trans Mountain in compliance with WAC 173-
340-400, Cleanup Actions.  Submit to Ecology for review and approval all plans, 
specifications, and other documents required under WAC 173-340-400 (4).  In addition to 
the requirements under WAC 173-340-400(4), Trans Mountain shall prepare a wetland 
mitigation plan, other mitigation plans determined to be appropriate based on the results of 
the RI/FS, and an evaluation of the feasibility of completing the cleanup action during the 
different seasons when precipitation varies.  The evaluation shall be submitted with the 
plans, specifications, and other documents.

58, 70 60 

B. Implement cleanup actions after Ecology reviews and approves plans, specifications, 
wetland or other mitigation plans, and other documents. 

 Stockpiles removed from site.

This will be covered in a Consent 
Decree with attached Cleanup 

Action Plan (CAP).  The CAP will 
require all necessary follow-on 

documents.
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BIBLIOGRAPHY - WASHINGTON DEPARTMENT OF ECOLOGY 
LAUREL STATION FACILITY 

 
 
E1. 08-20-1991 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Trans Mountain Oil Pipe Line 
Corporation, Laurel Pump Station, 1009 East Smith Road, Bellingham, 
Washington [regarding oil/water separators C1 and C2]. 

 
E2. 08-27-1991 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Laurel Pump Station Oily Water 
Separator Information. 

 
E3. 09-20-1991 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Laurel Station Enforcement Order 
Wetlands Determination/Delineation – Item I.I.1. 

 
E4. 10-16-1991 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Trans Mountain Oil Pipe Line 
Corporation, 1009 East Smith Road, Bellingham, Washington [comments on the 
Site Assessment Report – Soil & Water Analysis dated May 20, 1991]. 

 
E5. 10-18-1991 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Trans Mountain Oil Pipe Line 
Corporation, 1009 East Smith Road, Bellingham, Washington [regarding 
Hydraulic Project Approval permit]. 

 
E6. 11-08-1991 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Trans Mountain Oil Pipe Line 
Corporation, 1009 East Smith Road, Bellingham, Washington [regarding oil/water 
separator permits].  

 
E7. 11-22-1991 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Trans Mountain Oil Pipe Line 
Corporation, Enforcement Order No. DE 91-N192, Exhibit A and B, Item II.A, 
Selection of Proposed Cleanup Actions, Area 1, Area 2, and Laurel Pump Station 
Wetlands. 

 
E8. 11-26-1991 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Laurel Pump Station Condensate Spill 
– Enforcement Order Item I.A.1 – Water Well Survey. 

 
E9. 12-02-1991 Washington State Department of Ecology (Ecology), Letter, Dick Boose (Ecology) 

to Barbara Trejo (Ecology), Re:  Review of the site Health and Safety Plan, Trans 
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Mountain Oil Pipe Line Corporation, Laurel Pump Station Natural Gas Condensate 
Spill, Prepared by W.D. Purnell & Associates Inc. Bellingham, Washington 98227, 
November 14, 1991. 

 
E10. 12-04-1991 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Enforcement Order DE 91-N192 – 
Schedule Revision.  

 
E11. 03-20-1992 Dames & Moore, Amended Health and Safety Plan for Trans Mountain Oil Pipe 

Line Corporation. 
 
E12. 05-28-1992  Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Laurel Station Spill Prevention Plan 
(I,E) – Response to Ecology’s Comments. 

 
E13. 06-11-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to William Cook (citizen), Re:  First Amended Enforcement Order No. 
DE 91-N192, Trans Mountain Oil Pipe Line Corporation, Laurel Pump Station, 
1009 E. Smith Road, Whatcom County, Washington.   

 
E14. 06-12-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Spill Prevention Plan, Enforcement 
Order No. DE 91-N192, Trans Mountain Oil Pipe Line Corporation, Laurel Pump 
Station. 

 
E15. 06-12-1992 Dames & Moore, Letter, Roy W. Elliott et al (Dames & Moore) to Dan O’Rourke 

(TMOPL), Re.:  Report, Remedial Investigation, Laurel Station, Bellingham, 
Washington. 

 
E16. 06-29-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Lorne Weran 

(TMOPL) to Barbara Trejo (Ecology), Re:  Requested Information from Trans 
Mountain. 

 
E17. 07-13-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Wetland Delineation, First Amended 
Enforcement Order No. DE 91-N192, Trans Mountain Oil Pipe Line Corporation, 
Laurel Pump Station. 

 
E18. 07-23-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Spill Prevention Plan, First Amended 
Enforcement Order No. DE 91-N192, Trans Mountain Oil Pipe Line Corporation, 
Laurel Pump Station. 
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E19. 07-24-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 
(Ecology) to Dan O’Rourke (TMOPL), Re:  Dam and Surface Water Maintenance 
Plan, First Amended Enforcement Order No. DE 91-N192, Trans Mountain Oil 
Pipe Line Corporation, Laurel Pump Station. 

 
E20. 08-04-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Access Agreement, Request for 
Revision to Schedule, First Amended Enforcement Order No. DE 91-N192, Trans 
Mountain Oil Pipe Line Corporation, Laurel Pump Station. 

 
E21. 08-21-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Michael W. P. Boyle 

(TMOPL) to Barbara Trejo (Ecology), Re:  Access Agreements. 
 
E22. 09-09-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Dam and Surface Water Inspection 
and Maintenance Plan, First Amended Enforcement Order No. DE 91-N192, Trans 
Mountain Oil Pipe Line Corporation – Laurel Pump Station. 

 
E23. 09-15-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  First Amended Enforcement Order Part 
V.5. – Performance. 

 
E24. 01-07-1993 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, G.A. Irving 

(TMOPL) to Barbara Trejo (Ecology), Re:  Access Agreement – William Cook 
Property, 976 E. Smith Road, Bellingham, WA. 

 
E25. 01-11-1993 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Dan O’Rourke 

(TMOPL), Re:  Soil Sampling, December 7, 1992 Diesel Fuel Spill, Laurel Station.  
 
E26. 02-09-1993 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re:  Sediment Sampling at Dam #3, Trans Mountain Oil Pipe Line 
Corp. 

 
E27. 02-22-1993 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Trans Mountain Oil Pipe Line 
Corporation, Laurel Pump Station – Dam 3.  

 
E28. 02-24-1993 Washington State Department of Ecology (Ecology), Facsimile, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Trans Mountain Oil Pipe Line 
Corporation, Laurel Pump Station, Petroleum Contaminated Soil Cell, 
Consolidation and Regrade. 
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E29. 02-26-1993 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 
(Ecology), Re:  Hand Auger Boring Program at PCS Storage Cells, Trans 
Mountain Oil Pipe Line Corp., Laurel Pump Station. 

 
E30. 02-26-1993 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re:  Responses to Ecology’s February 24, 1993 Letter, Trans Mountain 
Oil Pipe Line Corp., Laurel Pump Station. 

 
E31. 03-09-1993 Washington State Department of Ecology (Ecology), Facsimile, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Trans Mountain Oil Pipe Line 
Corporation, Laurel Pump Station – PCS Cells. 

 
E32. 03-18-1993 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  PCS Storage Cell Operation & 
Maintenance Manual, First Amended Enforcement Order No. DE 91-N192, Trans 
Mountain Oil Pipe Line Corporation – Laurel Pump Station. 

 
E33. 05-14-1993 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Phase I Interim Action Plan, Laurel 
Pump Station [comments from Ecology]. 

 
E34. 05-28-1993 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Trans Mountain Oil Pipe Line 
Corporation, Laurel Pump Station, Interim Action – Drain Tile Excavation [review 
by Ecology].  

 
E35. 06-17-1993 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re:  Revisions to Figure, Report on the Drain Tile Excavation, Trans 
Mountain Oil Pipe Line Corp., Laurel Pump Station. 

 
E36. 06-21-1993 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Laurel Pump Station Contaminated 
Soil Stockpile Remediation Meeting May 27, 1993. 

 
E37. 06-22-1993 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re:  Final Phase I Interim Action Plan Dated June 14, 1993, Trans 
Mountain Oil Pipe Line Corp., Laurel Pump Station. 

 
E38. 07-02-1993 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re:  Final Phase I Interim Action, PCS Cell Characterization Sampling 
and Analysis Program, Trans Mountain Oil Pipe Line Corp., Laurel Pump Station. 
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E39. 07-08-1993 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 
(Ecology), Re:  Phase I Interim Action Plan Permit Review, Trans Mountain Oil 
Pipe Line Corp., Laurel Pump Station, Job. No. 21199-032-005.   

 
E40. 07-27-1993 Whatcom County Health Department (WCHD), Letter, Jeanne M. Funsch 

(WCHD) to Doug Goldthorp (Whatcom County Public Works), Re:  Land 
Disturbance Application, Trans Mountain Oil Pipe Line Corporation, Laurel 
Station. 

 
E41. 07-28-1993 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Dan O’Rourke 

(TMOPL), Re:  July 27, 1993 Meeting With Ecology, Laurel Station.   
 
E42. 08-11-1993 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Trans Mountain Oil Pipe Line 
Corporation, Laurel Pump Station. 

 
E43. 08-20-1993 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Jeanne Funsch (Whatcom County Health Department) and Julie 
Elsbree (Northwest Air Pollution Authority), Re:  Trans Mountain – Laurel Pump 
Station, Soil Stockpile Remediation.  

 
E44. 08-20-1993 Northwest Air Pollution Authority (NAPP), Letter, Terry L. Nyman (NAPP) to 

David Raubvogel (Dames & Moore), Re.  Proposed excavation, screening, and 
transportation of petroleum contaminated soil. 

 
E45. 08-26-1993 Washington State Department of Ecology (Ecology), Letter, Louise Bardy 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Independent Cleanup Action Report, 
Trans Mountain Oil Pipe Line Corporation, Burlington Scraper Trap, Burlington, 
WA.   

 
E46. 09-07-1993 Washington State Department of Health, Office of Toxic Substances, Hazardous 

Waste Section – Trans Mountain Pipeline, Bellingham, Washington. 
 
E47. 09-10-1993 Washington State Department of Ecology (Ecology), Letter, Scott Mosley 

(Ecology) to Barbara Trejo (Ecology), Re:  Comments on Health & Safety Plan, 
Trans Mountain Oil Pipe Line Corporation, Laurel Pump Station.   

 
E48. 10-05-1993 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan Knight 

(TMOPL) to Barbara Trejo (Ecology), Re: Open House on Saturday, October 23.    
 
E49. 10-25-1993 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Split Sample Analytical Results, July 
1993 PCS Soil Characterization, Trans Mountain Oil Pipe Line Corporation, 
Laurel Pump Station. 
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E50. 11-01-1993 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Draft Phase II Interim Action Report, 
Trans Mountain Oil Pipe Line Corporation, Laurel Pump Station. 

 
E51. 11-24-1993 Dames & Moore, Letter, David Raubvogel and David Keller (Dames & Moore) to 

Barbara Trejo (Ecology), Re:  Responses to Ecology Comments, Draft Phase II 
Interim Action Report, Trans Mountain Oil Pipe Line Corp., Laurel Pump Station, 
Bellingham, Washington.     

 
E52. 05-11-2010 Washington State Department of Ecology (Ecology), Email, David South 

(Ecology) to Karen Mixon (URS) and Mike Droppo (Kinder Morgan), Re:  
Approval of the Supplemental Remedial Investigation/Feasibility Study Work 
Plan, Laurel Station. 

 
E53. 08-09-2010 Washington State Department of Ecology (Ecology), Email, David South 

(Ecology) to Karen Mixon (URS) and Mike Droppo (Kinder Morgan), Re:  
Approval of the August 5, 2010 Proposed Additional Data Gap Investigation 
Activities, Laurel Station, 1009 East Smith Road, Bellingham. 

 
E54. 01-22-2011 Washington State Department of Ecology (Ecology), Email, David South 

(Ecology) to Karen Mixon (URS) and Mike Droppo (Kinder Morgan), Re:  
Approval of the January 20, 2011 Proposed Additional Data Gap Investigation 
Activities, Laurel Station, 1009 East Smith Road, Bellingham. 

 
E55. 05-27-2011 Washington State Department of Ecology (Ecology), Email, David South 

(Ecology) to Karen Mixon (URS) and Mike Droppo (Kinder Morgan), Re:  
Approval of the May 23, 2011 Proposed Additional Data Gap Investigation 
Sampling and Pilot Testing Activities, Laurel Station, 1009 East Smith Road, 
Bellingham, Washington – Revision 1.0. 

 
E56. 12-1-2011 Washington State Department of Ecology (Ecology), Email, David South 

(Ecology) to Karen Mixon (URS) and Mike Droppo (Kinder Morgan), Re:  
approval of the November 30, 2011 Final Dual Phase Extraction and Bioventing 
Pilot Test Work Plan, Laurel Station, 1009 East Smith Road, Bellingham, 
Washington. 
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BIBLIOGRAPHY - KINDER MORGAN (FORMERLY TRANS MOUNTAIN OIL PIPE LINES) 
LAUREL STATION FACILITY 

 
 
T1. 02-01-1991 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Letter, G.R. Miller 

(TMOPLC) to Chang-Pi Wang (Ecology), Re: Laurel Station Condensate Spill – 
Site Assessment Plan. 

 
T2. 02-27-1991 Washington State Department of Ecology (Ecology), Letter, Barbara J. Trejo 

(Ecology) to Gary Miller (TMOPLC), Re: A Reported Release of Hazardous 
Substances at Trans Mountain Oil Pipe Line Corporation – Laurel Pump Station, 
1009 East Smith Road, Bellingham, Washington and Potential Liability for the 
Release. 

 
T3. 03-04-1991 Washington State Department of Ecology (Ecology), Letter, Barbara J. Trejo 

(Ecology) to Gary Miller (TMOPLC), Re: Proposed Site Assessment Plan, 
Condensate Spill – Laurel Pump Station, 1009 East Smith Road, Bellingham, 
Washington. 

 
T4. 04-16-1991 Washington State Department of Ecology (Ecology), Letter, Ecology to Gary 

Miller (TMOPLC), Re: Trans Mountain Oil Pipe Line Corporation, Laurel Pump 
Station Condensate Spill, Whatcom County, Washington [summary of verbal 
responses to the Trans Mountain Proposed Site Assessment Plan]. 

 
T5. 04-19-1991 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Letter, G.R. Miller 

(TMOPLC) to Barbara Trejo (Ecology), Re: Trans Mountain Oil Pipe Line 
Corporation, Laurel Pump Station Condensate Spill. 

 
T6. 05-09-1991 Washington State Department of Ecology (Ecology), Letter, Barbara J. Trejo 

(Ecology) to Gary Miller (TMOPLC), Re: Trans Mountain Oil Pipe Line 
Corporation, Laurel Pump Station Condensate Spill, Whatcom County, 
Washington. 

 
T7. 06-13-1991 Trans Mountain Oil Pipe Line Company Ltd., Letter, Michal W.P. Boyle 

(TMOPLC) to Elin Abramson (Ecology), Re: Escape of Natural Gas Condensate 
from Laurel Pump Station – January 15, 1991. 

 
T8. 06-14-1991 W.D. Purnell & Associates, Inc., Letter, Banks Upshaw (W.D. Purnell) to Dan 

O’Rourke (TMOPLC), Re: Summary of Site Visit at the Laurel Pump Station Spill 
Site with Barbara Trejo and John Marshall of the Washington State Department of 
Ecology. 

 
T9. 06-18-1991 W.D. Purnell & Associates, Inc., Soil Logs of Monitoring Wells At the Trans 

Mountain Oil Pipe Line Corporation, Laurel Pump Station Condensate Spill Site. 
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T10. 06-24-1991 Washington State Department of Ecology (Ecology), Letter, Barbara J. Trejo 

(Ecology) to Gary Miller (TMOPLC), Re: Trans Mountain Oil Pipe Line 
Corporation, Laurel Pump Station, 1009 East Smith Road, Bellingham, 
Washington [well construction and maintenance standards]. 

 
T11. 08-29-1991 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Letter, Dan O’Rourke 

(TMOPLC) to Barbara Trejo (Ecology), Re: Laurel Pump Station Spill – Letter 
from Department of Fisheries, August 11, 1991. 

 
T12. 12-06-1991 W.D. Purnell & Associates, Inc., Letter, Willard D. Purnell to Dave Every (Dames 

& Moore), Re: Status of Wetlands Investigation Work, Laurel Pump Station 
Condensate Spill. 

 
T13. 02-20-1992 W.D. Purnell & Associates, Inc., Response to Enforcement Order DE 91-N192 

Item I.I.1 Wetland Delineation; Areas 1-3, Trans Mountain, Laurel Pump Station. 
 
T14. 03-21-1992 Trans Mountain Oil Pipe Line Company Ltd., Inter Office Correspondence, L.H.E. 

Weran to R.D. Vergette, Re: Laurel Station Spill Clean Up Progress, Week Ending 
March 20, 1992. 

 
T15. 03-21-1992 Dames & Moore, Daily Field Report, P. Sajer (Dames & Moore) to Dan 

Watterson, Mark Molinari, and W. Martin McCabe (Dames & Moore), Re. Laurel 
Pump Station, Laurel, Washington.  

 
T16. 04-09-1992 W.D. Purnell & Associates, Inc., Trans Mountain – Laurel Station Spill Site, 

Response to Enforcement Order DE 91-N192; Item I.I.1, Wetlands Delineation. 
 
T17. 05-14-1992 Dames & Moore, Letter, David Maltby (Dames & Moore) to Barbara Trejo 

(Ecology) Re: Analytical Results of Water Samples Collected at Laurel Station. 
 
T18. 06-11-1992 Dames & Moore, Letter, David Maltby (Dames & Moore) to Barbara Trejo 

(Ecology) Re: Analytical Results of Water Samples Collected at Laurel Station. 
 
T19. 06-19-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Dan O’Rourke 

(TMOPLC), Re: Analytical Results, Containment Dam Water Sample, Laurel 
Pump Station.  

 
T20. 06-30-1992 Quarterly Oil/Water Separator Water Sampling, Trans Mountain Oil Pipe Line 

Corporation, Laurel Station, Bellingham, Washington. 
 
T21. 07-08-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Dan O’Rourke 

(TMOPLC), Re: Draft First Amended Enforcement Order, Laurel Station, 
Bellingham, WA. 
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T22. 07-14-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Dan O’Rourke 

(TMOPLC), Re: Surface Water Sampling Results, Laurel Station, Bellingham, 
Washington [analytical results for surface water sample collected on June 30, 
1992]. 

 
T23. 07-31-1992 Dames & Moore, Report on the Drain Tile Excavation, Interim Cleanup Action 

(Exhibit A, Part III, H.3.), Laurel Station, Laurel, Washington. 
 
T24. 08-03-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re: Weekly Surface Water Sampling Results, Trans Mountain Laurel 
Station, Bellingham, Washington. 

 
T25. 09-24-1992 Dames & Moore, Report Excerpt, Trans Mountain Oil Pipe Line Corporation, 

Laurel Station, Figures and Laboratory Results. 
 
T26. 11-03-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Dan O’Rourke 

(TMOPLC), Re: Surface Water Sampling Results, March 7, 1992 Spill Area, 
Laurel Station [analytical results requested on October 21, 1992]. 

 
T27. 11-16-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Dan O’Rourke 

(TMOPLC), Re: Surface Water Sampling Results, March 7, 1992 Spill Area, 
Laurel Station. 

 
T28. 11-17-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re: Oil/Water Separator and Surface Water Sampling Results, Trans 
Mountain Oil Pipe Line Corp., Laurel Station. 

 
T29. 11-18-1992 Dames & Moore, Letter, Dames & Moore to Dan O’Rourke (TMOPLC), Re: 

Surface Water Sampling Results, March 7, 1992 Spill Area, Laurel Station. 
 
T30. 11-19-1992 Trans Mountain Oil Pipe Line Company Ltd., Facsimile, L.H.E. Weran 

(TMOPLC) to Susan H. Lee (Ecology), Re: Recent improvements made at the 
Laurel Station site. 

 
T31. 11-19-1992 Washington State Department of Ecology, Report, Ecology Comments on the 

Interim Action Plan for Trans Mountain – Laurel Pump Station, Dames & Moore, 
August 29, 1992. 

 
T32. 12-23-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Dan O’Rourke 

(TMOPLC), Re: Oil/Water Separator Sampling and Analysis, Laurel Station. 
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T33. 12-17-1992 Dames & Moore, Letter, A. David Every (Dames & Moore) to Dan O’Rourke 
(TMOPLC), Re: Laurel Pump Station, Access Road Wetland Fill, Investigation 
Recommendations. 

 
T34. 02-17-1993 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re: Draft Phase I Interim Action Plan, Trans Mountain Oil Pipe Line 
Corp., Laurel Station. 

 
T35. 02-17-1993 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Dan O’Rourke 

(TMOPLC), Re: February 17, 1993 Meeting with Ecology, Laurel Station. 
 
T36. 03-12-1993 Washington State Department of Ecology (Ecology), Letter, Kimberly E. Anderson 

(Ecology) to Ken Casten (Evergreen Recycling), Re. Recycling Crude Tank 
Bottom Oils. 

 
T37. 04-19-1993 Washington State Department of Ecology (Ecology), Facsimile, Barbara J. Trejo 

(Ecology) to Dan O’Rourke (TMOPLC), Re: Trans Mountain Oil Pipe Line 
Corporation, Laurel Pump Station [approving request for a four-month extension 
of the draft submittal dates for the Wetland Delineation and the RI/FS Report]. 

 
T38. 05-14-1993 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Letter, Dan O’Rourke 

(TMOPLC) to Barbara Trejo (Ecology), Re: Water Sampling Analysis Results. 
 
T39. 05-26-1993 Enforcement Order Submittal Summary. 
 
T40. 06-17-1993 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re: Revision to Figure, Report on the Drain Tile Excavation, Trans 
Mountain Oil Pipe Line Corp., Laurel Pump Station. 

 
T41. 06-22-1993 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re: Final Phase I Interim Action Plan Dated June 14, 1993, Trans 
Mountain Oil Pipe Line Corp., Laurel Station. 

 
T42. 08-11-1993 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Dan O’Rourke 

(TMOPLC), Re: Quarterly Oil/Water Separator and Surface Water, Sampling 
Results – July 1993, Laurel Station. 

 
T43. 08-15-1993 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Facsimile, Dan O’Rourke 

(TMOPLC) to Barbara Trejo (Ecology), Re: Water Sample Analysis Results. 
 
T44. 08-20-1993 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re: Ecology August 11, 1993 Letter, Final Phase I Interim Action Plan, 
Trans Mountain Oil Pipe Line Corp. (Trans Mountain), Laurel Pump Station. 
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T45. 08-20-1993 Northwest Air Pollution Authority (NWAPA), Letter, Terry L. Nyman (NWAPA) 
to David Raubvogel (Dames & Moore), Re: Air Pollution Regulations and 
Information. 

 
T46. 11-08-1993 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Letter, Jacqueline L. 

Potter (TMOPLC) to Barbara Trejo (Ecology), Re: 1993 Third Quarter Report – 
Laurel Station. 

 
T47. 01-24-1994 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Letter, Dan O’Rourke 

(TMOPLC) to Barbara Trejo (Ecology), Re: 1993 Fourth Quarter Report – Laurel 
Station. 

 
T48. 02-01-1994 CH2MHill, Letter, Kevin A. Sanders (CH2MHill) to Kirk Stopenhagen 

(CH2MHill), Re: Analytical Data for Trans-Mountain Pipeline, CVO Laboratory 
Reference No. 6291. 

 
T49. 02-10-1994 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Lester Keel 

(NWAPA), Re: Trans Mountain Oil Pipe Line Corp, Laurel Pump Station, 
Petroleum Contaminated Soil Remediation. 

 
T50. 02-10-1994 Northwest Air Pollution Authority (NWAPA), Letter, James B. Randles 

(NWAPA) to Dan O’Rourke (TMOPLC), Re: Laurel Pump Station, PCS Storage 
Cell Remediation. 

 
T51. 03-31-1994 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Report, Letter, Dan J. 

O’Rourke (TMOPLC) to James Randles (NWAPA), Re: Laurel Station Tank 
Cleaning Project – Air Monitoring Data. 

 
T52. 04-20-1994 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Letter, Jacqueline L. 

Potter (TMOPLC) to Barbara Trejo (Ecology), Re: 1994 First Quarter Report – 
Laurel Station. 

 
T53. 04-29-1994 Washington State Department of Ecology (Ecology), Letter, Barbara J. Trejo to 

Dan O’Rourke (TMOPLC), Re: Trans Mountain – Laurel Station, First Amended 
Enforcement Order No. DE91-N192, Oil/Water Separator, Sampling and Analysis 
Plan. 

 
T54. 06-21-1994 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Dan O’Rourke 

(TMOPLC), Re: Water Sampling Results, PCS Cell No. 2, Laurel Station Project. 
 
T55. 06-22-1994 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Letter, Jacqueline L. 

Potter (TMOPLC) to Barbara Trejo (Ecology), Re: 1994 First Quarter Report – 
Laurel Station.  
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T56. 07-05-1994 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Letter, Jacqueline L. 
Potter (TMOPLC) to Barbara Trejo (Ecology), Re: 1994 Second Quarter Report – 
Laurel Station. 

 
T57. 08-08-1994 Laurel Station Contamination Assessment and Remediation Summary. 
 
T58. 08-15-1994 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re: Oversized Material Treatment, Trans Mountain Oil Pipe Line Corp. 
Project. 

 
T59. 10-21-1994 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Letter, Jacqueline L. 

Potter (TMOPLC) to Barbara Trejo (Ecology), Re: 1994 Third Quarter Report – 
Laurel Station. 

 
T60. 11-08-1994 A.L. Sleister & Sons Construction, Inc. (A.L. Sleister), Facsimile, Robert C. 

Downing (A.L. Sleister) to Dan O’Rourke (TMOPLC), Re: Releases of Liability 
for Contaminated Soil. 

 
T61. 01-16-1995 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Letter, Dan O’Rourke 

(TMOPLC) to Barbara Trejo (Ecology), Re: Oil/Water Separators Sampling and 
Analysis Plan. 

 
T62. 01-24-1995 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Letter, Dan O’Rourke 

(TMOPLC) to Barbara Trejo (Ecology), Re: 1993 Fourth Quarter Report – Laurel 
Station. 

 
T63. 01-24-1995 Washington State Department of Ecology (Ecology), Letter, Barbara J. Trejo 

(Ecology) to Dan O’Rourke (TMOPLC), Re: Trans Mountain – Laurel Station, 
First Amended Enforcement Order No. DE91-N192, Oil/Water Separator, 
Sampling and Analysis Plan. 

 
T64. 01-26-1995 Washington State Department of Ecology (Ecology), Letter, Barbara J. Trejo to 

Dan O’Rourke (TMOPLC), Re: Trans Mountain– Laurel Station, Interim Action – 
Contaminated Soil Stockpiles, First Amended Enforcement Order No. DE91-
N192, Exhibit A, Section III, Subsection I. 

 
T65. 06-11-1997 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Inter Office 

Correspondence, M.W.P. Boyle to Dan O’Rourke, Re: Laurel Station – Smith 
Road Widening. 

 
T66. 06-11-1997 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Email, Gary Miller 

(TMOPLC) to Dan O’Rourke (TMOPLC), Re: Laurel Station – Widening of Smith 
Road. 
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T67. 07-10-1997 Analytical Resources, Inc. (ARI), Letter, Jeff J. Reitan (ARI) to Jacki Schneider 
(TMOPLC), Re: Laurel Station Hydrocarbon Tests. 

 
T68. 07-10-1997 Trans Mountain Oil Pipe Line Company Ltd., Facsimile, William Kerr (TMOPLC) 

to Judy Aitken (Ecology), Re: Soil Laboratory Analyses Results – Laurel Station. 
 
T69. 07-11-1997 Trans Mountain Oil Pipe Line Company Ltd., Facsimile, William Kerr (TMOPLC) 

to Judy Aitken (Ecology), Re: Additional Soil Laboratory Results for Laurel 
Station. 

 
T70. 07-14-1997 Analytical Resources, Inc. (ARI), Letter, Jeff J. Reitan (ARI) to Jacki Schneider 

(TMOPLC), Re: Laurel Station Hydrocarbon Tests.  
 
T71. 07-30-1997 Soil Sampling – East Smith Road Widening.  
 
T72. 06-20-2002 GeoEngineers, Report, Hydrogeologic Services, Well Safe Yield Evaluation, 

Laurel Facility, Bellingham, Washington. 
 
T73. 11-05-2002 GeoEngineers, Groundwater Monitoring Results, Trans Mountain Laurel Pumping 

Station, 1009 East Smith Road, Bellingham, Washington. 
 
T74. 05-17-2006 Maxxam Analytics Inc., Laboratory Analysis Results. 
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for the Condensate Spill at Laurel Pump Station. 
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Assessment. 
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14. 11-15-1991 W.D. Purnell & Associates, Inc., Response to Enforcement Order No. DE 91-

N192; Item No. I.F.2. 
 
15. 11-22-1991 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Laurel Pump Station C3 Separator 
Information. 

 
16. 11-22-1991 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Trans Mountain Oil Pipe Line 
Corporation, Enforcement Order No. DE 91-N192, Exhibit A and B, Item II.A, 
Selection of Proposed Cleanup Actions, Area 1, Area 2, and Laurel Pump Station 
Wetlands. 

 
17. 11-25-1991 W.D. Purnell & Associates, Inc., November 25, 1991, Response to Enforcement 

Order No. DE 91-N192; Items No. I.G.1.A, I.G.1.B and I.G.1.C., Trans Mountain 
Oil Pipeline Corporation, Laurel Pump Station, Natural Gas Condensate Spill. 

 
18. 11-26-1991 W.D. Purnell & Associates, Inc., Response to Enforcement Order No. DE 91-

N192; Item No. I.D.1. 
 
19. 11-27-1991 W.D. Purnell & Associates, Inc., November 27, 1991, Response to Enforcement 

Order No. DE 91-N192; Item No. I.A., Trans Mountain Oil Pipe Line Corporation, 
Laurel Pump Station Spill Site. 

 
20. 11-27-1991 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Enforcement Order #DE91-N192-
Laurel Pump Station. 

 
21. 12-10-1991 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Dam and Surface Water Maintenance 
Plan, Enforcement Order No. DE 91-N192, Trans Mountain Oil Pipe Line 
Corporation, Laurel Pump Station, [Review of  Purnell & Associates Dam and 
Surface Water Maintenance Plan, dated November 26, 1991]. 
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22. 12-11-1991 W.D. Purnell & Associates, Inc., Response to Enforcement Order DE 91-N192; 

Item No. 1.C. 
 
23. 12-19-1991 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Michael Gallageher (Ecology), Re:   Enforcement Order No. DE 91-
N192, Trans Mountain Oil Pipe Line Corporation Laurel Station Cleanup 
[summary of December 11, 1991 release]. 

 
24. 01-02-1992 Washington State Department of Ecology (Ecology), Letter, Kirk Smith (Ecology) 

to Dan O’Rourke (TMOPL), Re:  Trans Mountain Oil Pipe Line Corporation – 
Laurel Pump Station, Whatcom County, Washington [request for information on 
December 11, 1991]. 

 
25. 01-02-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Health and Safety Plan, Enforcement 
Order No. DE 91-N192, Trans Mountain Oil Pipe Line Corporation – Laurel Pump 
Station. 

 
26. 01-06-1992 Dames & Moore, Work Plan, Remedial Investigation/Feasibility Study, Laurel 

Pump Station, Laurel, Washington dated January 6, 1992. 
 
27. 01-09-1992 Washington State Department of Ecology (Ecology), Letter, Kirk Smith (Ecology) 

to Brian Short (TMOPL), Re:  Spill at the property located at Laurel Pump Station, 
Whatcom County, Washington [request for information on response actions 
completed in regard to December 11, 1991 release]. 

 
28. 01-16-1992 Dames & Moore, draft Spill Prevention, Control and Countermeasures Plan, Trans 

Mountain Oil Pipe Line Corporation, Laurel Station. 
 
29. 01-21-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Enforcement Order DE 91-N192, 
Request for Enforcement Order Schedule Revision. 

 
30. 02-10-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Trans Mountain Oil Pipe Line 
Corporation Laurel Station Stormwater Discharge Permitting Requirements. 

 
31. 02-13-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Enforcement Order No. DE 91-N192 
Schedule Revision. 
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32. 02-14-1992 Dames & Moore, Response to Enforcement Order No. DE 91-N192, Item Number 
I.D.1, Dam and Surface Water Inspection and Maintenance Plan, Trans Mountain 
Oil Pipe Line Corporation, Laurel Station dated February 14, 1992. 

 
33. 02-14-1992 Dames & Moore, Draft Work Plan, Interim Cleanup Action, Laurel Pump Station 

Property, Non-Wetland Areas, Trans Mountain Oil Pipe Line Corporation. 
 
34. 02-19-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Michael Boyle (TMOPL), Re:  Trans Mountain, Laurel Pump Station, 
Whatcom County, Washington, Administrative Options for Remedial Actions. 

 
35. 02-24-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Enforcement Order No. DE 91-N192, 
Item I.J.3 Submittal Schedule. 

 
36. 02-25-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Health & Safety Plan, Enforcement 
Order No. DE 91-N192, Trans Mountain Oil Pipe Line Corporation, Laurel Pump 
Station. 

 
37. 02-28-1992 Dames & Moore, Letter, Mark Molinari (Dames & Moore) to Barbara Trejo 

(Ecology), Response to Ecology comments dated June 19, 1991 on submittals of 
Items No. 1.A.1 and I.A.2 of the Enforcement Order. 

 
38. 02-28-1992 Dames & Moore, Oil/Water Separators, Sampling and Analysis Plan, Laurel 

Station, Laurel, Washington, for Trans Mountain Oil Pipe Line Corporation dated 
February 28, 1992. 

 
39. 03-02-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Trans Mountain Laurel Station 
Administrative Options. 

 
40. 03-12-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Enforcement Order No. DE 91-N192, 
Section I.J.1, Draft Work Plan – Interim Cleanup Action, Trans Mountain Oil Pipe 
Line Corporation, Laurel Pump Station. 

 
41. 03-20-1992 Dames & Moore, letter, Mark Molinari (Dames & Moore) to Barbara Trejo 

(Ecology), Re:  Response to Ecology Comments on the amended Health and Safety 
Plan (HSP) for Trans Mountain – Laurel Station RI/FS. 

 
42. 03-25-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Spill Prevention Plan, 

Laurel Station, dated March 25, 1992. 
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43. 03-27-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 
(TMOPL) to Barbara Trejo (Ecology), Re:  Enforcement Order No. DE 91-N192 
Schedule Revision. 

 
44. 04-03-1992 Dames & Moore, Report on the Drain Tile Excavation, Interim Cleanup Action 

(Section I.J.3), Laurel Pump Station, Laurel, Washington, dated April 3, 1992. 
 
45. 04-06-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Enforcement Order No. DE 91-N192, 
Section I.1.1, Wetlands Delineation:  Areas 1-3, Trans Mountain Oil Pipe Line 
Corporation, Laurel Pump Station. 

 
46. 04-06-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Laurel Station – Response to Item 2 of 
Ecology’s March 12, 1992, Letter Regarding the Interim Cleanup Action Work 
Plan. 

 
47. 04-08-1992 Dames & Moore, Letter, David Maltby (Dames & Moore) to Barbara Trejo 

(Ecology), Re:  Laurel Station – Responses to Ecology’s March 12, 1992 Letter 
Regarding the Interim Cleanup Action Work Plan. 

 
48. 04-09-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Enforcement Order No. DE 91-N192, 
Section I.E, Spill Prevention Plan, Trans Mountain Oil Pipe Line Corporation, 
Laurel Pump Station [comments on D&M 03-25-1992 Spill Prevention Plan]. 

 
49. 04-14-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Enforcement Order No. DE 91-N192, 
Trans Mountain Oil Pipe Line Corporation, Laurel Pump Station [notice that 
Ecology requires investigation and cleanup at the site for areas affected by 
releases]. 

 
50. 04-21-1992 Dames & Moore, Facsimile, David Maltby (Dames & Moore) to Barbara Trejo 

(Ecology), (transmittal of the results of water analyses for the water samples taken 
in the area of the pressure relief tank, Dams 2 & 3, and the culvert). 

 
51. 04-27-1992 Dames & Moore, Spill Prevention Control And Countermeasures Plan, Laurel 

Pump Station. 
 
52. 04-27-1992 Cantrell & Associates, Letter, Bill Cantrell (Cantrell & Associates) to Barbara 

Trejo (Ecology), (response to Ecology comments on E.O. Item I.I.1). 
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53. 04-28-1992 Dames & Moore, Letter, David Maltby (Dames & Moore) to Barbara Trejo 
(Ecology), Outline of proposed site-specific risk assessment (baseline ecological 
and human health risk assessment) for Laurel Station. 

 
54. 05-08-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Trans Mountain, Laurel Pump Station 
Whatcom County, Wash., Enforcement Order No. DE 91-N192, Items I.F.2 and 
I.J.3. 

 
55. 05-08-1992 Dames & Moore, Work Plan, Interim Cleanup Action, Laurel Pump Station 

Property, Non-Wetland Areas, Trans Mountain Oil Pipe Line Corporation. 
 
56. 05-17-1992 W.D. Purnell & Associates, Inc., May 17, 1992, Site Assessment Report - Soil & 

Water Analysis, Laurel Pump Station Natural Gas Condensate Spill East Smith 
Road, Whatcom County, Washington. 

 
57. 05-28-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Laurel Station Spill Prevention Plan 
(I.E) – Response to Ecology’s Comments. 

 
58. 05-29-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Michael Boyle 

(TMOPL) to Barbara Trejo (Ecology), Re:  Laurel Station – Draft of Amended 
Enforcement Order. 

 
59. 06-01-1992 Dames & Moore, Letter, David Maltby (Dames & Moore) to Barbara Trejo 

(Ecology), Re: Responses to Ecology comments on the Oil/Water Separators – 
Sampling and Analysis Plan, Laurel Station, Laurel, Washington dated February 
28, 1992 and the Report on the Drain Tile Excavation, Interim Cleanup Action 
(Section I.J.3) Laurel Station, Laurel, Washington dated April 3, 1992. 

 
60. 06-09-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Michael Boyle (TMOPL), Re:  Trans Mountains Comments on the 
Draft First Amended Enforcement Order. 

 
61. 06-12-1992 Dames & Moore, Remedial Investigation Report, Laurel Station, Bellingham, 

Washington dated June 12, 1992. 
 
62. 06-15-1992 First Amended Enforcement Order No. DE 91-N192 
 
63. 06-25-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Spill Prevention Plan, 

Laurel Station, dated June 25, 1992. 
 
64. 06-26-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Dan O’Rourke 

(TMOPL), Re:  Retention of Records, Laurel Pump Station. 
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65. 07-21-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Oil/Water Separator Sampling and 
Analysis Plan, First Amended Enforcement Order No. DE 91-N192, Trans 
Mountain Oil Pipe Line Corporation, Laurel Pump Station. 

 
66. 07-23-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Drain Tile Excavation Report, First 
Amended Enforcement Order No. DE 91-N192, Trans Mountain Oil Pipe Line 
Corporation, Laurel Pump Station. 

 
67. 07-29-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Enforcement Order DE 91-N192 – 
Item III.E.3 SPP Schedule Results. 

 
68. 07-30-1992 Dames & Moore, Oil/Water Separators, Sampling and Analysis Plan, Laurel 

Station, Laurel, Washington, for Trans Mountain Oil Pipe Line Corporation dated 
July 30, 1992. 

 
69. 07-30-1992 Dames & Moore, Response to Enforcement Order No. DE 91-N192, Exhibit A, 

Part III, D.1, Dam and Surface Water Inspection and Maintenance Plan, Trans 
Mountain Oil Pipe Line Corporation, Laurel Station dated July 30, 1992. 

 
70. 07-31-1992 Letter, David Raubvogel (Dames & Moore) to Barbara Trejo (Ecology), Re:  First 

Amended Enforcement Order, Exhibit A, Part III, B.1, Laurel Station, Bellingham, 
Washington, [Submittal of request to modify surface water sampling frequency 
under the enforcement order]. 

 
71. 08-03-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  First Amended Enforcement Order 
No. DE 91-N192, Trans Mountain Oil Pipe Line Corporation, Laurel Pump 
Station, [Review of Remedial Investigation Report, Laurel Pump Station, Laurel, 
Washington, submitted by Dames & Moore, dated June 12, 1992]. 

 
72. 08-14-1992 Dames & Moore, Dam Removal Assessment and Feasibility Evaluation, First 

Amended Enforcement Order Exhibit A, Part III, D.4., Trans Mountain Oil Pipe 
Line Corporation, dated August 14, 1992. 

 
73. 08-17-1992 Dames & Moore, Operation and Maintenance Manual, Petroleum Contaminated 

Soil Storage Cells, Laurel Station, Bellingham, Washington, Revision: A, dated 
August 17, 1992. 

 
74. 08-18-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  First Amended Enforcement Order 
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No. DE 91-N192, Item III.E.3, Spill Prevention Plan Implementation Schedule 
Results, Trans Mountain Oil Pipe Line Corporation, Laurel Pump Station. 

 
75. 08-18-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Dam and Surface Water Inspection 
and Maintenance Plan, First Amended Enforcement Order No. DE 91-N192, Trans 
Mountain Oil Pipe Line Corporation, Laurel Pump Station. 

 
76. 08-27-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Oil/Water Separator Sampling and 
Analysis Plan, First Amended Enforcement Order No. DE 91-N192, Item III.F.2, 
Trans Mountain Oil Pipe Line Corporation, Laurel Pump Station. 

 
77. 08-28-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Dam Removal Evaluation, First 
Amended Enforcement Order No. DE 91-N192, Item III.D.4, Trans Mountain Oil 
Pipe Line Corporation, Laurel Pump Station. 

 
78. 08-29-1992 Dames & Moore, Phase I Interim Action Plan, Remediation of Petroleum 

Contaminated Soil, Laurel Station, Bellingham, Washington, dated August 29, 
1992. 

 
79. 08-31-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Spill Prevention Plan Implementation 
Schedule Results – III.E.3. 

 
80. 09-03-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Operation and Maintenance Plan – 
Soil Stockpiles, First Amended Enforcement Order No. DE 91-N192, Trans 
Mountain Oil Pipe Line Corporation – Laurel Pump Station. 

 
81. 09-03-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re: RI/FS Draft Work Plan Submittal Date 
Extension – Part II. A. 

 
82. 09-04-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  RI/FS Draft Work Plan Submittal 
Date Extension Request, First Amended Enforcement Order No. DE 91-N192, 
Exhibit A, II.A, Trans Mountain Oil Pipe Line Corporation – Laurel Pump Station. 

 
83. 09-04-1992 Dames & Moore, Response to Enforcement Order No. DE 91-N192, Exhibit A, 

Part III, D.1, Dam and Surface Water Inspection and Maintenance Plan, Trans 
Mountain Oil Pipe Line Corporation dated September 4, 1992. 
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84. 09-09-1992 Dames & Moore, Oil/Water Separators Sampling and Analysis Plan, Trans 
Mountain Oil Pipe Line Corporation, Laurel Station, dated September 9, 1992. 

 
85. 09-21-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  First Amendment Enforcement Order 
No. DE 91-N192 – Item III.I.1. 

 
86. 09-25-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Oil/Water Separator Sampling and 
Analysis Plan, First Amended Enforcement Order No. DE 91-N192, Item III.F.2, 
Trans Mountain Oil Pipe Line Corporation, Laurel Pump Station. 

 
87. 09-29-1992 Dames & Moore, Amended Health and Safety Plan, Trans Mountain Oil Pipe Line 

Corporation, Laurel Station, dated September 29, 1992. 
 
88. 09-30-1992 Dames & Moore, Remedial Investigation/Feasibility Study Work Plan, Trans 

Mountain Oil Pipeline Corporation, Laurel Station, Bellingham, Washington dated   
September 30, 1992. 

 
89. 10-08-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re:  Ecology September 3, 1992 Letter, Operations and Maintenance, 
Soil Stockpiles, First Amended Enforcement Order, Trans Mountain Oil Pipe line 
Corporation, Laurel Station. 

 
90. 10-09-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Terryl Nyman 

(Northwest Air Pollution Authority), Re:  Estimated Emissions during 
Recontouring of Soil Stockpiles at the Laurel Station, Bellingham, Washington. 

 
91. 10-16-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Dan O’Rourke 

(TMOPL), Re:  Sampling Results, PCS Stockpiles, Laurel Station. 
 
92. 10-21-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), (informing Ecology that copies of the Dam and Surface Water 
Inspection and Maintenance Plan were submitted to both the Departments of 
Wildlife and Fisheries per Item D.1. of the First Amended E.O.). 

 
93. 10-21-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Department of 

Wildlife (transmittal of a copy of the Dam and Surface Water Inspection and 
Maintenance Plan per Item D.1. of the First Amended E.O.). 

 
94. 10-22-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re:  Geologic Cross Section, Trans Mountain Oil Pipeline Corp., Laurel 
Station. 
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95. 10-22-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 
(Ecology), Re:  Oil/Water Separator and Surface Water Sampling Results, Trans 
Mountain Oil Pipeline Corp., Laurel Station. 

 
96. 10-22-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re:  Response to Comments on Remedial Investigation Report, 
Ecology August 3, 1992 letter, Laurel Station, Bellingham, Washington. 

 
97. 10-23-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Steven Matthew 

(Department of Health, Office of Toxic Substances [Olympia, WA]), (transmittal 
of RI/FS Work Plan). 

 
98. 10-29-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re:  October 23, 1992 Meeting (documents that Trans Mountain will 
not be required to conduct additional surface water sampling as outlined in the E.O. 
until further review by Ecology). 

 
99. 11-03-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Dan O’Rourke 

(TMOPL), Re:  Surface Water Sampling Results, March 7, 1992 Spill Area, Laurel 
Station. 

 
100. 11-13-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re:  Geologic Information, Trans Mountain Oil Pipe Line Corp., Laurel 
Station. 

 
101. 11-17-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re:  Oil/Water Separator and Surface Water Sampling Results, Trans 
Mountain Oil Pipeline Corp., Laurel Station. 

 
102. 11-20-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re:  Ground Water Level Measurements, Trans Mountain Oil Pipe Line 
Corp, Laurel Station. 

 
103. 11-30-1992 Dames & Moore, Operation and Maintenance Manual, Petroleum Contaminated 

Soil Storage Cells, Laurel Station, Bellingham, Washington, Revision C. dated 
November 30, 1992. 

 
104. 12-02-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Ms. R. Delahunt 

(Whatcom County Health Department), (transmittal of geologic related 
information for the PCS storage cell area). 

 
105. 12-29-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Facility Name Change, First 
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Amendment Enforcement Order No. DE 91-N192, Trans Mountain Oil Pipeline 
Corporation – Laurel Pump Station. 

 
106. 01-05-1993 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Ecology comments regarding Remedial 
Investigation Report, DOE Letter of August 3, 1992. 

 
107. 01-11-1993 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  First Amendment Enforcement Order 
DE 91-N192,  Trans Mountain Oil Pipe Line Corporation, Laurel Pump Station, 
Operation and Maintenance Plan – PCS Cells. 

 
108. 01-14-1993 Dames & Moore, Report, Petroleum Contaminated Soil Cell Consolidation and 

Regrade Monitoring, Trans Mountain Oil Pipe Line Corporation. Laurel Station, 
dated January 14, 1993. 

 
109. 01-26-1993 Dames & Moore, Report, Haynes Residence Well Sampling, Bellingham, 

Washington. 
 
110. 02-03-1993 Dames & Moore, Report, Haynes Residence Well Sampling, Bellingham, 

Washington. 
 
111. 03-10-1993 Dames & Moore, Operation and Maintenance Manual, Petroleum Contaminated 

Soil Storage Cells, Laurel Station, Bellingham, Washington, dated March 10, 1993. 
 
112. 04-21-1993 Letter, David Raubvogel (Dames & Moore) to Barbara Trejo (Ecology), Re:  

Addendum to Phase I Interim Action Plan, Petroleum Contaminated Soil 
Stockpiles, Trans Mountain Oil Pipe Line Corp., Laurel Pump Station. 

 
113. 06-14-1993 Dames & Moore, Final Phase I, Interim Action Plan, Remediation of Petroleum 

Contaminated Soil, Laurel Pump Station Bellingham, Washington, dated June 14, 
1993. 

 
114. 07-12-1993 Dames & Moore, Whatcom County Permit General Information Form (GIF)/Land 

Disturbance Application, Trans Mountain Oil Pipeline Corporation, Laurel Station, 
Bellingham, Washington [submittal of SEPA checklist to Whatcom County Public 
Works]. 

 
115. 12-06-1993 Dames & Moore, Final Phase II Interim Action Report, Trans Mountain Oil Pipe 

Line Corp., Laurel Pump Station Facility dated December 6, 1993. 
 
116. 11-14-1994 Dames & Moore, Petroleum Contaminated Soil Stockpile, Interim Cleanup Action 

Report, Trans Mountain Oil Pipe Line Corporation, Laurel Pump Station Facility 
dated November 14, 1994. 
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117. 10-17-2001 URS, Voluntary Cleanup Action, Laurel Station Release, Bellingham, Washington 

dated October 17, 2001. 
 
118. 02-12-2007 URS, Letter, Karen Mixon (URS) to Brad Kohlsmith (Kinder Morgan Canada), 

Re: 2006 Groundwater Monitoring, Laurel Station Facility, 1009 East Smith Road, 
Bellingham, Washington. 

 
119. 05-24-2007 URS, Letter, Karen Mixon (URS) to Brad Helland (Ecology), Re: Historical Site 

Information, Laurel Station Facility, 1009 East Smith Road, Bellingham, 
Washington. 

 
120. 06-21-2008 URS, Letter, Karen Mixon (URS) to Brad Kohlsmith (Kinder Morgan Canada), 

Re: 2008 Deep Well Decommissioning, Laurel Station Facility, 1009 East Smith 
Road, Bellingham, Washington.  

 
121. 07-27-2009  URS, Letter, Karen Mixon (URS) to Brad Kohlsmith (Kinder Morgan Canada), 

Re: 2008 Groundwater Monitoring, Laurel Station Facility, 1009 East Smith Road, 
Bellingham, Washington. 

 
122. 07-27-2009 URS, Letter, Karen Mixon (URS) to Brad Kohlsmith (Kinder Morgan Canada), 

Re: Soil Assessment, Laurel Station Tanks 170 and 180, Laurel Station Facility, 
1009 East Smith Road, Bellingham, Washington. 

 
123. 05-11-2010 Washington State Department of Ecology (Ecology), Email, David South 

(Ecology) to Karen Mixon (URS) and Mike Droppo (Kinder Morgan), Re:  
Approval of the Supplemental Remedial Investigation/Feasibility Study Work 
Plan, Laurel Station. 

 
124. 05-28-2010 URS, Final Supplemental Remedial Investigation/Feasibility Study Work Plan, 

Laurel Station, 1009 East Smith Road, Bellingham, Washington. 
 

125. 08-05-2010 URS, Proposed Additional Data Gap Investigation Activities, Laurel Station, 1009 
East Smith Road, Bellingham, Washington. 

 
126. 08-09-2010 Washington State Department of Ecology (Ecology), Email, David South 

(Ecology) to Karen Mixon (URS) and Mike Droppo (Kinder Morgan), Re:  
Approval of the August 5, 2010 Proposed Additional Data Gap Investigation 
Activities, Laurel Station, 1009 East Smith Road, Bellingham. 

 
127. 01-20-2011 URS, Proposed Additional Data Gap Investigation Activities, Laurel Station, 1009 

East Smith Road, Bellingham, Washington. 
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128. 01-22-2011 Washington State Department of Ecology (Ecology), Email, David South 
(Ecology) to Karen Mixon (URS) and Mike Droppo (Kinder Morgan), Re:  
Approval of the January 20, 2011 Proposed Additional Data Gap Investigation 
Activities, Laurel Station, 1009 East Smith Road, Bellingham. 

 
129. 05-23-2011 URS, Proposed Additional Data Gap Investigation Sampling and Pilot Testing 

Activities, Laurel Station, 1009 East Smith Road, Bellingham, Washington – 
Revision 1.0. 

 
130. 05-27-2011 Washington State Department of Ecology (Ecology), Email, David South 

(Ecology) to Karen Mixon (URS) and Mike Droppo (Kinder Morgan), Re:  
Approval of the May 23, 2011 Proposed Additional Data Gap Investigation 
Sampling and Pilot Testing Activities, Laurel Station, 1009 East Smith Road, 
Bellingham, Washington – Revision 1.0. 

 
131. 11-30-2011 URS, Final Dual Phase Extraction and Bioventing Pilot Test Work Plan, Laurel 

Station, 1009 East Smith Road, Bellingham, Washington. 
 

132. 12-1-2011 Washington State Department of Ecology (Ecology), Email, David South 
(Ecology) to Karen Mixon (URS) and Mike Droppo (Kinder Morgan), Re:  
approval of the November 30, 2011 Final Dual Phase Extraction and Bioventing 
Pilot Test Work Plan, Laurel Station, 1009 East Smith Road, Bellingham, 
Washington. 
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Soil Boring and Well Construction Logs 
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Boring was backfilled with bentonite chips.
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Boring was completed to 5' bgs on 8/24/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.

Grading gray (moist)

Brown SILT with fine to medium subrounded gravel (dry) (no hydrocarbon
odor)
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Boring was completed to 5' bgs on 8/24/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.
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Reddish brown SILT with trace gravel and organics (dry) (no hydrocarbon
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Boring was completed to 5' bgs on 8/24/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.
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Organic soil surface
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Boring was completed to 5' bgs on 8/24/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.

Grading light gray with trace gravel

Organic soil surface
Brown SILT with organics (dry) (no hydrocarbon odor)
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Groundwater was not encountered.
Boring was backfilled with bentonite chips.

Grading (moist)
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Organic soil surface
Brown SILT with organics (dry) (no hydrocarbon odor)
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Boring was completed to 5' bgs on 8/24/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.

Grading light gray with fine to coarse gravel

Organic soil surface
Brown SILT with organics (dry) (no hydrocarbon odor)
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Boring was completed to 5' bgs on 8/24/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.
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Organic soil surface
Brown SILT with organics (dry) (no hydrocarbon odor)
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Boring was completed to 5' bgs on 8/24/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.

Grading gray with fine to medium gravel

Brown SILT with organics (dry) (no hydrocarbon odor)
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Boring was completed to 5' bgs on 8/24/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.

Grading olive gray with gravel (moist)

Organic soil surface
Dark brown SILT with organics (dry) (no hydrocarbon odor)
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Boring was completed to 5' bgs on 8/24/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.

Grading brown gray mottled (moist)

Organic soil surface
Dark brown SILT with organics (dry) (no hydrocarbon odor)
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Boring was completed to 5' bgs on 8/24/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.

Grading light brown SILT with gravel (moist) (no hydrocarbon odor)

Dark brown SILT with organics (dry) (no hydrocarbon odor)
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Groundwater was not encountered.
Boring was backfilled with bentonite chips.
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Boring was completed to 5' bgs on 8/24/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.

Gray silty fine SAND (moist) (no hydrocarbon odor)

Organic soil surface
Dark brown SILT with organics (dry) (no hydrocarbon odor)
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Boring was completed to 5' bgs on 8/23/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.
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Boring was completed to 5' bgs on 8/24/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.

Grading light gray, trace fine gravel
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Boring was completed to 5' bgs on 8/25/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.

Grading light gray with trace fine to coarse gravel
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Groundwater was not encountered.
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Boring was completed to 5' bgs on 8/23/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.
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Boring completed to 15 ft bgs on 6/15/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.
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Boring completed to 15 ft bgs on 6/15/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.
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CLAY with silt and fine subrounded to subangular gravel, slightly plastic (dry
to moist) (no hydrocarbon odor)
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Grading some woody debris (no hydrocarbon odor)

Bluish gray to dark brown CLAY with silt and fine to medium subangular
gravel (dry to moist) (no hydrocarbon odor) (fill)
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Groundwater was not encountered.
Boring was backfilled with bentonite chips.
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Groundwater was encountered at 10 ft bgs.
Boring was backfilled with bentonite chips.
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Dark gray fine to medium subrounded GRAVEL with fine to coarse sand and
silt (very dense) (moist to wet) (no hydrocarbon odor)

Grading (slight hydrocarbon odor)

Dark gray silty fine subrounded GRAVEL, fine to coarse sand (very dense)
(moist) (no hydrocarbon odor)
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Drilling
Contractor

Drilling
Method

6/8/10

45.5 feet bgs

Groundwater Level (feet bgs)

8.25" ODDrill Bit
Size/Type

15 and 30 ft 140#

DRR

Sampling
Method

Total Depth
of BoreholeHollow Stem Auger

Study Unit #1Location

Cascade Drilling Inc.

Date(s)
Drilled

Hammer
Data

Borehole
Backfill

Drill Rig
Type

SPT

N/A

Sample moisture
increasing
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100/5

Log of Boring SU1-B14

100/5

Sheet 2 of 2

Grading (wet) (slight to moderate hydrocarbon odor)

Grading sandy GRAVEL with increasing sand (moist to wet) (slight
hydrocarbon odor)

Grading gray sandy fine to coarse GRAVEL with silt, fine to coarse sand
(very dense) (no hydrocarbon odor)

Gray sandy fine to medium subrounded GRAVEL to gravelly fine to coarse
SAND (very dense) (moist) (no hydrocarbon odor)
Boring was completed to 45 ft bgs.
Groundwater was encountered at 15 and 30-35 ft bgs.
Boring was backfilled with bentonite chips.
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Grading increasing sand
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Groundwater Level (feet bgs)
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Drill Bit
Size/Type

Drilling
Method

Bentonite Chips

DRR

Sampling
Method
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of BoreholeSonic

Location

Cascade Drilling, Inc.

Core

Drill Rig
Type
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8/18/10
Finish for day
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Boring was completed to 30' bgs on 8/18/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.
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(very dense) (moist) (no odor)
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(moist) (no hydrocarbon odor)

Poor recovery to 15 ft bgs, rock in shoe (no odor)

Grading brown sandy fine to coarse gravel with trace silt, fine to coarse sand
(very dense) (moist) (no hydrocarbon odor)
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Drill Bit
Size/Type 8.25" OD
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DRR
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Method

Total Depth
of Borehole
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Drill Rig
Type

Hollow Stem Auger

Study Unit #1Location

Cascade Drilling Inc.

SPT

Sample again to get
more sample
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Brown gravelly fine to coarse SAND, fine to medium subrounded gravel (very
dense) (moist) (no hydrocarbon odor)
Boring completed to 35 ft bgs on 6/8/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.
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Boring completed to 10 ft bgs on 6/15/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.

Grading (no hydrocarbon odor)

Grading to light brown CLAY, less gravel

Dark brown CLAY with silt and trace gravel, (very hard) (dry to moist) (no
hydrocarbon odor) (fill)

Grass surface
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Bluish gray CLAY with silt and fine to medium subangular gravel (moist) (no
hydrocarbon odor)

CL
SU1-
B18-

5

0.8

10

0.6

Ty
pe

O
V

M
 (p

pm
)

REMARKS AND
OTHER TESTS

MATERIAL  DESCRIPTION
G

ra
ph

ic
 L

og

SP/GP

N
um

be
r

Brown gravelly SAND (moist to wet) (no hydrocarbon odor) (fill)

40

40

SU1-
B18-
10

R
ec

ov
er

y 
(%

)

10 feet bgs

Boring completed to 10 ft bgs on 6/16/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.

Drilling
Contractor

2" x 5' Macro

Drilling
Method

Date(s)
Drilled 6/16/10

Hammer
DataGroundwater Level (feet bgs)

Checked By

Drill Bit
Size/Type

Macro Liner

Gravel surface

Cascade Drilling Inc.

Drill Rig
Type N/A

Borehole
Backfill

Ground Surface
Elevation

E
N

V
2 

W
/O

 W
E

LL
  T

:\O
N

E
W

O
R

LD
\3

37
62

34
4 

LA
U

R
E

L 
S

TA
TI

O
N

\L
A

U
R

E
L 

S
TA

TI
O

N
 O

C
TO

B
E

R
 2

01
0.

G
P

J 
 U

R
S

S
E

A
3B

.G
LB

  U
R

S
S

E
A

3.
G

D
T 

 3
/3

0/
11

E
le

va
tio

n,
fe

et
Project Location:   Bellingham, Washington

0

5

10

15

20

25

30

GeoProbe 7730DT

Sheet 1 of 1Project Number:     33762344

Project: Laurel Station Data Gap Investigation Log of Boring SU1-B18

D
ow

nh
ol

e
D

ep
th

, f
ee

t

Logged By

SAMPLES

B
lo

w
s/

 6
in

.

U
S

C
S

Bentonite Chips

DRR

Sampling
Method

Total Depth
of BoreholeDirect Push

Study Unit #1Location

IPV

560# Pneumatic

1135

Probe hit refusal at 7'

1130



G
ra

ph
ic

 L
og

B
lo

w
s/

 6
in

.

U
S

C
S

E
le

va
tio

n,
fe

et

Ty
pe

O
V

M
 (p

pm
)

REMARKS AND
OTHER TESTS

Groundwater Level (feet bgs)

Checked By

SAMPLES

R
ec

ov
er

y 
(%

)

D
ow

nh
ol

e
D

ep
th

, f
ee

t

MATERIAL  DESCRIPTION

0.0

0.0

0.0

Boring completed to 10 ft bgs on 6/14/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.
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Soil logged from cuttings.
No sample until 28.5 ft bgs
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Dark gray fine to coarse subrounded gravel GRAVEL with medium to coarse
sand (very dense) (moist) (slight hydrocarbon odor)

Grading dark gray to brown

Grading increasing gravel
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Boring completed to 30.5 ft bgs on 6/9/10.
Groundwater was encountered at 10 ft bgs. (Perched?)
Boring was backfilled with bentonite chips.
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Finish for day
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Grading gray (dry) (no hydrocarbon odor)

Grading (moist)

Grading cobbles

Gray gravelly fine to coarse SAND with trace silt, fine to coarse gravel (moist)
(no hydrocarbon odor)

Boring was completed to 50' bgs on 8/17/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.
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Boring was completed to 45' bgs on 8/18/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.
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Boring was completed to 20' bgs on 8/19/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.
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Gravely SAND (no hydrocarbon odor)
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Brown sandy fine to coarse GRAVEL, fine to coarse sand (moist) (no
hydrocarbon odor)
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hydrocarbon odor) (fill)
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Gray sandy fine to coarse GRAVEL with silt (no hydrocarbon odor)
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Total Depth
of Borehole
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Bentonite Chips
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Method
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Study Unit #1Location

Cascade Drilling, Inc.
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Drill Rig
Type

1535

1430
MS/MSD

1435

1450

1515

Contamination seems
localized around
11'-12' bgs
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Gray CLAY with gravel (stiff) (moist) (no hydrocarbon odor)

GP/SP

Boring was completed to 23' bgs on 8/20/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.

Olive gray sandy fine to coarse subrounded GRAVEL to gravelly fine to
coarse SAND (moist) (no hydrocarbon odor)

Grading (slight to no hydrocarbon odor)

Grading gray (moist)

Grading fine to coarse with silt and sand (moist to dry)

Bluish gray medium to coarse subrounded GRAVEL, trace sand and clay
(moist) (moderate hydrocarbon odor)

Grading dark gray

Brown gravelly fine to medium SAND, fine to coarse subrounded gravel
(moist) (no hydrocarbon odor) (fill)

Asphalt

Grading increasing sand
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Drilling
Contractor

6" Core/8" Casing

Drilling
Method

Logged By8/20/10Date(s)
Drilled

Groundwater Level (feet bgs)

Drill Bit
Size/Type

23 feet bgsCascade Drilling, Inc.

Sampling
Method

DRR

Hammer
Data 140#

Sonic Total Depth
of Borehole

Location

Core

Drill Rig
Type N/A

Borehole
Backfill Study Unit #1

1025

0825

0835

0855
Switch to 4" core

0900

Very hard drilling
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0910



GM

SAMPLES

SU1-
B29-
25

SU1-
B29-
20

GP/GM

GP

GP

SM/GM

SM

CL

GM

B
lo

w
s/

 6
in

.

U
S

C
S

REMARKS AND
OTHER TESTS

MATERIAL  DESCRIPTION
G

ra
ph

ic
 L

og

R
ec

ov
er

y 
(%

)

N
um

be
r

Ty
pe

Brown CLAY with silt and fine to medium subrounded gravel, organic root
material (no hydrocarbon odor)

Grading decreasing silt

Gray silty fine to coarse GRAVEL with fine to coarse sand (dense) (moist) (no
hydrocarbon odor)

Grading with silt (moist)

Grading trace cobbles

Grading gray

Brown sandy fine to coarse GRAVEL, fine to coarse sand (dense) (moist to
dry) (no hydrocarbon odor)

Gray silty fine to coarse GRAVEL (dense) (no hydrocarbon odor)

Gray sandy fine to coarse GRAVEL with silt (moist) (no hydrocarbon odor)

Gravelly SILT, fine to coarse gravel (dense) (moist to dry) (no hydrocarbon
odor)

Grading decreasing silt, trace coarse gravel

Grass surface

Gray/light brown silty SAND with CLAY (moist to dry) (no hydrocarbon odor)
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0.4

0.4

0.1

0.2

0.1

O
V

M
 (p

pm
)

Ground Surface
Elevation

Logged By

Rotosonic 17-C

Bentonite Chips

Not Used

MTM

Log of Boring SU1-B29
E

N
V

2 
W

/O
 W

E
LL

  T
:\O

N
E

W
O

R
LD

\3
37

62
34

4 
LA

U
R

E
L 

S
TA

TI
O

N
\L

A
U

R
E

L 
S

TA
TI

O
N

 F
E

B
 2

01
1.

G
P

J 
 U

R
S

S
E

A
3B

.G
LB

  U
R

S
S

E
A

3.
G

D
T 

 3
/3

0/
11

Project Location:   Bellingham, Washington

0

5

10

15

20

25

30

Sheet 1 of 2Project Number:     33762344

Project: Laurel Station Data Gap Investigation

2/09/11

34 feet bgs

None ObservedGroundwater Level (feet bgs)

Checked By

Drill Bit
Size/Type
Sampling
Method

D
ow

nh
ol

e
D

ep
th

, f
ee

t

IPV

Core

Cascade Drilling, Inc.

Location Study Unit #1

Sonic Total Depth
of Borehole

Hammer
Data

Drilling
Method

6" Core to 4" Core/6" Casing
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Contractor

Date(s)
Drilled

Drill Rig
Type

Borehole
Backfill

N/A

0940

0825

0835

0845

0920
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Sample dried from
drilling

1055

1115

1144

1200

0910
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Boring was completed to 34' bgs.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.
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Gray to light brown mottled CLAY with trace fine subrounded gravel (moist)
(no hydrocarbon odor)
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(no hydrocarbon odor)

0.6

Gray to light brown SILT with gravel and sand (moist) (no hydrocarbon odor)

Brown gravelly fine to coarse SAND, fine to coarse gravel (moist) (no
hydrocarbon odor)

Asphalt surface

Boring was completed to 10' bgs.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.
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Drilling
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Drill Rig
Type Rotosonic 17-C Ground Surface

Elevation

Borehole
Backfill

Hammer
Data

Drilling
Method

6/10/11

10 feet bgs

None Observed

Date(s)
Drilled

N/A

Bentonite chips

Not Used

Cascade Drilling, Inc. Total Depth
of BoreholeSonic

Study Unit #1Location

CoreSampling
Method

1100

1035

1040
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Grading (moist)
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1100
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Boring was completed to 29' bgs.
Groundwater was encountered at 8' bgs.

No recovery, refusal on boulder

Total Depth
of Borehole
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Rotosonic 17-C

Borehole
Backfill

Logged By IPV1/31/11

Core

850

Gray silty fine to coarse GRAVEL with fine to coarse sand (dry)
(strong hydrocarbon odor)

Cascade Drilling, Inc.

6" Core to 4" Core/6" Casing
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0945

Gray sandy fine to coarse subrounded GRAVEL with fine to coarse
sand (moist) (no hydrocarbon odor)

1237
Hit large rock/boulder

1200

1130

1050
Slow drilling

1040

Driller notes water
around 8'

0930

1000
Switch to 4" core due
to water in bore hole

Grading (dry)

Gray sandy fine to coarse subrounded GRAVEL with trace silt, fine
to coarse sand (wet) (strong hydrocarbon odor, light staining)

Grading more gravel and sand, decreasing silt

Blue gray gravelly SILT, fine to coarse subrounded gravel (moist)
(moderate hydrocarbon odor)

Grading increasing silt

Light brown gravelly SAND, fine to coarse subrounded gravel
(moist) (no hydrocarbon odor)

Gravel surface
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MATERIAL  DESCRIPTION

1345
Setting well
1400

Boring was completed as monitoring well:
0'-1' bgs  Concrete surface seal/flush monument
1'-5' bgs  Bentonite chips
5'-26' bgs  #2/12 Monterey sand
26'-29' bgs  Bentonite chips
6'-26' bgs  0.010" slot PVC screen
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N/A
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0.4

4 ft
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Total Depth
of Borehole

Rotosonic 17-C

Borehole
Backfill
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Drill Rig
Type
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Cascade Drilling, Inc.

6" Core to 4" Core/6" Casing
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Grading (moist) (loose)

Core

1045
Driller notes water
around 4' static level

1400

1330

1315

1300
Core heated and dried

1140

1055

1015

1120
Slow drilling

Asphalt surface

Logged By

Gray sandy fine to coarse GRAVEL with silt, fine to coarse sand
(dry) (no hydrocarbon odor)

Gray silty GRAVEL (dry)

Grading increasing silt (dense) (slight hydrocarbon odor)

Grading (moist)

Grading (strong hydrocarbon odor)

Grading (slight hydrocarbon odor)

More gravel and water 7'-8'

Grading (wet) (moderate hydrocarbon odor)

Gray sandy fine to coarse GRAVEL, fine to coarse sand (moist) (no
hydrocarbon odor)

Brown gravelly fine to coarse SAND, fine to coarse subrounded
gravel (loose) (moist) (no hydrocarbon odor)

Grading (strong hydrocarbon odor)
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Grading more gravel

Project Location:   Bellingham, Washington

MATERIAL  DESCRIPTION

O
V

M
 (p

pm
)

R
ec

ov
er

y 
(%

)

B
lo

w
s/

 6
in

.

N
um

be
r

E
le

va
tio

n,
fe

et

2/01/11

U
S

C
S

REMARKS AND
WELL DETAILS

E
N

V
2 

W
IT

H
 W

E
LL

  T
:\O

N
E

W
O

R
LD

\3
37

62
34

4 
LA

U
R

E
L 

S
TA

TI
O

N
\L

A
U

R
E

L 
S

TA
TI

O
N

 F
E

B
 2

01
1.

G
P

J 
 U

R
S

S
E

A
3B

.G
LB

  U
R

S
S

E
A

3.
G

D
T 

 3
/3

0/
11

Project: Laurel Station Data Gap Investigation

Sheet 1 of 2

Log of Boring MW-2
Project Number:     33762344

0

5

10

15

20

25

30

Sonic

Location

Checked By

Drill Bit
Size/Type

Completed as well

Groundwater Level

MTM

Drilling
Contractor

Ground Surface
Elevation

4' bgs

35 feet bgs

Ty
pe

G
ra

ph
ic

 L
og

SAMPLES

D
ow

nh
ol

e
D

ep
th

, f
ee

t

Study Unit #1

Date(s)
Drilled

Hammer
Data

Sampling
Method

Drilling
Method



SAMPLES

G
ra

ph
ic

 L
og

Ty
pe

B
lo

w
s/

 6
in

.

U
S

C
S

N
um

be
r

R
ec

ov
er

y 
(%

)

1430
Well screen pulled up
6" while pulling
casing. Screen from
30.5' to 5.5' bgs
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Grading (no hydrocarbon odor)
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Boring was completed to 35' bgs.
Groundwater was encountered at 4' bgs.
Boring was completed as monitoring well:

0'-1' bgs  Concrete surface seal/flush monument
1'-5' bgs  Bentonite chips
5'-31' bgs  #2/12 Monterey sand
31'-35' bgs  Native collapse
5.5'-30.5' bgs  0.010" slot PVC screen
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5 SILT with clay, some woody debris (no hydrocarbon odor)

1.2

Gray silty fine to coarse GRAVEL (very dense) (moist to dry) (no
hydrocarbon odor)

Gray sandy fine to coarse subrounded GRAVEL with silt (dry) (no
hydrocarbon odor)

Gray CLAY with silt and trace fine gravel (hard) (moist) (no
hydrocarbon odor)

Gray SILT with fine sand and clay (no hydrocarbon odor)

Gray CLAY with silt and trace fine to subrounded gravel (hard)
(moist) (no hydrocarbon odor)

Gray fine SAND (loose) (moist) (no hydrocarbon odor)

Cobble in drill bit at 14'

Grading light gray

Grading light brown
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Cascade Drilling, Inc.

6" Core to 4" Core/6" Casing
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Bluish gray CLAY with fine subrounded gravel and silt (hard) (moist)
(no hydrocarbon odor)
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Light brown gravelly fine to coarse SAND, fine to coarse
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Boring was completed to 36' bgs.
Groundwater was not encountered.
Boring was completed as monitoring well:

0'-2' bgs  Concrete surface seal/flush monument
2'-23' bgs  Bentonite chips
23'-36' bgs  #2/12 Monterey sand
24'-34' bgs  0.010" slot PVC screen

1115

Screen pulled up 1'
while pulling up casing
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Gray sandy fine to coarse subrounded GRAVEL with silt, fine to
coarse sand (dense) (moist to dry) (no hydrocarbon odor)
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Grading (no hydrocarbon odor)

Gray silty fine to coarse subrounded GRAVEL (moist) (slight
hydrocarbon odor)

Gray sandy fine to coarse subrounded GRAVEL with silt (moist) (no
hydrocarbon odor)
Grading increasing sand, decreasing silt

Grading blue gray, trace fine gravel

Grading decreasing silt

Light brown silty CLAY with trace fine to coarse gravel and cobbles
(hard) (moist) (no hydrocarbon odor)

Gravel surface
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Brown gravelly fine to coarse SAND, fine to coarse subrounded
gravel (moist ) (no hydrocarbon odor)
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1610
Done drilling for day
Well installed 2/03/11

Boring was completed to 30' bgs.
Groundwater was encountered at 20' bgs.
Boring was completed as monitoring well:

0'-2' bgs  Concrete surface seal/flush monument
2'-18' bgs  Bentonite chips
18'-30' bgs  #2/12 Monterey sand
20'-30' bgs  0.010" slot PVC screen
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GP Gray fine to coarse GRAVEL with silt and sand, cobbles (very
dense) (moist) (no hydrocarbon odor)

Gray sandy fine to coarse GRAVEL with trace silt, fine to coarse
sand (moist) (no hydrocarbon odor)

GP

Grading (no hydrocarbon odor)

GM Brown silty GRAVEL with sand (dry to moist) (no hydrocarbon odor)

Brown sandy fine to coarse subrounded GRAVEL with silt, cobbles,
fine to coarse sand (dense) (moist) (no hydrocarbon odor)

Gray CLAY with fine to coarse gravel (moist) (no hydrocarbon odor)

Gray SILT with fine sand and clay (moist) (no hydrocarbon odor)

Grading gray, decreasing silt, no sand, trace fine to medium
subrounded gravel

Brown CLAY with silt and fine sand, trace woody debris and root
material (moist) (no hydrocarbon odor)

Grass surface

GM

GP

SP Gray SAND with trace gravel (loose) (moist) (no hydrocarbon odor)
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Gray silty fine to coarse GRAVEL with fine to coarse sand (moist)
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Gray sandy fine to coarse GRAVEL with silt, fine to coarse sand
(moist) (no hydrocarbon odor)

Grading (slight hydrocarbon odor)

Grading (no hydrocarbon odor)

Boring was completed to 41' bgs.
Groundwater was encountered at 30' bgs.
Boring was completed as monitoring well:

0'-2' bgs  Concrete surface seal/stick-up monument
2'-18' bgs  Bentonite chips
18'-41' bgs  #2/12 Monterey sand
20'-40' bgs  0.010" slot PVC screen
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Gray silty fine to coarse subrounded GRAVEL (moist) (no
hydrocarbon odor)

Boring was completed to 26' bgs.
Groundwater was encountered at 13' bgs.
Boring was completed as monitoring well:

0'-2' bgs  Concrete surface seal/flush monument
2'-9' bgs  Bentonite chips
9'-26' bgs  #2/12 Monterey sand
11'-26' bgs  0.010" slot PVC screen

Gray sandy GRAVEL (loose) (moist) (no hydrocarbon odor)

Light gray fine to coarse SAND and fine to coarse GRAVEL with silt
(moist) (no hydrocarbon odor)

MW6-
15

Grading increasing silt (dense)

Grading brown/gray mottled

Wet from 13' to 14' bgs

Light brown fine to coarse sandy GRAVEL with silt (loose) (moist)
(no hydrocarbon odor)

Grading gray

Blue gray CLAY with trace fine to medium subrounded gravel (very
hard) (moist) (no hydrocarbon odor)

Grading increasing gravel

Grading brown

Brown to gray gravelly fine to coarse SAND, fine to coarse
subrounded gravel (moist) (no hydrocarbon odor)

Asphalt surface

GP

Gray sandy fine to coarse subrounded GRAVEL with silt to silty fine
to coarse subrounded GRAVEL with sand (moist) (no hydrocarbon
odor)
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MW7-
20

Gray GRAVEL (moist to dry) (no hydrocarbon odor)
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25

1.1

Gray silty fine SAND (moist) (no hydrocarbon odor)

Grading (moist to dry)
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of Borehole
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Backfill

Logged By IPV

Drill Rig
Type
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Gray silty GRAVEL with sand (moist to dry) (no hydrocarbon odor)

Cascade Drilling, Inc.

6" Core to 4" Core/6" Casing
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Gray silty GRAVEL (moist) (no hydrocarbon odor)
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Grading increasing silt

Gray sandy fine to coarse GRAVEL with silt, fine to coarse sand
(dense) (dry) (no hydrocarbon odor)

1" sand layer at 4'

Grading light brown, decreasing silt

Brown CLAY with silt and trace fine to medium subrounded gravel,
trace organics (moist) (no hydrocarbon odor)

Grass surface
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Boring was completed to 60' bgs.
Groundwater was encountered at 32' bgs.
Boring was completed as monitoring well:

0'-2' bgs  Concrete surface seal/stick-up monument
2'-28' bgs  Bentonite chips
28'-45' bgs  #2/12 Monterey sand
45'-60' bgs  Bentonite chips
30'-45' bgs  0.010" slot PVC screen

12.5

MW7-
30

MW7-
40

MW7-
45

Grading increasing silt (moist) (no hydrocarbon odor)

Grading (moderate hydrocarbon odor)

Gray sandy fine to coarse GRAVEL, fine to coarse sand (loose)
(moist to wet) (strong hydrocarbon odor)

Gray sandy fine to coarse GRAVEL, fine to coarse sand, to silty fine
to coarse GRAVEL (dense) (moist) (strong to moderate hydrocarbon
odor)

Gray sandy GRAVEL (wet) (loose) (strong hydrocarbon odor)

Grading (dry) (strong hydrocarbon odor)

Grading (strong hydrocarbon (fresh) odor)

5.4

75

200

17.5

800

MW7-
35

150

Grading (loose) (wet) (slight hydrocarbon odor)

6.5

269

6.1
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32 ft

MW7-
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MW7-
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300

1310
Sample

1205
Sample

1020

0915

Finish drilling for day
0815 Resume 2/8/11

Gray sandy GRAVEL and silty GRAVEL (dense) (moist) (slight
hydrocarbon odor)

Wet zone ~32'-36' bgs

1600

405

Gray sandy GRAVEL with silt, fine to coarse sand (dense) (moist to
dry) (no hydrocarbon odor)

GP

GP/GM

GP

GP/GM

GP

Grading (moderate to strong hydrocarbon (decayed) odor)
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0.2

Cascade Drilling, Inc.

6" Core to 4" Core/6" Casing

Not Used
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Backfill
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Method

N/A

Total Depth
of Borehole

Logged By IPV2/10/11

Drill Rig
Type

Core

Rotosonic 17-C

0820

0945

0935

0905

0830

0812

0805

0845

Brown gravelly fine to coarse SAND, fine to coarse subrounded
gravel (loose) (moist) (no hydrocarbon odor)

Drilling
Method

Sandy fine to coarse GRAVEL with silt (loose) (moist) (no
hydrocarbon odor)

Silty fine to coarse GRAVEL to sandy fine to coarse GRAVEL with
silt (dense) (moist) (no hydrocarbon odor)

Grading light brown

Grading blue gray with trace fine to subrounded gravel (moist)

Grading decreasing silt
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Boring was completed to 28' bgs.
Groundwater was encountered at 7' bgs.
Boring was completed as monitoring well:
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2'-5' bgs  Bentonite chips
5'-28' bgs  #2/12 Monterey sand
7'-27' bgs  4" stainless steel Johnson type 304 screen
+3'-7' bgs  4" stainless steel blank, stick-up monument
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Boring was completed to 27' bgs.
Possible groundwater was encountered at 4' bgs.
Boring was completed as monitoring well:

0'-2' bgs  Concrete surface seal
2'-8' bgs  Bentonite chips
8'-25' bgs  #2/12 Monterey sand

Grading brown (no hydrocarbon odor)

Gray sandy fine to coarse subrounded GRAVEL (moist) (no
hydrocarbon odor)
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hydrocarbon odor, staining)
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10'-25' bgs  4" stainless steel Johnson type 304 screen
0'-10' bgs  4" stainless steel blank, flush mount monument
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Rotosonic 17-C

Borehole
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Gray silty fine to coarse GRAVEL with sand (moist) (no hydrocarbon
odor)

SAMPLES

Boring was completed to 49' bgs.
Possible groundwater was encountered at 25' bgs.
Boring was completed as monitoring well:

0'-2' bgs  Concrete surface seal
2'-23' bgs  Bentonite chips
23'-45' bgs  #2/12 Monterey sand
25'-45' bgs  4" stainless steel Johnson type 304 screen
+3'-25' bgs  4" stainless steel blank, stick-up monument
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Light brown silty GRAVEL (moist)
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1.4

Grading increasing sand (no hydrocarbon odor)

Boring was completed to 54' bgs.
Groundwater was not encountered.
Boring was completed as monitoring well:

0'-2' bgs  Concrete surface seal
2'-27' bgs  Bentonite chips
27'-49' bgs  #2/12 Monterey sand
29'-49' bgs  4" stainless steel Johnson type 304 screen
+3'-29' bgs  4" stainless steel blank, stick-up monument

Well casing pulled up when pulling casing.
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0900
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Light brown fine to medium SAND with fine to coarse GRAVEL
(moist) (no hydrocarbon odor)

Light gray silty GRAVEL (dry-from drilling?) (no odor)
6" layer of material with sour odor (decay?)

Light brown fine to medium SAND with fine to coarse subrounded
gravel (moist) (no hydrocarbon odor)

Gray sandy GRAVEL with silt, fine to coarse gravel and sand
(dry-from drilling?) (no hydrocarbon odor)

Grading light gray fine to coarse GRAVEL with fine to coarse sand
(moist to dry)

GM

4" silty gravel layer

Boring was completed to 60' bgs.
Groundwater was not encountered.
Boring was completed as monitoring well:

0'-2' bgs  Concrete surface seal
2'-36' bgs  Bentonite chips
36'-59' bgs  #2/12 Monterey sand
39'-59' bgs  4" stainless steel Johnson type 304 screen
+3'-39' bgs  4" stainless steel blank, stick-up monument

Light gray sandy fine to coarse GRAVEL with silt (moist) (no
hydrocarbon odor)

(no hydrocarbon odor)

GM

GP

SP
GM

SP

0.1

Gray silty fine to medium GRAVEL with sand (moist) (no
hydrocarbon odor)

MW13-
60

MW13-
55

MW13-
50

MW13-
45

MW13-
40

MW13-
35

MW13-
30

(no hydrocarbon odor)

Gray silty GRAVEL with sand (moist) (no hydrocarbon odor)

SP

1550

1010

1005

GP

Finish for day
0800
Start for day

1530

1445
Soil dup 14

1405

Triple volume
MD/MSD
Small piece of coal at
50.5'

GP

Project Location:   Bellingham, Washington
Project Number:     33762778

0.3

E
N

V
2 

W
IT

H
 W

E
LL

  C
:\D

O
C

U
M

E
N

TS
 A

N
D

 S
E

TT
IN

G
S

\A
N

N
_C

A
M

P
B

E
LL

\D
E

S
K

TO
P

\W
O

R
K

 F
IL

E
S

\L
A

U
R

E
L 

S
TA

TI
O

N
\3

37
62

77
8.

G
P

J 
 U

R
S

S
E

A
3B

.G
LB

  U
R

S
S

E
A

3.
G

D
T 

 6
/2

6/
11

30

35

40

45

50

55

60

65

Project: Kinder Morgan Laurel Station Data Gap Investigation

Sheet 2 of 2

Log of Boring MW-13

R
ec

ov
er

y 
(%

)

G
ra

ph
ic

 L
og

SAMPLES

D
ow

nh
ol

e
D

ep
th

, f
ee

t
Ty

pe

1.1

1.2

0.2

14.2

0.1

0.1

0.6

2.4

0.2

B
lo

w
s/

 6
in

.
REMARKS AND
WELL DETAILS

E
le

va
tio

n,
fe

et

N
um

be
r

O
V

M
 (p

pm
)

MATERIAL  DESCRIPTION

U
S

C
S



0.0

Light gray sandy fine to coarse GRAVEL (moist) (no hydrocarbon
odor)

0.1

0.1

0.2
1.2

1.2

1.4

0.0

0.1

W
el

l
C

om
pl

et
io

n
S

ch
em

at
ic

0.1

0.0

0.0

MW14
25

MW14
20

0.2

6/14/11-6/15/11

Drilling
Method

Sampling
Method

Hammer
Data

N/ARotosonic 17-C

Borehole
Backfill

W
el

l
C

om
pl

et
io

n
S

ch
em

at
ic

IPV

Gray silty fine to coarse subrounded GRAVEL with fine to coarse
sand (moist) (no hydrocarbon odor)

Drill Rig
Type

Core

Cascade Drilling, Inc.

Not Used

Logged By

1500

1600
Finish for day
0800
Start for day

1520

1425

1345

1325

1315

1530
GP Light brown sandy fine to coarse GRAVEL (moist) (no hydrocarbon

odor)

Grading decreasing sand

Grading increasing sand (moist) (no hydrocarbon odor)

Light gray silty fine to coarse subrounded GRAVEL with fine to
coarse sand (dry-from drilling?) (no hydrocarbon odor)

Grading increasing silt

Grading light brown

Brown sandy fine to coarse subrounded GRAVEL (dry) (no
hydrocarbon odor)

Brown CLAY with silt and fine subrounded gravel (moist) (no
hydrocarbon odor)

Grass surface

GM

Total Depth
of Borehole

GM

GP
CL

GP

O
V

M
 (p

pm
)

U
S

C
S

Project Location:   Bellingham, Washington

MATERIAL  DESCRIPTION

B
lo

w
s/

 6
in

.

N
um

be
r

E
le

va
tio

n,
fe

et

E
N

V
2 

W
IT

H
 W

E
LL

  C
:\D

O
C

U
M

E
N

TS
 A

N
D

 S
E

TT
IN

G
S

\A
N

N
_C

A
M

P
B

E
LL

\D
E

S
K

TO
P

\W
O

R
K

 F
IL

E
S

\L
A

U
R

E
L 

S
TA

TI
O

N
\3

37
62

77
8.

G
P

J 
 U

R
S

S
E

A
3B

.G
LB

  U
R

S
S

E
A

3.
G

D
T 

 6
/2

6/
11

Project: Kinder Morgan Laurel Station Data Gap Investigation

Sheet 1 of 2

Log of Boring MW-14
Project Number:     33762778

0

5

10

15

20

25

30

Ground Surface
Elevation

REMARKS AND
WELL DETAILS

Location

Checked By

Drill Bit
Size/Type

Date(s)
Drilled

51 feet bgsDrilling
Contractor

None ObservedGroundwater Level

Sonic

Completed as well

D
ow

nh
ol

e
D

ep
th

, f
ee

t

SAMPLES
G

ra
ph

ic
 L

og

Ty
pe

R
ec

ov
er

y 
(%

)



0.3

MW14
30

MW14
35

MW14
40

MW14
45

MW14
50

0.3

0.2
0.7

Boring was completed to 51' bgs.
Groundwater was not encountered.
Boring was completed as monitoring well:

0'-2' bgs  Concrete surface seal
2'-27' bgs  Bentonite chips
27'-50' bgs  #2/12 Monterey sand
30'-50' bgs  4" stainless steel Johnson type 304 screen
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Boring was completed to 10 ft bgs on 6/15/10.
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Boring was completed to 10 ft bgs on 6/15/10.
Groundwater was not encountered.
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Boring was completed to 10 ft bgs on 6/14/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.

Grading to brown/gray mottled CLAY (no hydrocarbon odor)

Grading (slight hydrocarbon odor)

Bluish gray CLAY with silt and fine to medium subangular gravel, slightly
plastic (moist) (no hydrocarbon odor)
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Boring was completed to 5 ft bgs on 6/14/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.
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Boring was completed to 15 ft bgs on 6/14/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.
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Grading (slight hydrocarbon odor)

Light brown CLAY with silt and trace fine to medium subangular gravel (wet
to moist) (fill)
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Boring was completed to 5ft bgs on 6/14/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.

Bluish gray CLAY with silt and fine to medium subangular gravel (no
hydrocarbon odor) (fill)
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Boring was completed to 5 ft bgs on 6/14/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.
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Boring was completed to 15 ft bgs on 6/14/10.
Groundwater was not encountered.
Boring was backfilled with bentonite chips.

Dark bluish gray CLAY with silt and fine to coarse gravel, slightly plastic
(moist to dry) (no hydrocarbon odor)

Dark brown SILT with fine to coarse angular gravel (moist) (no hydrocarbon
odor)
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April 18, 2013 
 
Technical Memorandum 
Laurel Station 
Calculation of MTCA Method B Total Petroleum Hydrocarbon Cleanup Level for Soil 
Bellingham, Washington 
 

 
Introduction 

 
In October 1991, Trans Mountain Oil Pipe Line Corporation (TMOPL, now Trans Mountain 
Pipeline [Puget Sound] LLC), hereafter referred to as Trans Mountain, received Enforcement 
Order (Original Order) No. DE 91-N192 from the Washington State Department of Ecology 
(Ecology) regarding the assessment and cleanup of a natural gas condensate release at the Laurel 
Station facility located at 1009 East Smith Road in Bellingham, Washington (site) on January 15, 
1991.  Ecology issued an Amended Order to Trans Mountain, effective June 15, 1992, to address 
two additional releases (crude oil) that occurred at the site on December 11, 1991 and March 7, 
1992 and soil contamination unrelated to the three releases that was discovered during facility 
upgrades following the January 15, 1991 release.  Substantial work has been conducted at the 
site to address the required action items under the Amended Order including a Remedial 
Investigation/Feasibility Study (RI/FS) conducted from June 2010 through January 2013.   
 
As noted, the releases at the site included crude oil and natural gas condensate.  The chemical 
profiles of both are dependent upon the source of the material and include light end to heavy end 
carbon chains and can contain aromatic volatile organics (benzene, toluene, ethylbenzene, and 
xylenes, [BTEX]).  Review of the analytical chemistry data from samples collected during the RI 
in 2010 and 2011 indicated that gasoline-range, diesel-range, and heavy oil-range petroleum 
hydrocarbons, and to a lesser extent BTEX and polycyclic aromatic hydrocarbons (PAHs), were 
present where TPH were detected.  Refined petroleum products, such as gasoline, diesel fuel, 
heavy oils, or minerals oils, have reportedly not passed through the Laurel Station facility during 
its operational history.  Based on the type of petroleum releases that occurred at Laurel Station, it 
was determined that the site is more appropriately evaluated under MTCA Method B to develop 
cleanup levels.  This was discussed in a meeting with Ecology, Trans Mountain, and URS on 
August 24, 2012 and all parties concurred that establishing a soil cleanup level for TPH based on 
MTCA Method B was appropriate.   
 
The purpose of this technical memorandum is to document the calculation of the MTCA Method 
B soil cleanup level for TPH at Laurel Station.   
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Summary of MTCA Method B Calculation Data Requirements 
 
The analytical requirements for calculating a cleanup level for TPH in soil under MTCA Method 
B are summarized in Table 830-1 in MTCA.  The required analyses for Laurel Station based on 
the historical releases are: 
 

 Gasoline-, diesel-, and oil-range TPH by Ecology Methods NWTPH-Gx and NWTPH-
Dx, 

 BTEX, 
 n-hexane, 
 Carcinogenic Polycyclic Aromatic Hydrocarbons (cPAHs), 
 Napthalenes, 
 Volatile Petroleum Hydrocarbons (VPH) by Ecology Method VPH, and 
 Extractable Petroleum Hydrocarbons (EPH) by Ecology Method EPH. 

 
As the releases did not include refined fuel products or waste products, 1,2-dibromoethane 
(EDB), 1,2-dichoroethane (EDC), methyl tert butyl ether (MTBE), lead, chlorinated volatile 
organic compounds, and polychlorinated biphenyls (PCBs) were determined not necessary to 
include in the MTCA Method B calculations.   
 
Soil samples collected during the RI were analyzed for TPH using methods NWTPH-Gx and 
NWTPH-Dx, BTEX using EPA Method 8021B, and PAHs (including carcinogenic and 
napthalenes) by EPA Method 8270D modified for select ion monitoring to achieve lower 
reporting limits.  VPH and EPH analyses were excluded in the supplemental RI/FS work plan 
(URS 2010), pending review and assessment of the data collected in 2010 and 2011.  n-Hexane 
is included in the VPH analysis and thus was not initially analyzed in site samples.   
 
The results from these analyses are input to Ecology’s MTCATPH 11.1 Workbook Tool.  This 
tool uses the site-specific chemical and hydrogeologic information to calculate cleanup levels for 
TPH in soil for direct contact and protection of groundwater (leaching pathway).  Ecology’s 
default values specified in WAC 173-340-747(4) were used for the hydrogeological data.  A 
target groundwater concentration of 500 ug/l was inserted for groundwater, but was determined 
to not be necessary as the shallow perched groundwater encountered at the site did not meet the 
definition of potable groundwater (URS Memo to Ecology, January 23, 2013).  
 

Sample Selection and Analysis 
 
At completion of the analysis of soil samples collected during the final drilling event in June 
2011 for the RI, three samples were selected for VPH and EPH analysis to complete the 
analytical requirements to calculate a MTCA Method B soil cleanup level for TPH.  Two 
samples from location MW-9 (at 5 feet and 10 feet below ground surface [bgs]) and one sample 
from location MW-10 (10 feet bgs) were selected.  The TPH and BTEX results for these samples 



Tran Mountain – Laurel Station, MTCA Method B Calculation 
April 18, 2013 
Page 3   
 

MTCA Method B Calc Tech Memo_Laurel Station_04_18_2013  3 of 5 
 

are shown on Table 1.  Of the samples collected in June 2011, these 3 samples represented the 
most elevated TPH and BTEX concentrations.  These locations are also in the vicinity of SU1-
B12 and SU1-B14 where samples exhibited the highest concentrations of TPH detected in 2010 
(Figure 1).   
 
The selected samples were analyzed for BTEX, TPH (via NWTPH-Gx and NWTPH-Dx), and 
PAHs within the holding times for each method (June 2011).  The VPH and EPH analyses were 
authorized after the 14-day holding time.  To assess the potential effect of the time delay on the 
EPH and VPH results, additional analyses were performed.   
 
Each sample was extracted and reanalyzed for diesel- and oil- range TPH by NWTPH-Dx 
concurrently with the EPH analysis.  The sample aliquots for the NWTPH-Dx reanalysis and 
EPH analysis were from the same sample jars used in the original analyses.  These sample jars 
had been placed in freezer storage at the laboratory following the first analysis (conducted within 
hold time).  Based on the freezer storage and the comparability of results of the second analysis 
to the original analysis (see Table 2), the holding time exceedance (up to 29 days) was 
determined to not adversely affect the results of the EPH analysis.  The volatiles analyses 
(BTEX, gasoline-range TPH, and VPH) required methanol preserved containers.  An extra vial 
with methanol preservative was used for MW9-5 and MW10-10 to analyze for VPH method 
constituents.  As no additional methanol preserved containers remained for MW9-10, a container 
that was previously opened and containerized without methanol preservation, was used to 
analyze for the VPH constituents.  A BTEX and gasoline-range organics analysis by NWTPH-
Gx was done on this sample to address potential limitation of the VPH data due to potential 
volatilization of constituents.  The holding time exceedance for the VPH analysis was up to 32 
days.  The comparability of reanalyses of BTEX by EPA 8021B and within the VPH analysis 
indicate variability but not consistently lower or higher relative to timing of analysis.  These 
results were qualified as estimated and for the MTCA Method B calculations, both sets of data 
were evaluated to assess the impact to the final calculation as described in the following section. 
 

MTCA Method B Calculation 
 

The inputs to Ecology’s MTCATPH 11.1 Workbook Tool are presented in Attachment 1 with 
notations of how results were handled to avoid double counting, to account for analytical results 
not available, and analytical results reported as not detected.  In each case, the data were handled 
based on Ecology’s User’s Guide for the MTCATPH 11.1 Workbook Tool.  Due to the potential 
for VPH results to be biased low, the calculation was performed using BTEX results from the 
original EPA 8021B analysis and again using BTEX results from the VPH analysis.  In addition, 
the results from the three samples used for the cleanup calculation were averaged for all 
constituents and the average results input to the workbook tool.  The output for each calculation 
from the workbook tool is presented in Attachment 1.  A soil cleanup level for direct contact 
and protection of groundwater was calculated for each set of data input to the work book tool.  A 
summary of the results is provided in Table 3.   
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The range of median values for the soil direct contact TPH cleanup levels is very small, 3,345 
mg/kg to 3,392 mg/kg.  The MTCA User’s Guide for the workbook tool recommends that the 
median value be identified as the calculated cleanup level.  Because the least uncertainty existed 
with the original BTEX analysis results, the selected cleanup level for soil direct contact is 3,352 
mg/kg set to 3,300 mg/kg to account for a typical laboratory reporting limit of 2 significant 
figures.  A similar assessment of the soil protection of potable groundwater cleanup levels would 
result in a final number of 270 mg/kg. 
 

Conclusions 
 
Analytical results from three samples collected from the site during drilling in June 2011 were 
selected for additional analyses for the purpose of calculating a MTCA Method B soil cleanup 
level for direct contact and protection of potable groundwater.  The selected samples were 
representative of elevated concentrations detected at the site for TPH and BTEX.  The analytical 
data were input to Ecology’s MTCATPH 11.1 Workbook Tool with soil cleanup levels calculated 
to 3,300 mg/kg for direct contact and 270 mg/kg for protection of potable groundwater.  While 
the calculated results include BTEX and PAH concentrations detected at the site, BTEX and 
PAH results are required to be compared to individual MTCA Method B criteria for these 
compounds.  Total TPH is to be compared to the calculated TPH cleanup level.   
 
MTCA requires adjustments and additional pathway evaluations to the Method B TPH soil 
cleanup level calculated using Ecology’s MTCATPH 11.1 Workbook Tool.  The protection of 
potable groundwater cleanup level is used if potable groundwater is present beneath the site and 
potentially impacted or likelihood of impact exists.  A yield assessment of the shallow perched 
groundwater encountered during the RI indicated that the perched groundwater does not meet the 
definition of potable groundwater (URS, 2013).  Data from deep wells in the aquifer that 
supplies potable groundwater in the area indicate that the deep groundwater has not been affected 
by the soil contamination onsite.   Therefore, the direct contact soil cleanup number of 3,300 
mg/kg for TPH is appropriate for a site cleanup level.  MTCA also requires that the calculated 
cleanup level be adjusted for residual saturation, vapor intrusion pathway, terrestrial ecological 
pathway, and analytical limitations.  Adjustment for residual saturation would not apply to the 
Laurel Station site based on the absence of observed non-aqueous phase liquid (NAPL) in the 
subsurface.  Adjustment for terrestrial ecological pathway would not be required if an area is 
capped.  If an area is not capped, the soil direct contact cleanup level will be adjusted to 460 
mg/kg (MTCA Table 749-2).  Evaluation of the vapor intrusion pathway at the site indicated that 
soil vapor intrusion is not a concern (Technical Memorandum Soil Vapor Intrusion Evaluation, 
dated April 18, 2013 – Appendix D Laurel Station RI/FS report dated April 18, 2013).  The 
direct contact soil TPH cleanup level does not require adjustment for analytical reporting limits.   
 

◊ ◊ ◊ 
 
Please contact Karen Mixon (206.438.2234) if questions regarding the content of this 
memorandum.   
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Attachments: 
  
Table 1 – Summary of Soil Analytical Results of Total TPH and BTEX for Areas 1 and 2 and 
Study Units 1, 2, and 3 
Table 2 – Analytical Data for MW-9 and MW-10 
Table 3 – Summary of MTCATPH 11.1 Workbook Tool Calculated Soil Cleanup Levels 

 
Figure 1 – Soil Boring/Monitoring Well Locations (Study Unit 1) 

 
Attachment 1 – MTCA Method B Calculation Input Data and Output 



Table 1
Summary of Soil Analytical Results for Total TPH and BTEX for  Areas 1 and 2 and Study Units 1, 2, and 3
Laurel Station
Bellingham, Washington

Gasoline Range Diesel Range Oil Range

Total TPH
(Direct Contact/

Adjusted for TEE)a Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene

1 10 U 12 16 28 26 U 26 U 26 U 75 26 U
3 12 U 48 110 158 29 U 29 U 29 U 58 U 29 U
1 9.6 U 5.7 U 11 U 24 U 24 U 24 U 48 U 24 U
3 6.3 U 5.7 U 11 U 16 U 16 U 16 U 32 U 16 U
1 6.1 U 5.6 U 11 U 15 U 15 U 15 U 31 U 15 U
3 5.9 U 5.8 U 12 U 15 U 15 U 15 U 30 U 15 U
1 6.7 U 5.9 U 12 U 17 U 17 U 17 U 33 U 17 U
3 5.3 U 5.7 U 12 U 13 U 13 U 13 U 27 U 13 U
1 10 U 6.1 U 12 U 26 U 26 U 26 U 52 U 26 U
3 7.8 U 6.5 U 13 U 20 U 20 U 20 U 39 U 20 U
1 5.9 U 6.0 U 12 U 15 U 15 U 15 U 30 U 15 U
3 6.0 U 5.9 U 12 U 15 U 15 U 15 U 30 U 15 U
1 9.8 U 5.5 U 11 U 24 U 24 U 24 U 49 U 24 U
3 6.6 U 5.7 U 11 U 16 U 16 U 16 U 33 U 16 U
1 7.8 U 5.8 U 12 U 19 U 19 U 19 U 39 U 19 U
3 6.0 U 5.8 U 12 U 15 U 15 U 15 U 30 U 15 U
1 5.9 U 5.3 U 11 U 15 U 15 U 15 U 29 U 15 U
3 6.0 U 5.5 U 11 U 15 U 15 U 15 U 30 U 15 U
1 5.1 U 5.7 U 11 U 13 U 13 U 13 U 26 U 13 U
3 6.8 U 5.8 U 12 U 17 U 17 U 17 U 34 U 17 U
1 6.4 U 5.8 U 12 U 16 U 16 U 16 U 32 U 16 U
3 5.9 U 5.7 U 11 U 15 U 15 U 15 U 30 U 15 U
1 7.3 U 5.6 U 20 20 18 U 18 U 18 U 36 U 18 U
3 5.7 U 5.7 U 11 U 14 U 14 U 14 U 29 U 14 U
1 6.6 U 5.8 U 12 U 16 U 16 U 16 U 33 U 16 U
3 6.0 U 5.5 U 11 U 15 U 15 U 15 U 30 U 15 U
1 6.4 U 5.7 U 11 U 16 U 16 U 16 U 32 U 16 U
3 5.5 U 5.6 U 11 U 14 U 14 U 14 U 27 U 14 U
1 5.7 U 5.3 U 11 U 14 U 14 U 14 U 28 U 14 U
3 5.1 U 5.7 U 11 U 13 U 13 U 13 U 25 U 13 U
1 6.4 U 5.7 U 11 U 16 U 16 U 16 U 32 U 16 U
3 6.7 U 5.9 U 12 U 17 U 17 U 17 U 34 U 17 U
1 8.0 U 6.0 U 12 12 20 U 20 U 20 U 40 U 20 U
3 6.1 U 5.6 U 11 U 15 U 15 U 15 U 30 U 15 U
1 6.2 U 5.9 U 12 U 15 U 15 U 15 U 31 U 15 U
3 6.0 U 5.9 U 12 U 15 U 15 U 15 U 30 U 15 U
1 6.0 U 5.7 U 11 U 15 U 15 U 15 U 30 U 15 U
3 5.5 U 5.8 U 12 U 14 U 14 U 14 U 27 U 14 U
1 8.6 U 6.9 U 21 21 22 U 22 U 22 U 43 U 22 U
3 5.6 U 5.8 U 12 U 14 U 14 U 14 U 28 U 14 U
1 6.4 U 5.8 U 12 U 16 U 16 U 16 U 32 U 16 U
3 6.2 U 5.9 U 12 U 16 U 16 U 16 U 31 U 16 U
1 8.0 U 6.1 U 12 U 20 U 20 U 20 U 40 U 20 U
3 5.6 U 5.5 U 11 U 14 U 19 14 U 28 U 14 U

A1-B22 8/24/2010

A1-B18 8/24/2010

A1-B19 8/24/2010

A1-B20 8/24/2010

A1-B21 8/23/2010

A1-B15 8/24/2010

A1-B16 8/24/2010

A1-B17 8/25/2010

VOCs (µg/kg)

Depth
(ft bgs)

Sample
Date

Analyte
TPH (mg/kg)

Location ID

A1-B1 8/23/2010

A1-B2 8/23/2010

Areas 1 and 2

A1-B3 8/23/2010

A1-B4 8/23/2010

A1-B5 8/23/2010

A1-B6 8/24/2010

A1-B7 8/24/2010

A1-B8 8/24/2010

A1-B9 8/24/2010

A1-B10 8/24/2010

A1-B11 8/24/2010

A1-B12 8/24/2010

A1-B13 8/24/2010

A1-B14 8/24/2010

Table 1- Soil Results for TPH and BTEX 1 of 6 URS  Corporation



Table 1
Summary of Soil Analytical Results for Total TPH and BTEX for  Areas 1 and 2 and Study Units 1, 2, and 3
Laurel Station
Bellingham, Washington

Gasoline Range Diesel Range Oil Range

Total TPH
(Direct Contact/

Adjusted for TEE)a Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene

VOCs (µg/kg)

Depth
(ft bgs)

Sample
Date

Analyte
TPH (mg/kg)

Location ID
1 5.1 U 5.5 U 11 U 13 U 13 U 13 U 25 U 13 U
3 7.4 U 6.1 U 12 U 19 U 19 U 19 U 37 U 19 U
1 7.9 U 6.2 U 18 18 20 U 20 U 20 U 40 U 20 U
3 5.9 U 5.7 U 11 U 15 U 15 U 15 U 29 U 15 U

A1-B25 8/25/2010 1 6.8 U 6.0 U 12 U 17 U 17 U 17 U 34 U 17 U
3 6.0 U 5.8 U 12 U 15 U 15 U 15 U 30 U 15 U

DUP 3 5.7 U 5.7 U 11 U 14 U 14 U 14 U 28 U 14 U
1 9.9 5.4 U 11 U 18 U 35 18 U 36 U 28
3 6.4 U 5.9 U 12 U 16 U 16 U 16 U 32 U 16 U

Study Unit 1 
MW-1 1/31/2011 20 1,400 J 1,600 1,400 4,400 10 U 40 U 40 U 80 U 1,600

25 13 560 510 1,083 12 U 12 U 12 U 25 U 12 U
MW-2 2/1/2011 5 6.6 U 17 42 59 17 U 17 U 17 U 33 U 17 U

10 5.5 U 16 21 37 14 U 14 U 14 U 27 U 14 U
15 290 200 210 700 20 U 20 U 20 U 40 U 280
20 6.6 U 5.2 U 30 30 16 U 16 U 16 U 33 U 16 U
25 6.4 U 5.2 U 10 U 16 U 16 U 16 U 32 U 16 U
30 5.8 U 100 120 220 14 U 14 U 14 U 29 U 14 U
35 5.8 U 5.2 U 10 U 14 U 14 U 14 U 29 U 14 U

MW-3 2/2/2011 5 8.0 U 6.3 U 13 U 20 U 20 U 20 U 40 U 20 U
10 6.2 U 5.7 U 11 U 15 U 15 U 15 U 31 U 15 U
15 7.5 U 5.4 U 11 U 19 U 19 U 19 U 38 U 19 U
20 8.2 U 5.9 U 12 U 20 U 20 U 20 U 41 U 20 U
25 7.5 U 6.1 U 12 U 19 U 19 U 19 U 38 U 19 U
30 5.8 U 5.3 U 11 U 14 U 14 U 14 U 29 U 14 U

MW-4 2/2/2011 5 7.0 U 5.8 U 12 U 17 U 17 U 17 U 35 U 17 U
10 5.6 U 5.7 U 11 U 14 U 14 U 14 U 28 U 14 U
15 5.8 U 5.7 U 11 U 15 U 15 U 15 U 29 U 15 U
20 6.5 U 5.8 U 12 U 16 U 16 U 16 U 32 U 16 U
25 5.1 U 5.2 U 16 16 13 U 13 U 13 U 25 U 13 U
30 5.3 U 5.2 U 11 11 13 U 13 U 13 U 27 U 13 U

MW-5 2/3/2011 20 6.3 U 5.2 U 10 U 16 U 16 U 16 U 31 U 16 U
DUP 20 6.2 U 5.2 U 10 U 16 U 16 U 16 U 31 U 16 U

25 6.4 U 5.1 U 10 U 16 U 16 U 16 U 32 U 16 U
30 6.4 U 5.3 U 11 U 16 U 16 U 16 U 32 U 16 U
35 140 200 220 560 13 U 13 U 100 26 U 13 U
40 5.8 U 5.2 U 16 16 14 U 14 U 14 U 29 U 14 U

MW-6 2/4/2011 5 5.4 U 5.1 U 10 U 13 U 13 U 13 U 27 U 13 U
(SU1-B27) 10 4.0 U 5.9 U 16 16 10 U 10 U 10 U 20 U 10 U

15 5.7 U 5.6 U 14 14 14 U 14 U 14 U 29 U 14 U
20 5.9 U 5.3 U 16 16 15 U 15 U 15 U 29 U 15 U
25 4.9 U 5.2 U 10 U 12 U 12 U 12 U 24 U 12 U

MW-7 2/7/2011 20 6.2 U 5.7 72 77.7 16 U 16 U 16 U 31 U 16 U
(SU1-B28) 25 5.7 U 5.2 U 10 U 14 U 14 U 14 U 28 U 14 U

30 5.2 U 5.3 U 27 27 13 U 13 U 13 U 26 U 13 U
30 DUP 4.8 U 5.4 U 29 29 12 U 12 U 12 U 24 U 12 U

35 440 J 330 330 1,100 14 U 14 U 1,400 100 520
2/8/2011 40 30 5.4 10 U 35.4 16 U 29 39 46 23

45 88 34 36 158 15 U 15 U 110 30 U 50
55 5.7 U 5.4 U 11 U 14 U 14 U 14 U 29 U 14 U
60 5.6 U 5.3 U 10 U 14 U 14 U 14 U 28 U 14 U

MW-9 6/9/2011 5 660 530 360 1,550 2,200 J 81 1,500 200 380
10 2,700 950 590 4,240 140 U 510 140 U 610 2,500
15 600 560 380 1,540 29 U 92 29 U 150 600
20 1,100 1,800 1,100 4,000 38 U 170 38 U 240 1,200

6/10/2011 25 200 310 190 700 15 U 15 U 15 U 56 160

A2-B1 8/23/2010

A1-B23 8/25/2010

A1-B24 8/24/2010

Table 1- Soil Results for TPH and BTEX 2 of 6 URS  Corporation



Table 1
Summary of Soil Analytical Results for Total TPH and BTEX for  Areas 1 and 2 and Study Units 1, 2, and 3
Laurel Station
Bellingham, Washington

Gasoline Range Diesel Range Oil Range

Total TPH
(Direct Contact/

Adjusted for TEE)a Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene

VOCs (µg/kg)

Depth
(ft bgs)

Sample
Date

Analyte
TPH (mg/kg)

Location ID
MW-10 6/8/2011 5 4.5 U 5.3 U 11 U 11 U 11 U 11 U 22 U 11 U

10 1,300 2,000 1,100 4,400 25 U 180 25 U 230 1,100
6/9/2011 15 16 5.8 11 U 21.8 11 U 11 U 11 U 23 U 11 U

20 120 130 83 333 11 U 19 11 U 31 11 U
25 4.5 U 5.3 U 11 U 11 U 11 U 11 U 22 U 11 U

MW-11 6/7/2011 20 4.8 U 5.2 UJ 10 UJ 12 U 12 U 12 U 24 U 12 U
25 4.8 U 5.4 UJ 11 UJ 12 U 12 U 12 U 24 U 12 U

6/8/2011 30 4.5 U 8.7 J 31 J 39.7 11 U 11 U 11 U 22 U 11 U
35 5.0 U 5.2 UJ 10 UJ 13 U 13 U 13 U 25 U 13 U
40 4.6 U 5.3 UJ 10 UJ 12 U 12 U 12 U 23 U 12 U
45 5.3 U 5.2 J 14 J 19.2 13 U 13 U 13 U 26 U 13 U
49 7.4 U 5.4 UJ 13 J 13 18 U 18 U 18 U 37 U 18 U

MW-12 6/6/2011 25 4.6 U 5.1 U 10 U 11 U 11 U 11 U 23 U 11 U
30 4.4 U 5.4 U 11 U 11 U 11 U 11 U 22 U 11 U
35 4.9 U 5.0 U 10 U 12 U 12 U 12 U 24 U 12 U
39 5.1 U 5.0 U 10 U 13 U 13 U 13 U 26 U 13 U

6/7/2011 45 4.9 U 5.2 U 10 U 12 U 12 U 12 U 24 U 12 U
DUP 45 7.3 5.3 U 11 U 14 U 14 U 14 U 28 U 14 U

50 5.0 U 5.4 U 11 U 12 U 12 U 12 U 25 U 12 U
54 7.9 5.3 U 11 U 14 U 14 U 14 U 27 U 14 U

MW-13 6/13/2011 25 5.1 U 5.1 U 10 U 13 U 13 U 13 U 25 U 13 U
30 4.8 U 5.4 13 18.4 12 U 12 U 12 U 24 U 12 U
35 4.9 U 5.1 U 19 19 12 U 12 U 12 U 24 U 12 U

35 DUP 5.0 U 5.9 19 24.9 12 U 12 U 12 U 25 U 12 U
40 4.7 U 5.0 U 10 U 12 U 12 U 12 U 24 U 12 U
45 4.9 U 5.0 U 10 U 12 U 12 U 12 U 24 U 12 U

6/14/2011 50 5.0 U 5.0 U 10 U 12 U 12 U 12 U 25 U 12 U
55 4.9 U 11 44 55 12 U 12 U 12 U 25 U 12 U
60 5.1 U 5.3 U 11 U 13 U 13 U 13 U 26 U 13 U

MW-14 6/14/2011 20 4.7 U 10 44 54 12 U 12 U 12 U 24 U 12 U
25 6.1 U 5.2 U 10 U 15 U 15 U 15 U 30 U 15 U

6/15/2011 30 5.7 U 5.1 U 10 U 14 U 14 U 14 U 28 U 14 U
35 6.2 U 5.4 U 11 U 16 U 16 U 16 U 31 U 16 U
40 5.5 U 5.0 U 10 U 14 U 14 U 14 U 27 U 14 U
45 5.1 U 5.0 U 10 U 13 U 13 U 13 U 25 U 13 U
50 5.0 U 5.1 U 10 U 12 U 12 U 12 U 25 U 12 U

SU1-B1 6/15/2010 5 8.1 U 6.7 U 21 21 20 U 20 U 20 U 40 U 20 U
10 5.6 U 5.6 U 11 U 14 U 14 U 14 U 28 U 14 U
15 5.4 U 5.3 U 11 U 14 U 14 U 14 U 27 U 14 U

SU1-B2 6/15/2010 5 190 95 17 302 13 U 13 U 450 27 U 13 U
10 5.4 U 5.7 U 11 U 14 U 14 U 14 U 27 U 14 U
15 5.4 U 5.3 U 11 U 14 U 14 U 14 U 27 U 14 U

SU1-B3 6/16/2010 5 9.1 U 7.2 U 14 U 23 U 23 U 23 U 45 U 23 U
10 6.0 U 5.8 U 12 U 15 U 15 U 15 U 30 U 15 U
15 5.3 U 5.8 U 12 U 13 U 13 U 13 U 26 U 13 U

SU1-B4 6/15/2010 5 85 7.6 U 15 U 85 28 U 28 U 240 57 U 28 U
10 6.1 U 5.9 U 12 U 15 U 15 U 15 U 31 U 15 U
15 6.0 U 5.6 U 11 U 15 U 15 U 15 U 30 U 15 U

SU1-B5 6/16/2010 2 6.6 U 6.0 U 12 U 17 U 17 U 17 U 33 U 17 U
5 5.6 U 5.7 U 12 U 14 U 14 U 14 U 28 U 14 U

SU1-B6 6/16/2010 3 6.1 U 5.9 U 12 U 15 U 15 U 15 U 30 U 15 U
5 41 47 12 U 88 46 32 100 100 15 U

10 5.2 U 5.8 U 12 U 13 U 13 U 13 U 26 U 13 U
SU1-B7 6/16/2010 3 6.7 U 5.9 U 12 U 17 U 17 U 17 U 34 U 17 U

5 40 6.4 U 13 U 40 1,100 20 U 560 4,900 170
10 9.2 6.0 U 12 U 9.2 15 U 15 U 15 U 31 U 15 U
12 6.0 U 5.8 U 12 U 15 U 15 U 15 U 30 U 15 U
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Table 1
Summary of Soil Analytical Results for Total TPH and BTEX for  Areas 1 and 2 and Study Units 1, 2, and 3
Laurel Station
Bellingham, Washington

Gasoline Range Diesel Range Oil Range

Total TPH
(Direct Contact/

Adjusted for TEE)a Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene

VOCs (µg/kg)

Depth
(ft bgs)

Sample
Date

Analyte
TPH (mg/kg)

Location ID
SU1-B8 6/16/2010 5 30 8.2 U 20 50 420 30 U 47 220 30 U

10 6.3 U 5.5 U 11 U 16 U 16 U 16 U 31 U 16 U
12 5.4 U 5.7 U 11 U 13 U 13 U 13 U 27 U 13 U

SU1-B9 6/16/2010 3 6.0 U 8.8 40 48.8 15 U 15 U 15 U 30 U 15 U
5 9.4 6.0 U 12 U 9.4 680 14 U 190 1,300 88

10 6.4 U 5.8 U 12 U 16 U 16 U 16 U 32 U 16 U
12.5 5.8 U 5.8 U 12 U 15 U 15 U 15 U 29 U 15 U

DUP 12.5 5.4 U 5.6 U 11 U 14 U 14 U 14 U 27 U 14 U
SU1-B10 6/14/2010 5 12 U 5.7 U 11 U 29 U 29 U 29 U 58 U 29 U

10 11 U 5.7 U 12 U 28 U 28 U 28 U 57 U 28 U
15 10 U 5.5 U 11 U 25 U 25 U 25 U 51 U 25 U

SU1-B11 6/14/2010 5 1,800 140 130 2,070 33 U 190 3,700 65 U 33 U
10 5.8 U 5.6 U 11 U 15 U 15 U 15 U 29 U 110
15 5.3 U 5.4 U 11 U 13 U 13 U 13 U 26 U 13 U

15 DUP 10 U 5.5 U 11 U 26 U 26 U 26 U 52 U 26 U
SU1-B12 6/7/2010 6 5.8 6.4 12 24.2 11 U 18 11 U 23 U 20

10 1,200 940 1,100 3,240 18 150 2,300 120 1,000
15 8,400 3,700 3,400 15,500 180 U 1,100 16,000 680 2,800
20 2,200 1,200 1,100 4,500 30 U 250 4,400 170 1,800
34 63 54 63 180 13 U 13 U 61 26 U 34
45 350 140 140 630 13 U 41 570 34 240

SU1-B13 8/18/2010 5 4.9 U 5.3 U 11 U 12 U 12 U 12 U 25 U 12 U
10 4.2 U 20 J 28 48 10 U 10 U 10 U 21 U 10 U

10 DUP 11 13 18 42 13 U 13 U 13 U 26 U 13 U
15 5.2 U 5.0 U 10 U 13 U 13 U 13 U 26 U 13 U
20 5.6 U 5.5 U 11 U 14 U 14 U 14 U 28 U 14 U
25 5.2 U 5.3 U 11 U 13 U 13 U 13 U 26 U 13 U
30 5.3 U 5.3 U 11 U 13 U 13 U 13 U 26 U 13 U

SU1-B14 6/8/2010 5 15 45 71 131 12 U 12 U 12 U 24 U 12 U
10 5.6 U 5.1 U 10 U 14 U 14 U 14 U 28 U 14 U
15 1,500 1,200 1,200 3,900 26 U 240 J 4,400 J 190 J 26 U

15 DUP 1,000 920 920 2,840 12 U 110 J 1,800 J 85 J 12 U
20 920 840 900 2,660 14 U 86 1,600 110 430
25 160 240 260 660 14 U 14 U 170 27 U 74
30 5.6 U 5.0 U 10 U 14 U 14 U 14 U 28 U 14 U
35 11 5.2 U 10 U 11 13 U 33 13 U 36 19
40 6.1 U 5.1 U 10 U 15 U 15 15 U 30 U 15 U
45 6.6 U 5.1 U 10 U 16 U 16 U 16 U 33 U 16 U

SU1-B15 8/18/2010 5 6.1 U 5.4 U 11 U 15 U 15 U 15 U 31 U 15 U
10 5.0 U 5.0 U 10 U 12 U 12 U 12 U 25 U 12 U
15 14 570 590 1,174 17 19 13 U 25 U 13 U
20 5.2 U 5.1 U 10 U 13 U 13 U 13 U 26 U 13 U

8/19/2010 25 6.2 U 5.2 U 10 U 16 U 16 U 16 U 31 U 16 U
30 5.5 U 5.3 U 10 U 14 U 14 U 14 U 27 U 14 U

SU1-B16 6/8/2010 5 5.6 U 93 J 59 J 152 14 U 14 U 14 U 28 U 14 U
15 5.5 U 5.3 U 11 U 14 U 14 U 14 U 27 U 14 U
20 6.0 U 5.1 U 10 U 15 U 15 U 15 U 30 U 15 U
25 5.4 U 5.3 U 11 U 14 U 14 U 14 U 27 U 14 U
30 5.0 U 5.2 U 10 U 12 U 12 U 12 U 25 U 12 U
35 5.7 U 5.1 U 10 U 14 U 14 U 14 U 28 U 14 U

SU1-B17 6/15/2010 3 6.2 U 5.4 U 11 U 16 U 16 U 16 U 31 U 16 U
5 5.7 U 5.6 U 11 U 14 U 14 U 14 U 28 U 14 U

10 5.5 U 5.6 U 11 U 14 U 14 U 14 U 27 U 14 U
SU1-B18 6/16/2010 5 6.3 U 6.0 U 12 U 16 U 16 U 16 U 32 U 16 U

10 5.5 U 5.6 U 11 U 14 U 14 U 14 U 27 U 14 U
SU1-B19 6/14/2010 6 14 7.6 23 44.6 14 U 14 U 14 U 28 U 570

8 8.8 U 5.4 U 11 U 22 U 22 U 22 U 44 U 110
10 6.4 U 5.6 U 11 U 16 U 16 U 16 U 32 U 16 U

Table 1- Soil Results for TPH and BTEX 4 of 6 URS  Corporation



Table 1
Summary of Soil Analytical Results for Total TPH and BTEX for  Areas 1 and 2 and Study Units 1, 2, and 3
Laurel Station
Bellingham, Washington

Gasoline Range Diesel Range Oil Range

Total TPH
(Direct Contact/

Adjusted for TEE)a Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene

VOCs (µg/kg)

Depth
(ft bgs)

Sample
Date

Analyte
TPH (mg/kg)

Location ID
SU1-B20 6/7/2010 29 7.3 U 14 19 33 18 U 18 U 18 U 36 U 18 U

30 5.7 U 5.1 U 10 U 14 U 14 U 14 U 28 U 14 U
SU1-B21 8/17/2010 32 5.5 U 8.0 J 42 50 14 U 14 U 14 U 28 U 14 U

45 5.0 U 5.0 U 10 U 12 U 12 U 12 U 25 U 12 U
50 5.5 U 5.3 U 11 U 14 U 14 U 14 U 28 U 14 U

SU1-B22 8/17/2010 5 5.6 U 5.0 U 10 U 14 U 14 U 14 U 28 U 14 U
10 190 85 J 100 375 14 U 29 310 33 80
15 5.7 U 5.3 U 11 U 14 U 14 U 14 U 28 U 14 U
20 5.1 U 5.2 U 10 U 13 U 13 U 13 U 26 U 13 U
25 5.2 U 5.0 U 10 U 13 U 13 U 13 U 26 U 13 U

8/18/2010 30 6.0 U 5.2 U 10 U 15 U 15 U 15 U 30 U 15 U
35 5.4 U 5.3 U 11 U 14 U 14 U 14 U 27 U 14 U
40 4.8 U 5.3 U 11 U 12 U 12 U 12 U 24 U 12 U
45 5.6 U 5.0 U 10 U 14 U 14 U 14 U 28 U 14 U

SU1-B23 8/19/2010 5 5.5 U 10 81 91 14 U 14 U 14 U 28 U 14 U
10 4.9 U 5.0 U 10 U 12 U 12 U 12 U 24 U 12 U
15 5.7 U 5.3 U 10 U 14 U 14 U 14 U 29 U 14 U
20 6.6 U 5.7 U 12 U 17 U 17 U 17 U 33 U 17 U
25 5.3 U 5.2 U 10 U 13 U 13 U 13 U 26 U 13 U

SU1-B24 8/19/2010 5 6.2 U 5.3 U 11 U 15 U 15 U 15 U 31 U 15 U
5 DUP 7.4 U 5.3 U 11 U 19 U 19 U 19 U 37 U 19 U

10 5.5 U 5.3 U 11 U 14 U 14 U 14 U 28 U 14 U
15 5.4 U 5.1 U 10 U 13 U 13 U 13 U 27 U 13 U
20 5.6 U 5.0 U 10 U 14 U 14 U 14 U 28 U 14 U
25 5.9 U 5.1 U 10 U 15 U 15 U 15 U 30 U 15 U

SU1-B25 8/19/2010 5 6.5 U 5.0 U 10 U 16 U 16 U 16 U 33 U 16 U
10 5.4 U 5.3 U 11 U 14 U 14 U 14 U 27 U 14 U
15 5.1 U 5.2 U 10 U 13 U 13 U 13 U 26 U 13 U
20 4.8 U 5.3 U 11 U 12 U 12 U 12 U 24 U 12 U

SU1-B26 8/20/2010 5 5.8 U 5.0 U 10 U 14 U 14 U 14 U 29 U 14 U
10 320 100 J 110 530 14 U 56 680 41 140
15 56 130 J 140 326 15 U 38 53 29 U 35
20 110 14 J 35 159 11 U 81 100 22 U 35
23 7.2 U 6.1 J 72 78.1 18 U 18 U 18 U 36 U 18 U

SU1-B29 2/9/2011 20 5.7 U 5.4 U 14 14 14 U 14 U 14 U 28 U 14 U
25 5.4 U 5.3 U 11 U 14 U 14 U 14 U 27 U 14 U
30 4.7 U 5.3 U 11 11 12 U 12 U 12 U 24 U 12 U

30 DUP 5.0 U 5.4 U 15 15 12 U 12 U 12 U 25 U 12 U
34 5.2 U 5.4 U 45 45 13 U 13 U 13 U 26 U 13 U

SU1-B30 6/10/2011 3 6.8 U 5.9 U 12 U 17 U 17 U 17 U 34 U 17 U
5 4.9 U 5.6 U 11 U 12 U 12 U 12 U 24 U 12 U

10 6.6 U 5.5 U 11 U 16 U 16 U 16 U 33 U 16 U
Study Unit 2
SU2-B1 6/14/2010 2 59 6.7 U 16 75 43 U 43 U 43 U 86 U 43 U

5 12 U 6.2 U 12 U 30 U 30 U 30 U 60 U 30 U
10 13 U 5.7 U 12 U 32 U 32 U 32 U 64 U 32 U

10 DUP 13 U 5.9 U 12 U 32 U 32 U 32 U 65 U 32 U
SU2-B2 6/15/2010 2 16 U 6.3 U 12 U 39 U 39 U 39 U 78 U 39 U

5 10 U 6.0 U 12 U 26 U 26 U 26 U 52 U 26 U
SU2-B3 6/15/2010 2 10 U 5.9 U 12 U 26 U 26 U 26 U 52 U 26 U

5 11 U 5.7 U 11 U 26 U 26 U 26 U 53 U 26 U
SU2-B4 6/15/2010 2 11 U 6.2 U 12 U 28 U 28 U 28 U 56 U 28 U

5 93 180 110 383 27 U 27 U 150 53 U 27 U
10 48 90 24 162 28 U 28 U 28 U 56 U 28 U

12.5 12 U 7.9 12 U 29 U 29 U 29 U 59 U 29 U
SU2-B5 6/15/2010 2 6.7 U 6.0 U 12 U 17 U 17 U 17 U 33 U 17 U

5 5.3 U 5.5 U 11 U 13 U 13 U 13 U 27 U 13 U
7 5.0 U 5.7 U 11 U 12 U 12 U 12 U 25 U 12 U

SU2-B6 6/15/2010 2 5.7 U 5.8 U 12 U 14 U 14 U 14 U 28 U 14 U
5 6.5 U 5.7 U 11 U 16 U 16 U 16 U 32 U 16 U

10 9.3 U 5.6 U 11 U 23 U 23 U 23 U 47 U 23 U
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Table 1
Summary of Soil Analytical Results for Total TPH and BTEX for  Areas 1 and 2 and Study Units 1, 2, and 3
Laurel Station
Bellingham, Washington

Gasoline Range Diesel Range Oil Range

Total TPH
(Direct Contact/

Adjusted for TEE)a Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene

VOCs (µg/kg)

Depth
(ft bgs)

Sample
Date

Analyte
TPH (mg/kg)

Location ID
SU2-B7 6/15/2010 2 6.4 U 5.9 U 12 U 16 U 16 U 16 U 32 U 16 U

5 5.7 U 5.9 U 12 U 14 U 14 U 14 U 29 U 14 U
10 5.9 U 5.9 U 12 U 15 U 15 U 15 U 29 U 15 U

SU2-B8 6/15/2010 2 6.6 U 5.6 U 11 U 17 U 17 U 17 U 33 U 17 U
5 6.3 U 5.9 U 12 U 16 U 16 U 16 U 32 U 16 U
7 6.8 U 5.9 U 12 U 17 U 17 U 17 U 34 U 17 U

SU3-B1 6/14/2010 2 12 U 5.4 U 11 U 30 U 30 U 30 U 59 U 30 U
5 200 31 30 261 29 U 29 U 29 U 58 U 29 U
8 12 U 5.8 U 12 U 29 U 29 U 29 U 59 U 29 U

SU3-B2 6/14/2010 2 11 U 5.9 U 12 U 28 U 28 U 28 U 56 U 28 U
5 12 U 5.4 U 11 U 31 U 31 U 31 U 63 U 31 U

SU3-B3 6/14/2010 5 9.5 U 5.3 U 11 U 24 U 24 U 24 U 48 U 24 U
10 11 U 5.7 U 11 U 29 U 29 U 29 U 57 U 29 U
15 20 5.7 U 11 U 20 24 U 24 U 24 U 47 U 24 U

SU3-B4 6/14/2010 2 9.1 U 7.6 48 55.6 23 U 23 U 23 U 45 U 23 U
5 12 U 6.1 U 12 U 30 U 30 U 30 U 60 U 30 U

SU3-B5 6/14/2010 2 11 U 5.8 U 12 U 28 U 28 U 28 U 56 U 28 U
5 11 U 5.9 U 12 U 27 U 27 U 27 U 55 U 27 U

SU3-B6 6/14/2010 2 16 U 5.8 U 12 U 39 U 39 U 39 U 78 U 39 U
5 12 U 5.9 U 12 U 29 U 29 U 29 U 59 U 29 U

SU3-B7 6/14/2010 5 28 320 380 728 26 U 26 U 26 U 52 U 26 U
7 10 U 5.6 U 11 U 25 U 25 U 25 U 50 U 25 U

SU3-B8 8/23/2010 5 6.3 U 5.5 U 11 U 16 U 16 U 16 U 32 U 16 U
8 6.2 U 5.9 U 12 U 16 U 16 U 16 U 31 U 16 U

SU3-B9 8/23/2010 5 6.3 U 5.8 U 12 U 16 U 16 U 16 U 32 U 16 U
8 5.4 U 5.6 U 11 U 14 U 14 U 14 U 27 U 14 U

8 DUP 5.8 U 5.8 U 12 U 14 U 14 U 14 U 29 U 14 U
SU3-B10 8/23/2010 5 5.9 U 5.7 U 11 U 15 U 15 U 15 U 30 U 15 U

8 5.8 U 5.9 U 12 U 14 U 14 U 14 U 29 U 14 U

Notes:
Bolded value indicates the chemical was detected above the laboratory reporting limit.

ft bgs - foot below ground surface
J - estimated value
MTCA - Model Toxics Control Act
µg/kg - microgram per kilogram
mg/kg - milligram per kilogram
NE - not established
TPH - total petroleum hydrocarbons
U - not detected above reporting limit shown
VOCs - volatile organic compounds

aTotal TPH is the sum of gasoline-, diesel-, and heavy oil-range organics.  

BTEX - benzene, toluene, ethylbenzene, and xylenes
DUP - duplicate

Study Unit 3

Highlighted indicates sample selected for additional analysis for input to MTCA Method B calculation.  
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Table 2
Analytical Data for MW-9 and MW-10
Laurel Station
Bellingham, Washington

6/15/2011 7-22, 25/2011 6/15/2011 7-22, 25/2011 6/11, 14/2011 7-22, 25/2011

Total Petroleum Hydrocarbons (mg/kg)

Gasoline Range 660 NA 2,700 1,100 J 1,300 NA

530 1,400 950 1,100 2,000 1,700

360 870 590 630 1,100 850

Volatile Organic Compounds (µg/kg)

2,200 J NA 140 U 42 UJ 25 U NA

81 NA 510 160 J 180 NA

1,500 NA 140 U 2,500 J 25 U NA

200 NA 610 260 J 230 NA

380 NA 2,500 1,200 J 1,100 NA

Volatile Petroleum Hydrocarbons (µg/kg) 

NA 5,200 J NA 990 UJ NA 810 UJ

NA 1,100 UJ NA 990 UJ NA 810 UJ

NA 4,800 J NA 3,100 J NA 6,600 J

NA 2,100 UJ NA 2,000 UJ NA 1,600 UJ

NA 1,100 UJ NA 1,200 J NA 2,300 J

NA 1,100 UJ NA 990 UJ NA 810 UJ

NA 2,900 J NA 990 UJ NA 810 UJ

NA 4,200 J NA 990 UJ NA 810 UJ

NA 21,000 J NA 29,000 J NA 56,000 J

NA 2,700 J NA 6,100 J NA 10,000 J

NA 9,200 J NA 7,800 J NA 14,000 J

NA 120,000 J NA 100,000 J NA 210,000 J

NA 180,000 J NA 150,000 J NA 290,000 J

NA 130,000 J NA 99,000 J NA 190,000 J

NA 18,000 J NA 9,900 UJ NA 8,100 UJ

NA 190,000 J NA 170,000 J NA 350,000 J

NA 180,000 J NA 190,000 J NA 360,000 J

NA 51,000 J NA 41,000 J NA 58,000 J
PAHs (µg/kg)

3,000 NA 1,600 NA 3,900 NA
4,300 NA 1,800 NA 5,600 NA
130 NA 130 NA 4.6 U NA

9.4 U NA 9.5 U NA 4.6 U NA
280 NA 220 NA 140 NA
92 NA 34 NA 47 NA
37 NA 9.5 U NA 63 NA
NA NA NA NA NA NA
38 NA 18 NA 13 NA
NA NA NA NA NA NA
340 NA 210 NA 230 NA

9.4 U NA 9.5 U NA 4.6 U NA
200 NA 9.5 U NA 200 NA
170 NA 53 NA 120 NA
500 NA 480 NA 560 NA
17 NA 9.5 U NA 4.6 U NA

1,100 NA 270 NA 1,800 NA
1,400 NA 1,100 NA 1,500 NA
300 NA 130 NA 180 NA

Total benzofluoranthene 76 NA 29 NA 38 NA
Extractable Petroleum Hydrocarbons (µg/kg) 
C8-C10 Aliphatics NA 82,000 NA 59,000 NA 80,000

C10-C12 Aliphatics NA 120,000 NA 100,000 NA 160,000

C12-C16 Aliphatics NA 400,000 NA 350,000 NA 470,000

C16-C21 Aliphatics NA 440,000 NA 320,000 NA 430,000

C21-C34 Aliphatics NA 840,000 NA 570,000 NA 700,000
C8-C10 Aromatics NA 2,400 U NA 2,200 U NA 2,000
C10-C12 Aromatics NA 19,000 NA 16,000 NA 34,000
C12-C16 Aromatics NA 79,000 NA 79,000 NA 130,000
C16-C21 Aromatics NA 220,000 NA 210,000 NA 290,000
C21-C34 Aromatics NA 330,000 NA 290,000 NA 370,000

Notes:
Bolded value indicates the chemical was detected above the laboratory reporting limit.
bgs - below ground surface
J - estimated value
µg/kg - microgram per kilogram
mg/kg - milligram per kilogram
NA - not analyzed
PAHs - polycyclic aromatic hydrocarbons
U - not detected above the reporting limit shown

Naphthalene
Phenanthrene
Pyrene

5

MW-9

6/9/2011

Oil Range

Benzene

Toluene

Ethylbenzene

m,p-Xylenes

o-Xylene

Indeno(1,2,3-cd)pyrene

Anthracene
Benzo(a)anthracene
Benzo(a)pyrene

Fluorene

Benzo(g,h,i)perylene
Benzo(k)fluoranthene

1-Methylnaphthalene
2-Methylnaphthalene
Acenaphthene
Acenaphthylene

Benzo(b)fluoranthene

Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Fluoranthene

MW-10

6/8/2011

10 10

Diesel Range

Date Analyzed

Location ID

Sample Date

Depth (feet bgs)

Benzene

Toluene

Ethylbenzene

m,p-Xylenes

o-Xylene

Methyl tert-Butyl Ether

n-Pentane

n-Hexane

n-Octane

n-Decane

C6-C8 Aliphatics

C8-C10 Aliphatics

C10-C12Aliphatics

n-Dodecane

C8-C10 Aromatics

C10-C12 Aromatics

C12-C13 Aromatics

C5-C6 Aliphatics
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Table 3
Summary of MTCATPH 11.1 Workbook Tool Calculated Soil Cleanup Levels
Laurel Station
Bellingham, Washington

Direct Contact (mg/kg)

 Protection of Potable 
Groundwater (mg/kg)

MW‐9‐5 8021BTEX 3,631 41

MW‐9‐5 VPHBTEX 3,599 17

MW‐9‐10 8021BTEX 3,352 726

MW‐9‐10 VPHBTEX 3,345 160

MW‐10‐10 8021BTEX 3,242 267

MW‐10‐10 VPHBTEX 3,242 176

Median ‐ All Sets 3,349 168

Average ‐ All Sets 3,402 231

Median ‐ 8021BTEX Only 3,352 267

Average ‐ 8021BTEX Only 3,408 345

Median ‐ VPHBTEX Only 3,345 160

Average ‐ VPHBTEX Only 3,395 118

Average of MW‐9 & 10 8021BTEX 3,392 127

Average MW‐9 & 10 VPHBenzene 3,381 51

Range of Median 3,345 to 3,392 127 to 267

Range of Average 3,381 to 3,408 51 to 345

BTEX ‐ benzene, toluene, ethylbenzene, xylenes

mg/kg ‐ milligram per kilogram

VPH ‐ volatile petroleum hydrocarbons

Selected MTCA Method B TPH Direct Contact Soil Cleanup Level
Selected MTCA Method B TPH Protection of Potable Groundwater Soil Cleanup Level

MTCA Method B Soil Calculated Cleanup Level

Sample Result Set

Table 3 ‐ Laurel Method B Calculated TPH CULs 1 of 1 URS Corporation





 

 

 

 

 

ATTACHMENT 1 

MTCA Method B Calculation Input Data and Output 



TPH Method B Calculation Input Data (MW9‐5, MW9‐10, and MW10‐10)
Calculation Done to Avoid Double Counting
Laurel Station
Bellingham, Washington

Run Number 9 10 11 12 13 14 15 16

Run Date 6/27/2012 6/27/2012 6/27/2012 6/27/2012 6/27/2012 6/27/2012 6/27/2012 6/27/2012

Site Name Laurel Station Laurel Station Laurel Station Laurel Station Laurel Station Laurel Station Laurel Station Laurel Station

Sample Name MW‐10‐10_8021BTEX_DC MW‐10‐10_VPHBTEX_DC MW‐9‐5_8021BTEX_DC MW‐9‐5_VPHBTEX_DC MW‐9‐10_8021BTEX_DC MW‐9‐10_VPHBTEX_DC AvgConc_8021BTEX_DC AvgConc_VPHBenzene_DC

Location ID MW‐10 MW‐10 MW‐9 MW‐9 MW‐9 MW‐9 MW‐9 & 10 MW‐9 & 10

Sample ID MW‐10‐10 MW‐10‐10 MW‐9‐5 MW‐9‐5 MW‐9‐10 MW‐9‐10 ‐‐ ‐‐

Date 6/8/2011 6/9/2011 6/9/2011 6/9/2011 6/9/2011 6/9/2011 ‐‐ ‐‐

Depth 10 ft 5 ft 5 ft 5 ft 10 ft 10 ft ‐‐ ‐‐

Units mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Method Analyte

NWVPH VPH_C5‐C6_Aliphatics 8.1 UJ 4.05 4.05 18 J 18 18 9.9 UJ 4.95 4.95 9 9

AL EC>5‐6 corrected total 3.65 3.65 14 14 4.46 4.46 7 7

NWVPH VPH_C6‐C8_Aliphatics 350 J 350 350 190 J 190 190 170 J 170 170 237 237

NWEPH EPH_C8‐C10_Aliphatics 80 ‐‐ ‐‐ 82 ‐‐ ‐‐ 59 ‐‐ ‐‐ ‐‐ ‐‐

NWVPH VPH_C8‐C10_Aliphatics 360 J 360 360 180 J 180 180 190 J 190 190 243 243

NWEPH EPH_C10‐C12_Aliphatics 160 160 160 120 120 120 100 100 100 127 127

NWVPH VPH_C10‐C12_Aliphatics 58 J ‐‐ ‐‐ 51 J ‐‐ ‐‐ 41 J ‐‐ ‐‐ ‐‐ ‐‐

NWEPH EPH_C12‐C16_Aliphatics 470 470 470 400 400 400 350 350 350 407 407

NWEPH EPH_C16‐C21_Aliphatics 430 430 430 440 440 440 320 320 320 397 397
NWEPH EPH_C21‐C34_Aliphatics 700 700 700 840 840 840 570 570 570 703 703

NWEPH EPH_C8‐C10_Aromatics 2 ‐‐ ‐‐ 2.4 U ‐‐ ‐‐ 2.2 U ‐‐ ‐‐ ‐‐ ‐‐

NWVPH VPH_C8‐C10_Aromatics 210 J 210 210 120 J 120 120 100 J 100 100 143 143

AR EC>8‐10 corrected total 209 200 118 115 97 95 141 141

NWEPH EPH_C10‐C12_Aromatics 34 ‐‐ ‐‐ 19 ‐‐ ‐‐ 16 ‐‐ ‐‐ ‐‐ ‐‐

NWVPH VPH_C10‐C12_Aromatics 290 J 290 290 180 J 180 180 150 J 150 150 207 207

AR EC>10‐12 corrected total 288 288 179 179 150 150 206 206

NWEPH EPH_C12‐C16_Aromatics 130 ‐‐ ‐‐ 79 ‐‐ ‐‐ 79 ‐‐ ‐‐ ‐‐ ‐‐

NWVPH VPH_C12‐C13_Aromatics 190 J 190 190 130 J 130 130 99 J 99 99 140 140

AR EC>12‐16 corrected total 181 181 123 123 96 96 133 133

NWEPH EPH_C16‐C21_Aromatics 290 290 290 220 220 220 210 210 210 240 240

NWEPH EPH_C21‐C34_Aromatics 370 370 370 330 330 330 290 290 290 330 330
AR EC>21‐34 corrected total 370 370 329 329 290 290 330 330

SW8021B benzene 0.025 U 0.0125 ‐‐ 2.2 J 2.2 ‐‐ 0.14 U 0.07 ‐‐ 0.76 1.8

SW8021B toluene 0.18 0.18 ‐‐ 0.081 0.081 ‐‐ 0.51 0.51 ‐‐ 0.26 0.26

SW8021B ethylbenzene 0.025 U 0.0125 ‐‐ 1.5 1.5 ‐‐ 0.14 U 0.07 ‐‐ 0.53 0.53

SW8021B m,p‐xylene 0.23 0.23 ‐‐ 0.2 0.2 ‐‐ 0.61 0.61 ‐‐ 0.35 0.35

SW8021B o‐xylene 1.1 1.1 ‐‐ 0.38 0.38 ‐‐ 2.5 2.5 ‐‐ 1.3 1.3
‐‐ total xylenes 1.33 ‐‐ 0.58 ‐‐ 3.11 ‐‐ 1.7 1.7

NWVPH benzene 0.81 UJ ‐‐ 0.405 5.2 J ‐‐ 5.2 0.99 UJ ‐‐ 0.495 ‐‐ ‐‐

NWVPH toluene 0.81 UJ ‐‐ 0.405 1.1 UJ ‐‐ 0.55 0.99 UJ ‐‐ 0.495 ‐‐ ‐‐

NWVPH ethylbenzene 6.6 J ‐‐ 6.6 4.8 J ‐‐ 4.8 3.1 J ‐‐ 3.1 ‐‐ ‐‐

NWVPH m,p‐xylene 1.6 UJ ‐‐ 0.8 2.1 UJ ‐‐ ‐‐ 2 UJ ‐‐ 1 ‐‐ ‐‐

NWVPH o‐xylene 2.3 J ‐‐ 2.3 1.1 UJ ‐‐ 0.55 1.2 J ‐‐ 1.2 ‐‐ ‐‐
‐‐ total xylenes ‐‐ 3.1 ‐‐ 0.55 ‐‐ 2.2 ‐‐ ‐‐

SW8270DSIM naphthalene 1.8 1.8 1.8 1.1 1.1 1.1 0.27 0.27 0.27 1.1 1.1

SW8270DSIM 1‐methylnaphthalene 3.9 3.9 3.9 3 3 3 1.6 1.6 1.6 2.8 2.8

SW8270DSIM 2‐methylnaphthalene 5.6 5.6 5.6 4.3 4.3 4.3 1.8 1.8 1.8 3.9 3.9

NWVPH n‐Hexane 0.81 UJ 0.405 0.405 4.2 J 4.2 4.2 0.99 UJ 0.495 0.495 1.7 1.7

NWVPH methyl tert‐butyl ether 0.81 UJ ‐‐ ‐‐ 1.1 UJ ‐‐ ‐‐ 0.99 UJ ‐‐ 0.495 ‐‐ ‐‐

‐‐ Ethylene Dibromide (EDB) ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

‐‐ 1,2 Dichloroethane (EDC) ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

SW8270DSIM benzo(a)anthracene 0.047 0.047 0.047 0.092 0.092 0.092 0.034 0.034 0.034 0.058 0.058

SW8270DSIM total benzofluoranthene 0.038 0.019 0.019 0.076 0.038 0.038 0.029 0.0145 0.0145 0.024 0.024

‐‐ Benzo(b)fluoranthene 0.019 0.019 0.038 0.038 0.0145 0.0145 0.024 0.024

‐‐ Benzo(k)fluoranthene 0.019 0.019 0.038 0.038 0.0145 0.0145 0.024 0.024

SW8270DSIM benzo(a)pyrene 0.063 0.063 0.063 0.037 0.037 0.037 0.0095 U 0.0048 0.0048 0.035 0.035

SW8270DSIM chrysene 0.23 0.23 0.23 0.34 0.34 0.34 0.21 0.21 0.21 0.26 0.26

SW8270DSIM dibenz(a,h)anthracene 0.0046 U 0.0023 0.0023 0.0094 U 0.0047 0.0047 0.0095 U 0.00475 0.00475 0.004 0.004
SW8270DSIM indeno[1,2,3‐cd]pyrene 0.0046 U 0.0023 0.0023 0.017 0.017 0.017 0.0095 U 0.00475 0.00475 0.008 0.008

SUM of cPAHs 0.383 0.383 0.567 0.567 0.287 0.287

6/9/2011

10 ft 5 ft 10 ft

Run Information ‐‐ ‐‐ ‐‐

Sample Information

MW‐10 MW‐9 MW‐9
MW‐10‐10 MW‐9‐5

mg/kg mg/kg mg/kg

MW‐9‐10
6/8/2011 6/9/2011



Notes: TPH Method B Calculation Input Data (MW9‐5, MW9‐10, and MW10‐10)
Calculation Done to Avoid Double Counting
Laurel Station
Bellingham, Washington

1. Calculating Soil Cleanup Levels Using MTCATPH 11.1

http://www.ecy.wa.gov/programs/tcp/tools/toolmain.html

Excel 2007 compatible version

2. Source data queried by M. McClelland on June 26, 2012

6. MTBE result value was not used for some data sets.
7. Total Benzofluoranthene is divide in half for the Benzo(b)fluoranthene and Benzo(k)fluoranthene number.

8. Adjustments to Avoid Double Counting were made based on the equations in Table 8.7

‐‐ Not applicable or no data available

DC ‐ Double Counting

cPAHs ‐ Carcinogenic polycyclic aromatic hydrocarbons

              Benzo[a]anthracene, Benzo[a]pyrene, Benzo[b]fluoranthene, Benzo[k]fluoranthene, Chrysene, Dibenzo[a,h]anthracene, Indeno[1,2,3‐cd]pyrene

3. Per User Guide 2007 Section 3.7.2.3 ‐ "Enter zero for substances that are not analyzed. For values below the method detection limit, substitute on‐half the method 

detection limit.

4. For VPH and EPH Fraction Overlap (identified with shading) see Table 8.6 in the Ecology Guidance for Remediation of Petroleum Contaminated Sites. Selected higher 

detected value

5. Total Xylene is the sum of m,p‐xylene and o‐xylene, if non‐detect than add 1/2 of the MRL to the detected values, if all non‐detect than value is 1/2 of the lowest 

MRL.
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URS Corporation 
1501 4th Avenue, Suite 1400 
Seattle, WA 98101-1616 
Tel: 206.438.2700 
Fax: 206.438.2699 

  
 

 

January 23, 2013 
 
Mr. David South 
Senior Engineer 
Toxics Cleanup Program 
Washington Department of Ecology 
Northwest Regional Office 
3190 160th Avenue SE 
Bellevue, WA 98008–5452 
 
Re:  Technical Memorandum, Shallow Perched Groundwater Evaluation  
 Laurel Station 
 1009 East Smith Road 
 Bellingham, Washington 
 
Dear Mr. South: 
 
During the August 24, 2012 meeting between the Washington Department of Ecology (Ecology), Kinder 
Morgan, and URS Corporation (URS), agreement was reached that Model Toxics Control Act (MTCA) 
Method B cleanup levels were applicable to the Laurel Station site.  URS calculated a site-specific MTCA 
Method B total petroleum hydrocarbon (TPH) soil cleanup level on behalf of Kinder Morgan using 
Ecology’s MTCATPH 11.1 Workbook Tool.  The MTCATPH 11.1 Workbook Tool calculates both direct 
contact and protection of groundwater soil cleanup levels for TPH.  Ecology acknowledged during the 
meeting that the Method B TPH protection of groundwater soil cleanup level would not be applicable to the 
Laurel Station site if Kinder Morgan could demonstrate that the shallow perched groundwater did not meet 
the definition of “potable groundwater” as defined in WAC 173-340-720(2). 
 
WAC 173-340-720(2) states that “groundwater shall be classified as potable to protect drinking water 
beneficial uses unless the following can be demonstrated”: 
 

(a) The groundwater does not serve as a current source of drinking water; 
(b) The groundwater is not a potential future source of drinking water for any of the following 

reasons: 
 the groundwater is present in insufficient quantity to yield greater than 0.5 gallon per 

minute (gpm) on a sustainable basis to a well constructed in compliance with chapter 
173-160 WAC and in accordance with normal domestic water well construction 
practices for the area in which the site is located; 

 Contains natural background concentrations of organic or inorganic constituents that 
make use of the water as a drinking water source not practicable; or 

 The groundwater is situated at a great depth or location that makes recovery of water 
for drinking water purposes technically impossible; and 

(c) The department determines it is unlikely that hazardous substances will be transported from the 
contaminated groundwater to groundwater that is a current or potential future source of 
drinking water at concentrations which exceed groundwater quality criteria published in 
Chapter 173-200 WAC.  The department’s determination shall consider site-specific factors 
including: (i) the extent of affected groundwater; (ii) the distance to existing water supply wells; 
(iii) the likelihood of interconnection between the contaminated groundwater and groundwater 
that is a current or potential future source of drinking water; (iv) the physical and chemical 
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characteristics of the hazardous substance; (v) the hydrogeologic characteristics of the site; (vi) 
the presence of discontinuities in the affected geologic stratum; and (vii) the degree of 
confidence in any predictive modeling performed. 

 
Below is a summary of activities and analyses performed by URS to demonstrate (a) through (c) above. 
 
(a) Groundwater Does Not Serve as a Current Source of Drinking Water 
No water supply wells are located at the Laurel Station site, and the limited shallow perched water present is 
not a current source of drinking water.  URS searched Ecology’s website1 to identify domestic wells located 
within one mile of the Laurel Station facility.  Two water associations have water supply wells located near 
the facility.  The Victor Water Association (VWA) has one supply well and the Deer Creek Water 
Association (DCWA) has two supply wells.  In addition, twelve private wells were identified within one 
mile of the facility.  A summary of the domestic water well survey and well details is presented in Table 1, 
and approximate locations are shown on Figure 1.  Each well was assigned an alphanumeric identifier for 
discussion purposes and mapping.  The facility and adjacent properties are reportedly supplied with potable 
water by the VWA or the DCWA2.  The Laurel Station property is within the boundaries of the VWA 
(Figure 1).  The VWA is completely surrounded by the DCWA which has a larger service area.   
 
The VWA supply well (A) is located approximately ¼ mile west of the Laurel Station property boundary 
and is screened within the advance outwash (lower portion of the Deming Sand) from 219 to 229 feet below 
ground surface (bgs).  The shallow perched groundwater beneath the facility is sporadically present within 
the upper portion of the Deming Sand, which consists of recessional outwash.  The shallow perched 
groundwater has only been encountered in a relatively small area at the site and shallow water-bearing zones 
are not observed deeper than approximately 48 feet bgs anywhere on site and is approximately 35 feet bgs 
relative to the ground surface elevation adjacent to the oily water sump.  Soil borings and monitoring well 
data have shown that hydraulic connectivity between shallow groundwater present in the recessional 
outwash and the deep aquifer present in the advance outwash is unlikely.  TPH constituents were not 
detected or were well below screening levels in monitoring wells screened in the deep aquifer beneath the 
facility (URS 20103).  All shallow borings drilled at the facility during the remedial investigation activities 
were terminated in non-water-bearing soils.   
 
The DCWA obtains potable water from two wells (H1 and H2) located approximately 2 miles west of the 
Laurel Station property boundary.  The DCWA wells are screened within the Deer Creek Aquifer, which 
appears to be located within a sand and gravel geologic unit that overlies the Bellingham Drift, and would 
not be interconnected with the shallow perched groundwater located beneath the Laurel Station facility.   
 
Twelve privately-owned domestic water well logs were found during the search that appeared to be located 
within one mile of the Laurel Station site.  The well records indicate that some of the private wells had 
pumps installed, but it is unknown if the wells were ever or are currently used to supply domestic water.  
Two of the twelve wells identified appeared to have been potentially screened within the same recessional 
outwash geologic formation as the shallow perched water found at the Laurel Station site.  However, 
according to the well logs, no pumps were installed in these two wells (C2 and C3).  These wells are located 
approximately 400 feet northeast of the Laurel Station property boundary (1,500 feet from the area with 

                                                      
1 Washington Department of Ecology, http://apps.ecy.wa.gov/welllog/.  
2 City of Bellingham Water System Plan, prepared by CH2MHill, dated September 2009. 
3 Final Supplemental RI/FS Study Work Plan, prepared by URS, dated May 28, 2010.  
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shallow perched water) and are hydraulically isolated from the site based on the presence of the Bellingham 
drift surrounding the site, groundwater flow direction data, and the limited extent of perched groundwater at 
Laurel Station.  No other wells identified on Ecology’s website within one mile of the Laurel Station facility 
appear to be screened within the same geologic unit as the shallow perched groundwater present beneath the 
site. 
 
Shallow groundwater present at the site is not used as a source of drinking water.  The active water supply 
wells nearby are located over 1,000 feet from the site and are screened in a different geologic formation.  
The private domestic water wells identified are either screened in a different geologic formation or are 
hydraulically isolated from shallow perched groundwater present at Laurel Station.  The well logs reviewed, 
including those for the VWA and DCWA, are included as Attachment 1. 
 
(b) Groundwater Yield Testing 
Groundwater yield testing was performed on two wells on December 4, 2012 in general accordance with 
URS’ November 13, 2012 work plan addendum.  The work plan addendum identified 5 potential wells 
(SW-2, SW-4, MW-2, MW-4, MW-6) for yield testing based on historical monitoring data and identified 
SW-2 and MW-2 as tentative selections.  The plan specified testing of the two wells with the most water 
(highest water column) present based on results of depth to water (DTW) measurements prior to the test.  
Water levels were measured on December 3, 2012 at all 19 monitoring wells located on the site.  The 
measurements are summarized in Table 2 with a summary of historical data and yield test rationale.  The 
well locations and groundwater contours for December 3 are shown on Figure 2.  Three wells, SW-2, MW-
2, and MW-6, had more than 10 feet of water column available (12.15 feet, 20.15 feet, and 16.75 feet, 
respectively) for yield testing.    
 
Wells MW-2 and MW-6 were initially selected for yield testing and the first test was conducted at MW-6 
because the chemical concentrations of TPH and related constituents detected in previous groundwater 
monitoring were shown to be significantly lower at MW-6 as compared to MW-2.  Following termination of 
the yield test at MW-6, a field decision was made to conduct the second yield test at SW-2 instead of MW-
2.  This modification was based on observations at MW-6 during the yield testing, the weather conditions on 
December 4, 2012, and a current understanding of the conceptual site model as it relates to the removal of 
the Bellingham Drift in the oily water sump area near MW-2 and MW-6.  This decision was a deviation 
from the approved work plan but was deemed appropriate based on field conditions.   
 
MW-2 exhibits similar conditions to MW-6 (abundant water in the wet season and dry in the dry season), so 
an assumption was made that yield testing MW-2 during the wet season would produce similar results (meet 
minimum yield requirements) to those documented in MW-6.  Instead of testing MW-2 which would likely 
have similar results as MW-6, SW-2 was selected for the second yield test.  SW-2 had the third highest 
water column and would be representative of perched water conditions in the same geologic formation, but 
is located downgradient from the former oily water sump area.  Monitoring well SW-2 is also the least 
influenced by precipitation as the water level has varied less than 4 feet since measurements began in 1992.  
In addition, SW-2 is the only well of the three to have water available year round.   
 
The weather conditions on December 4, 2012 consisted of cool (low 40s Fahrenheit) temperatures with light 
to moderate precipitation.  Approximately 0.3 inches of rain was recorded at the Bellingham airport weather 
station during the first four days of December 2012.  Monthly rainfall totals at the airport for October and 
November 2012 were 6.31 inches and 2.63 inches, respectively.  A total of over 9 inches of rain fell in the 
area in a two-month period prior to the yield testing.  Approximately 6 inches of rain fell during the same 
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period in 2011.  Thus, the yield testing was conducted under wet season conditions that are historically 
elevated.   
 
The yield test system used a 2-inch Grundfos Rediflo2 submersible pump powered by a 120 volt electrical 
controller to pump water from each well selected.  The controller was used to adjust the pump to set the 
flow rate.  The pump intake was positioned to between 2 and 3 feet from the bottom of the well and its 
discharge was routed through tubing to the surface where it was connected to a totalizer, pressure gauge, 
control valve, and lastly a rotometer.  The totalizer was used to document total volume of water removed 
from the well and to calculate flow rate.  The pressure gauge allowed monitoring of the line pressure during 
the test.  The rotometer was used to directly read flow rate during the test.  The control valve was used to 
make minor adjustments to flow rate if needed without changing the pump controller settings.  Prior to the 
yield testing, the totalizer and rotometer were calibrated by measuring the time to fill a graduated 5-gallon 
bucket at flow rates of 0.1, 0.28 and 1.0 gallons per minute (gpm).  Groundwater removed during yield 
testing from the wells was containerized in 55-gallon drums and stored at the site for future disposal by 
Kinder Morgan.   
 
MW-6 Yield Test 
Yield testing was initiated at a rate of 0.28 gpm, the calculated rate that if sustained would yield 400 gallons 
in a 24-hour period to meet the minimum Whatcom County requirement to permit a well for potable 
domestic use.  Only minimal drawdown (0.16 feet) of the water level in MW-6 was observed over a period 
of approximately one hour.  It was apparent that MW-6 meets Whatcom County yield requirements during 
the wet season, so the flow rate was increased to 0.5 gpm to see if the well would meet Ecology’s minimum 
yield requirements to be considered a potential future source of drinking water.  At 0.5 gpm the total 
drawdown in the well increased to 0.28 feet and was stable for 30 minutes.  The well met both Whatcom 
County and Ecology yield requirements so to determine the maximum yield of the well, the flow rate was 
continuously increased to assess at what rate the well drawdown would drop to the pump intake elevation.   
 
Relatively low (less than 2.5 feet) drawdown was observed at flow rates up to 3 gpm.  Therefore the field 
team made the decision to increase the flow rate to 4 gpm after 2 hours of testing.  In the process of 
adjusting the pump controller to reach 4 gpm (the flow was documented to be 3.3 to 3.4 gpm) the water in 
the well rapidly dropped to the pump intake elevation.  At the time, it was unclear what had occurred 
because the water dropped so quickly and DTW readings were not collected before the pump ran dry.  The 
pump was turned off immediately and removed from the well for approximately 30 minutes to check the 
pump and well conditions.  The pump was operating properly.  Soon after the pump was removed, the field 
team heard water rushing into the well.  They looked down the well with a flashlight and observed that 
water was flowing into the well at the top of the well screen.  Based on this field observation and a review of 
the attached boring log of MW-6 (see Attachment 2), the water was entering the well from a relatively thin 
water-bearing layer present near the top of the well screen.  The saturated thickness of this water-bearing 
layer during the drilling of this well in February 2011 was approximately 1 foot. 
 
To confirm that the groundwater level in MW-6 had decreased to the pump intake, the pump was placed in 
the well and the test was restarted at a flow rate of 3 gpm.  At 3 gpm the well was able to sustain flow, but 
experienced decreasing water levels.  The flow rate was increased to 3.2 gpm after 20 minutes to determine 
the maximum sustainable flow rate.  At 3.2 gpm, the well was not able to sustain the flow and went dry 
(dropped to the pump intake) within 5 minutes.  The test was stopped after approximately 3 hours.  Flow 
rate and DTW measured during the MW-6 yield test is shown in Figure 3.   
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SW-2 Yield Test 
The second yield test was performed on SW-2 which had an initial water column of over 12 feet.  
Monitoring well SW-2 was unable to maintain the initial target flow rate of 0.28 gpm so the pump was set to 
0.1 gpm after just 25 minutes.  The lower 0.1 gpm target was only able to be maintained for approximately 
10 minutes.  Finally, a flow rate of less than 0.1 gpm was maintained for another 10 minutes, at which time 
the well went dry.  To maximize the available water column, the pump was lowered to the bottom of the 
well during the test.  A total of 2.2 gallons of water was removed from SW-2 before the well went dry after 
45 minutes of testing.  Flow rate and DTW measured during the SW-2 yield test is included as Figure 4.   
 
Yield Testing Conclusions 
The results of the yield tests indicate that MW-6 may meet the yield criteria of 0.5 gpm under WAC 173-
340-720(2)(b)(i); however, the yield test does not meet the requirement on a sustainable basis.  Likewise, 
the yield test related to MW-6 may have met the Whatcom County yield requirements of 400 gallons per 
day during the wet season.  However, based upon discussions with Whatcom County (see Attachment 3), 
these wet season tests are not definitive, and it is known that MW-6 could not meet these requirements in 
the dry season (August 1 through September 30).  MW-6 has been dry during the two dry seasons that have 
occurred since it was installed.  Additionally, the yield test was conducted during a period with higher than 
normal precipitation.   
 
The groundwater yield testing results indicate that during the wet season the shallow perched groundwater at 
the site may meet the requirements under WAC 173-340-720(2)(b)(i) and Whatcom County requirements in 
one area (near MW-6) where the Bellingham Drift has been removed.  However, MW-6 has been dry on at 
least two occasions historically, and therefore, would not meet yield requirements in the dry season.  SW-2 
is one of only two wells on the site completed in the recessional outwash that has never been dry and SW-2 
did not meet the WAC 173-340-720(2)(b)(i) and Whatcom County yield requirements during wet 
conditions.  Furthermore, shallow perched water at the site is limited in extent even in the wet season as 
indicated by 9 of the 19 wells being dry on December 3, 2012.  Although MW-6 appeared to meet yield 
requirements during pumping on December 4, 2012, it would fail a yield test during the dry season and 
would not be considered suitable for potable water supply by Whatcom County.  The results of the SW-2 
yield test indicate that SW-2 does not meet the criteria under WAC 173-340-720(2)(b)(i) and Whatcom 
County drinking water withdrawal requirements. 
 
(c) Transportation of Hazardous Substances 
Based on the soil and groundwater data collected at the site, it is not likely that hazardous substances will be 
transported from the contaminated shallow perched groundwater to groundwater that is a current or potential 
future source of drinking water at concentrations which exceed groundwater quality criteria published in 
Chapter 173-200 WAC for the following reasons: 
 

 Perched water with elevated chemical concentrations is limited in extent laterally and has not 
migrated offsite; 

 The nearest known active water supply well (A) is located ¼ mile west from the site and is screened 
in a different geologic formation (see Figure 1); 

 Soil borings and monitoring well data show that there is no likely hydraulic connectivity between 
affected shallow perched groundwater present in the recessional outwash and the deep aquifer 
present in the advance outwash;  
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Table 1
Domestic Water Well Survey

Laurel Station, Bellingham, Washington

Owner
Figure 1      
Map ID

Address / 
Approximate Location 

Bellingham, Washington
Section

Distance from 
Oily Water 
Sump (feet)

Distance from 
Laurel Station 
Property (feet)

Year Installed
Well Depth 
(feet bgs)

Screen Depth 
(feet bgs)

Geologic Formation 
Well is Screened In

Comments

Kinder Morgan NA 1009 E. Smith Road 33 0 0 NA NA a NA a NA a No Domestic Supply Wells on site

Victor Water Association A W 1/2, W 1/2, NW 1/4 33 1,500 1,000 1951 229 219 - 229
Advance outwash 
(Deming Sand)

Active VWA Supply Well
(360) 220-7870

753 E. Smith Road

Russ Lambert B 1330 E. Kelly Road 34 5,600 3,200 1984 20 18 - 20
Sand and gravel 

overlying Bellingham 
Drift??

Pump installed.  Unknown if active; 
located within the boundary of the 
DCWA

James Stephens C1 1142 E. Smith Road 28 1,500 400 1977 180 177 - 180
Advance outwash 
(Deming Sand)

Pump installed, tested at 15 gpm.  
Unknown if active; located within 
the boundary of the DCWA

James Stephens C2 1142 E. Smith Road 28 1,500 400 1996 55 45 - 55
Recessional outwash 

??

No pump installed or pump test 
performed; located within the 
boundary of the DCWA

James Stephens C3 1142 E. Smith Road 28 1,500 400 1998 37 no screen
Recessional outwash 

??

Not completed as a water well.  No 
pump installed or pump test 
performed; located within the 
boundary of the DCWA

James Stephens C4 1142 E. Smith Road 28 1,500 400 1998 100 95 - 100
Advance outwash 
(Deming Sand)

No pump installed or pump test 
performed; located within the 
boundary of the DCWA

Derrick Hill D 5121 Hannegan Road 32 2,500 1,600 1992 231.5 226.5 - 231.5
Advance outwash 
(Deming Sand)

No pump test performed; unknown 
if active; located within the 
boundary of the VWA

Denny Florence E 982 E. Kelly Road 33 4,300 2,200 1990 198 193 - 198
Advance outwash 
(Deming Sand)

Unknown if active; located within 
the boundary of the VWA

Joe Elenbaas F 5052 Hanegan Road 33 2,800 900 1989 207 no screen
Advance outwash 

(Deming Sand)
Unknown if active; located within 
the boundary of the VWA

US Bank G 708 E. Smith Road 29 4,000 3,900 2000 232 no screen
Advance outwash 

(Deming Sand)
Unknown if active; located within 
the boundary of the DCWA

Deer Creek Water 
Association

H1 NE 1/4, NW 1/4 31 9,900 9,800 1973 155
129 - 139 and 145 -

155

Sand and gravel 
overlying Bellingham 

Drift??

Active DCWA Supply Well
(360) 820-4314

PO Box 1010 Lynden, WA  98264

Deer Creek Water 
Association

H2 NE 1/4, NW 1/4 31 9,900 9,800 1983 157 136 - 157
Sand and gravel 

overlying Bellingham 
Drift??

Active DCWA Supply Well
(360) 820-4314

PO Box 1010 Lynden, WA  98264

Jim Stephens I
Lot 1 - Stephens Pond Short 

Plat
28 2,700 2,000 2006 217 211.5 - 216.5

Advance outwash 
(Deming Sand)

Unknown if active; located within 
the boundary of the DCWA

Dan Martinson J 800 E. 51st Street 32 3,500 2,900 1994 217 212 - 217
Advance outwash 

(Deming Sand)
Unknown if active; located within 
the boundary of the DCWA

Jack Withers K 5173 Hannegan Road 32 3,100 2,700 1979 213 no screen
Advance outwash 
(Deming Sand)

Unknown if active; located within 
the boundary of the VWA

Notes:

bgs - below ground surface
DCWA - Deer Creek Water Association
VWA - Victor Water Association 

a Shallow perched water at the Laurel Station site is monitored by a network of 19 monitoring wells.  Eighteen of the wells are screened in the Recessional Outwash and one well is screened in the 
Bellingham Drift.  Perched water generally ranges from 10 to 25 feet bgs and has not been observed deeper than 48 feet bgs in the Recessional Outwash.  

Table 1 - Water Well Survey Summary - DRAFT FINAL 1 of 1 URS CORPORATION



Table 2
Monitoring Well Network Summary - Study Unit 1

Laurel Station, Bellingham, Washington

TOC 
Elevation (1)

Total 
Depth (2)

Well Bottom 
Elevation

Screen 
Interval

Screen Interval 
Elevation 
(Approx)

DTW
Dec 3, 2012

Groundwater 
Elevations 
Dec 3, 2012

Groundwater 
Elevation 

Average (3)

Total 
Water Column 

Dec 3, 2012

Total 
Water Column 

Average (3)

Dry 
Readings (4)

(ft-NAVD88) (ft-TOC) (ft-NAVD88) (ft-bgs) (ft-NAVD88) (ft-TOC) (ft-NAVD88) (ft-NAVD88) (ft) (ft) (%)

SW-1
~250 feet west of where 

Bellingham Drift was removed
300.64 18.45 282.19 5 - 20 296 - 281 3.94 296.70 295.28 14.51 13.09 0% Well Screened in Bellingham Drift

SW-2
~250 feet west of where 

Bellingham Drift was removed
301.37 49.63 251.74 40 - 50 261 - 251 37.48 263.89 263.66 12.15 11.92 0%

SELECTED FOR YIELD TEST
3rd HIGHEST WATER COLUM

SW-3*
~200 feet west of where 

Bellingham Drift was removed
309.48 34.65 274.83 22 - 32 284 - 274 32.11 277.37 276.87 2.54 2.04 43% Average water column less than 4 feet

SW-4 Bellingham Drift removed 303.54 27.18 276.36 18 - 28 286 - 276 20.06 283.48 280.90 7.12 4.54 0%
CONSIDERED BUT NOT SELECTED

LOW WATER COLUMN

SW-5 Bellingham Drift removed 303.02 38.50 264.52 34 - 39 269 - 264 DRY NC NC DRY DRY 100% Well Always Dry

MW-1 Bellingham Drift removed 303.23 25.75 277.48 6 - 26 297 - 277 22.02 281.21 280.82 3.73 3.34 33% Average water column less than 4 feet

MW-2 Bellingham Drift removed 302.49 29.50 272.99 5 - 31 297 - 272 9.35 293.14 291.30 20.15 18.31 17%
CONSIDERED BUT NOT TESTED 

FOLLOWING RESULTS FROM MW-6

MW-3
~80 feet east of where 

Bellingham Drift removed
305.83 33.40 272.43 24 - 34 282 - 272 33.26 (5) NC NC DRY DRY 100% Well Always Dry

MW-4
~60 feet east of where 

Bellingham Drift removed
305.67 30.05 275.62 20 - 30 286 - 276 24.45 281.22 281.82 5.60 6.20 17%

CONSIDERED BUT NOT SELECTED
LOW WATER COLUMN

MW-5*
On hill south-southeast of Oily 

Water Sump
319.56 43.80 275.76 20 - 40 296 - 276 43.19 (5) NC 279.42 DRY 3.66 67% Dry >=50%

MW-6
~25 feet north of where 

Bellingham Drift removed
302.78 26.60 276.18 11 - 26 291 - 276 9.85 292.93 289.60 16.75 13.42 17%

SELECTED FOR YIELD TEST
2nd HIGHEST WATER COLUMN

MW-7*
On hill south-southeast of Oily 

Water Sump
318.89 48.00 270.89 30 - 45 286 - 271 44.52 274.37 273.47 3.48 2.58 8% Average water column less than 4 feet

MW-8
~90 feet north of where 

Bellingham Drift was removed
302.24 37.10 265.14 23 - 38 279 - 264 36.88 (5) NC NC DRY DRY 100% Well Always Dry

MW-9* Bellingham Drift removed 306.51 30.15 276.36 7 - 27 296 - 276 25.00 281.51 281.68 5.15 5.32 56% Dry >=50%

MW-10 Bellingham Drift removed 303.02 25.25 277.77 10 - 25 293 - 278 24.98 (5) NC NC DRY DRY 100% Well Always Dry

MW-11*
On hill south-southeast of Oily 

Water Sump
321.31 48.20 273.11 25 - 45 293 - 273 47.56 (5) NC 274.91 DRY 1.80 89% Dry >=50%

MW-12*
On hill south-southeast of Oily 

Water Sump
323.53 51.60 271.93 29 - 49 292 - 272 DRY NC NC DRY DRY 100% Well Always Dry

MW-13*
On hill south-southeast of Oily 

Water Sump
323.20 62.45 260.75 39 - 59 281 - 261 DRY NC NC DRY DRY 100% Well Always Dry

MW-14*
On hill south-southeast of Oily 

Water Sump
319.53 53.55 265.98 30 - 50 287 - 267 DRY NC NC DRY DRY 100% Well Always Dry

WELL NETWORK AVERAGES 9.12 7.19 55%

Notes:

(1). Source of top of casing elevations measured in 2011 - Larry Steele & Associates, 2/17/2011.  Vertical elevation datum used was NAVD 88 (ft).

(2). Total depth was measured by sounding the wells prior to sampling and may differ from total depth as installed.

(3). The average groundwater elevation was calculated from all groundwater measurements taken in 2011 and 2012. 

(4). The percentage of DTW measurements taken that were dry since the well was installed.

(5). The DTW measurement taken is within 0.7 feet from the total well depth.  Therefore the water is trapped in the well sump and is not representative of formation water elevation.

DTW - depth to water Shaded cells represent wells used for Yield Testing

NC - not calculated Shaded cells represent wells considered for Yield Testing

TOC - top of well casing Shaded cells represent water trapped in the bottom sump/cap of the well.  The well is considered to be DRY

ft-TOC - feet below top of well casing

ft-NAVD 88 - vertical elevation in feet relative to NAVD 88 Datum

ft-bgs - feet below ground surface

*Stick-up well monument

ID Location Description
Rationale for Elimination as a Potential

Yield Test Well

Well Details Groundwater DataWell Information

Table 2 - Monitoring Well Details Summary - DRAFT FINAL 1 of 1 URS CORPORATION
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Figure 3
MW‐6 Flow Rate and Depth‐to‐Water vs. Time

MW‐6 Flow Rate

Depth to Groundwater

Notes:
1. Well MW‐6 was able to yield 0.28 and 0.5 gpm with
negligible drawdown
2. Yield Test ran from 10:15 am to 1:24 pm
3. Yield Test stopped for 29 minutes at 12:26 pm to check pump 
and connections
4. Although no DTW measurements were made at 12:26 pm, 
the water level had dropped to the pump intake (~23 ft btoc) 
based on observation made from the pump and well 
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Figure 4
SW‐2 Flow Rate and Depth‐to‐Water vs. Time
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Notes:
1. Well SW‐2 was not able to meet the target flow rate of 0.28 gpm
2. Flow rates less than 0.10 gpm are estimated because they are 
outside of the rotometer range of 0.1 to 1.0 gpm
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Ecology Well Logs 
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Log of Boring MW-6 

  





ATTACHMENT 3 
 

Conversation Record 
 
 



 

Telephone Conversation Record 

Date: January 9, 2013 

Party Called: Kyle Dodd  

Company/Agency: Whatcom County Health Department 

Phone Number: 360.676.6724 

Conversation with: Cary Brown, URS  

Job Number: 33763762.00003 

Project Name: Laurel Station, Kinder Morgan 

Subject: Potable Water Supply Well Yield Requirements and Approval Procedures 

Kyle Dodd returned a message I had left for him last week.  The purpose of the call was to 
follow up on previous conversations URS had with Whatcom County Environmental Health 
Specialist, Laurette Rasmussen in December 2012 about yield conditions suitable for potable 
water.  She recommended we talk with her supervisor Kyle Dodd for additional details and if 
they could put something down in writing. 

Kyle and I spoke about the yield conditions at our site and specifically about whether wells that 
meet Whatcom County requirements for yield in the wet season would be approved for use as 
potable water supply wells if they are dry in the summer.  Kyle indicated that potable water 
supply wells need to meet yield requirements throughout the year including the dry season.  The 
definition of the dry season for Whatcom County is between August 1 and September 30th.  If 
wells at a site are dry any time during the year, the wells would not be approved.  Kyle said to 
provide us something in writing we would need to submit an application and follow their normal 
process.  Whatcom County’s determination process requires submittal of a “Water Availability 
Packet” application.  The packet requires chemical sample data, yield data, well log, and a site 
plan showing the well location.   

The County requires applicants with wells that have low yield data to perform a dry season pump 
test between August 1 and September 30th.  Wells that have a dry season pump test performed 
must yield 400 gallons over a 24 hour period or the application will be denied.  The test must be 
performed by a licensed driller, registered hydrogeologist, or professional engineer.   

Therefore, wells which meet the County yield requirements in the winter also have to meet yield 
requirements in the dry season.  For our site, monitoring well MW-6 and others which 
historically go dry in the summer would not be able to meet Whatcom County’s yield 
requirements for a viable potable water supply.  Kyle stated that if a formal Water Availability 
Packet was submitted with these conditions, the application would be denied. 
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April 18, 2013 
 
Technical Memorandum 
Laurel Station 
Soil Vapor Intrusion Evaluation 
Bellingham, Washington 
 

 
Introduction 

 
On August 24, 2012, URS Corporation (URS), Trans Mountain Pipeline (Puget Sound) LLC 
(hereafter referred to as Trans Mountain), and the Washington State Department of Ecology 
(Ecology) met to review the process and specific components for determining cleanup levels 
under the Model Toxics Control Act (MTCA) and ensure Ecology concurred with the 
development process as applied by URS for establishing cleanup levels for screening and 
remedial alternatives assessment for the Remedial Investigation/Feasibility Study (RI/FS) in 
progress for the Laurel Station facility.   
 
During the August 24, 2012 meeting, all parties present agreed that MTCA Method B cleanup 
levels were applicable to the Laurel Station site.  Trans Mountain and URS calculated a site-
specific MTCA Method B total petroleum hydrocarbons (TPH) soil cleanup level using 
Ecology’s MTCATPH 11.1 Workbook Tool. The MTCATPH 11.1 Workbook Tool calculates both 
a direct contact and protection of groundwater soil cleanup level.  
 
MTCA requires adjustments and additional pathway evaluations to the Method B TPH soil 
cleanup level calculated using Ecology’s MTCATPH 11.1 Workbook Tool, which include 
adjusting for residual saturation, evaluating the vapor intrusion pathway, evaluating the 
terrestrial ecological pathway, and adjusting for analytical limitations. Ecology agreed that 
adjusting for residual saturation would not apply to the Laurel Station site based on the absence 
of observed non-aqueous phase liquid (NAPL) in the subsurface.  Ecology also agreed that 
further evaluation of the terrestrial ecological pathway would not be required for the former oily 
water sump area based on the capping component of each of the cleanup alternatives being 
evaluated as part of the RI/FS. 
 
As a result of the August 24, 2012 meeting, Ecology requested Trans Mountain to evaluate 
whether or not existing site data and conditions would trigger an evaluation of the soil to vapor 
pathway.  If triggered, Ecology recommended evaluating the soil to vapor pathway per WAC 
173-340-740(3)(c)(iv)(B)(III) and (IV).  The soil criteria for triggering evaluation of the vapor 
intrusion pathway for petroleum compounds are as follows: 
 

 For gasoline range organics (GRO), whenever the TPH concentration is significantly 
higher than a concentration derived for protection of groundwater for drinking water 
beneficial use;  
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 For diesel range organics (DRO), whenever the TPH concentration is greater than  
10,000 mg/kg.  

 
Several soil samples near the oily water sump in the southeastern portion of the site contained 
TPH concentrations exceeding 267 mg/kg (the soil TPH concentration calculated to be protective 
of groundwater for beneficial use).  Only one soil sample (SU1-B12) at a depth of 15 feet below 
ground surface (bgs) contained TPH at a concentration exceeding 10,000 mg/kg.   This 
evaluation of the existing site soil data and conditions indicated that further evaluation of the 
vapor intrusion pathway was warranted.  However, many of the locations where soil 
concentrations exceeded the protection of groundwater soil criteria and all of the locations where 
soil exceeded 10,000 mg/kg for TPH are planned for soil remediation.  Therefore, these 
concentrations are not indicative of future soil concentrations at the site. Regardless, the vapor 
intrusion pathway was evaluated. 
 
The soil vapor intrusion (SVI) evaluation consisted of comparing existing site groundwater data 
to the Method B groundwater screening levels presented in Table B-1 in Ecology’s Draft 
Guidance for Evaluating Soil Vapor Intrusion in Washington State:  Investigation and Remedial 
Action1 (Draft VI Guidance) and modeling indoor air concentrations by inputting site-specific 
physical and chemical data into the Johnson and Ettinger Model (JEM).  This technical 
memorandum presents the results of the SVI evaluation performed by URS on behalf of Trans 
Mountain.   
 

Method B Groundwater Screening Levels 
 
Table B-1 in Ecology’s Draft VI Guidance presents Method B screening levels for groundwater 
and soil gas, and the MTCA Method B Indoor Air Cleanup Levels for substances that are 
considered by Ecology to be sufficiently volatile and toxic to pose a potential threat to indoor air 
quality via the vapor intrusion pathway.  Soil gas or indoor air data have not been collected at the 
Laurel Station site; therefore, the existing site groundwater data were compared to the 
groundwater screening levels presented in Ecology’s Draft VI Guidance.  Of the petroleum-
related chemicals detected in site groundwater, only GRO, DRO, benzene, ethylbenzene, m- and 
o-xylene, and naphthalene meet Ecology’s definition of sufficiently volatile and toxic to be a 
vapor intrusion concern.  The maximum concentrations of these chemicals detected in site 
groundwater are well below the groundwater screening levels presented in Table B-1 of 
Ecology’s Draft VI Guidance, with the exception of GRO and DRO.  Ecology has not 
established GRO or DRO screening levels for groundwater protective of indoor air.  Ecology has 
also not established soil gas screening levels or indoor air cleanup levels for GRO and DRO.  A 
summary of the shallow perched groundwater analytical results are presented in Tables 1 (TPH 
and BTEX) and 2 (PAHs).  A site plan showing the monitoring well locations is presented as 
Figure 1. 

                                                      
1 Ecology 2009.  Guidance for Evaluating Soil Vapor Intrusion in Washington State:  Investigation and Remedial Action, 
Washington State Department of Ecology, Toxics Cleanup Program, Review Draft, Publication no. 09-09-047.  October. 
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Although the petroleum-related chemicals detected in site groundwater did not exceed the 
groundwater screening levels presented in Ecology’s Draft VI Guidance, additional SVI 
evaluation was performed by inputting site-specific physical and chemical data into the JEM to 
model indoor air concentrations.  The modeling activities are discussed below. 
 

Indoor Air Modeling 
 
WAC 173-340-740(3)(c)(iv)(B) presents methods for evaluating soil cleanup levels that are 
protective of indoor and ambient air.  One of the methods presented is the use of modeling 
approved by Ecology to demonstrate the air cleanup standards established under WAC 173-340-
750 will not be exceeded.  The JEM was used as a site-specific model to further evaluate the SVI 
pathway at the Laurel Station facility as it is referenced frequently in Ecology’s Draft VI 
Guidance and discussed in detail in Appendix D of Ecology’s Draft VI Guidance. 
 

Model Inputs 
 
Appendix D of Ecology’s Draft VI Guidance (page Appendix-24) states that “When using 
screening models like the JEM, Ecology does not recommend that users attempt to model existing 
site conditions exactly.  Rather, the model should be used conservatively and inputs should be 
selected so as to predict upper-bound indoor concentrations”.  Based on the Ecology 
recommendation, URS used a worst-case scenario as input to the JEM.  This scenario assumed that 
the maximum concentrations of chemicals detected in site groundwater that meet Ecology’s 
definition of sufficiently volatile and toxic were present directly beneath the Laurel Station office 
building (at 5 feet bgs with 5 feet of sand between the building foundation and the water table) and 
that vapors were migrating into a small 10 foot by 10 foot office space within the building, rather 
than the whole building itself.  The following chemicals were modeled:  benzene, ethylbenzene, m-
xylene, o-xylene, and naphthalene.  Toluene was not modeled as it was not detected. 
 
Indoor air concentrations for GRO and DRO were not modeled, because modeling of the 
petroleum compounds requires a more complex approach.  The petroleum compounds are 
mixtures of compounds of various carbon chain lengths and aliphatic and aromatic 
composition.  The fractions that comprise the petroleum compounds have varying chemical 
properties and toxicity.  GRO and DRO are typically broken down into smaller fractions to 
evaluate risk from exposure.  In order to run GRO and DRO in the JEM, chemical properties are 
required for each of the smaller fractions.  However, this information is not readily available for 
the individual fractions.  Furthermore, Ecology does not provide Method B air cleanup levels for 
GRO or DRO.  Therefore, even if indoor air concentrations were modeled for the petroleum 
fractions, there is no readily available standard to compare the results to.  Although surrogate 
chemicals can be used to evaluate the individual petroleum fractions in the JEM, the approach is 
less straight forward than for the other petroleum-related chemicals. Therefore, the indoor air 
modeling was not completed for GRO and DRO at this time.  Additional information associated 
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with the assessment of GRO and DRO in regard to SVI is included in the Other Considerations 
section of this memo.   
 
The groundwater concentrations of chemicals used in the JEM are presented in Tables 1 and 2.  
Attachment 1 includes the site-specific data input to the JEM. 
 

Model Results 
 
Presented below are the results of the modeling, including the chemicals that were modeled, the 
maximum groundwater concentration used in the model and monitoring well in which the 
concentration was measured, the Method B groundwater screening levels protective of indoor air, 
the modeled indoor air concentration, and the MTCA Method B indoor air cleanup levels.   
 

Chemical 

Max 
Groundwater 
Concentration 

(µg/L) [Well ID] 

Method B 
Groundwater 

Screening 
Level 

Protective of 
Indoor Air 

(µg/L) 

Modeled Indoor 
Air 

Concentration 
(µg/m3) 

MTCA Method 
B Indoor Air 

Cleanup Level 
(µg/m3) 

Gasoline-range 
organics 

1,500 [MW-4] Not 
established 

Not modeled Not established 

Diesel-range 
organics 

9,500 [MW-1] Not 
established 

Not modeled Not established 

Benzene 1.6 [MW-4] 2.4 3.28E-02 0.32 
Ethylbenzene 2.0 [MW-1] 2,800 4.15E-02 460 
m,p-xylene 1.6 [MW-4] 310 2.87E-02 46 
o-xylene 0.28 [MW-2] 440 4.34E-03 46 
Naphthalene 30 [MW-1] 170 2.73E-02 1.4 
 
The modeled indoor air concentrations are between one and four orders of magnitude lower than 
the MTCA Method B indoor air cleanup levels.  These results indicate that the maximum 
concentrations of chemicals detected in site groundwater that are defined by Ecology as 
sufficiently volatile and toxic would not present a vapor intrusion concern at the Laurel Station 
site.   
 

Other Considerations 
 
As described above, a hypothetical worst-case scenario was used as input to the JEM, and the 
results indicate that vapor intrusion is not a health concern at the site.  However, the scenario used 
in the modeling does not currently exist.  The Laurel Station office building is not currently 
situated over impacted soil or groundwater, and based on water level measurements collected from 
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the site well network, the shallow perched groundwater may not extend to beneath the building as 
monitoring wells MW-3 and MW-8 have been dry since installation.  Additionally, approximately 
25 feet of glacial drift (silty clay/clayey silt) is present beneath the building, which would limit the 
movement of vapor into the building.  These conditions indicate that intrusion of vapors into the 
current building exceeding acceptable risk levels is even less likely than the conditions modeled in 
this scenario. 
 
As discussed above, indoor air concentrations for GRO and DRO were not modeled, because 
modeling of the petroleum compounds requires a more complex approach.  However, vapor 
intrusion concerns from GRO and DRO at this site are unlikely to be significant.  The literature 
on petroleum vapor intrusion (McHugh et al. 20102 [abstract and pp 727 and 740] and USEPA 
20113 [Section 5]) indicates that biodegradation in the vadose zone reduces soil gas 
concentrations to below a level of concern unless the following conditions are present at the site: 
 

 LNAPL present at a depth of less than 10 meters (approximately 30 feet) bgs beneath a 
building and/or; 
 

 Dissolved phase concentrations in shallow groundwater less than 3 meters bgs  
(approximately 10 feet bgs) of petroleum are greater than 10,000 μg/L or benzene are 
greater than 1,000 μg/L. 
 

Concentrations lower than that, with no LNAPL, and deeper groundwater, such as the conditions 
at the Laurel Station site, were associated with sites that had no vapor intrusion issue (McHugh 
et al. 20102 [abstract and pp 727 and 740]). In addition, research has shown that when sufficient 
oxygen is present in the vadose zone, significant biodegradation of petroleum VOCs occurs, such 
that petroleum VOCs are only an issue for vapor intrusion under conditions of very high 
concentrations and/or very shallow groundwater (McHugh et al. 20102 [abstract and pp 727, 733, 
736, 740, and 743] and USEPA 20113 [Section 4 and Section 6]). Based on natural attenuation 
parameters collected in groundwater samples at the site and vadose zone oxygen levels measured 
during the December 2011 bioventing pilot test, subsurface conditions appear to be conducive to 
biodegradation of petroleum hydrocarbons at the site.  McHugh et al.(20102) indicates that 
vadose zone oxygen levels greater than 4%  support constant biodegradation rates.  The vadose 
zone oxygen levels measured at the site were above 10% and, for 3 of the 7 samples, oxygen 
levels were at atmospheric levels, indicating that an aerobic environment exists, supporting 
biodegradation of petroleum and limiting the migration of vapors.  Furthermore, while GRO and 
DRO were not modeled for vapor intrusion, the individual petroleum constituents were.  The 
modeling results indicated that concentrations of the BTEX compounds, which represent the 
more toxic aromatic portion of GRO, are not present in concentrations that represent a vapor 
intrusion concern.  Therefore, it is unlikely that the remaining aliphatic portion of GRO would be 

                                                      
2 McHugh T., R. Davis, G. Devaull, H. Hopkins, J. Menatti, and T. Peargin. 2010. “Evaluation of Vapor Attenuation at Petroleum Hydrocarbon 
Sites: Considerations for Site Screening and Investigation.” Soil and Sediment Contamination 19(6):725-745. 
3 U.S. Environmental Protection Agency (USEPA). 2011a. Draft Petroleum Vapor Intrusion Information Paper. Memorandum from Carolyn 
Hoskinson, Director, Office of Underground Storage Tanks. July 8, 2011. 
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a vapor intrusion concern at the site.  DRO is much less volatile than GRO and is, therefore, 
generally less of a concern for vapor intrusion than GRO.  In summary, the available site data 
and subsurface characteristics indicate that petroleum vapor intrusion is unlikely to be a concern 
at this site and modeling of GRO and DRO for the vapor intrusion pathway is not warranted for 
the following reasons: 
 

 No LNAPL is present at the site; 
 

 Dissolved phase concentrations of GRO and DRO are at depths greater than 10 feet bgs; 
 

 Vadose zone oxygen levels measured at the site are indicative of an aerobic environment 
and biodegradation of petroleum is occurring in the subsurface, limiting the potential for 
migration of vapors; 
 

 Modeling results for individual petroleum constituents (including BTEX, the more toxic 
aromatic portion of GRO) are not present in concentrations that represent a vapor 
intrusion concern.   

 
Conclusions 

 
This SVI evaluation was conducted to determine whether the existing site data and conditions are 
indicative of a potential vapor intrusion concern.  The JEM model was approved as a site-specific 
modeling method, as per WAC 173-340-740(3)(c)(iv)(B)(III) and (IV).  Existing site groundwater 
data was initially compared to the Method B groundwater screening levels presented in Table B-1 
of Ecology’s Draft VI Guidance.   Next, indoor air concentrations were modeled from maximum 
groundwater concentrations by inputting site-specific physical and chemical data into the JEM.  
Key findings of the SVI evaluation are presented below: 
 

 The concentrations of chemicals detected in site groundwater that are defined by Ecology 
as sufficiently volatile and toxic to pose a potential threat to indoor air quality via the vapor 
intrusion pathway are below the Method B groundwater screening levels provided in 
Ecology’s Draft VI Guidance. 
 

 Modeled indoor air concentrations using a hypothetical, worst-case scenario as input to the 
JEM were between one and four orders of magnitude below the MTCA Method B Indoor 
Air Cleanup Levels. 
 

 Although not modeled, concentrations of GRO and DRO in groundwater are unlikely to 
represent a vapor intrusion concern. 
 

 The Laurel Station office building is not currently situated over impacted soil or 
groundwater, and based on water level measurements collected from the site well network, 
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the shallow perched groundwater may not extend to beneath the building as monitoring 
wells MW-3 and MW-8 have been dry since installation.  Additionally, approximately 25 
feet of glacial drift (silty clay/clayey silt) is present beneath the building, which would limit 
the movement of vapor into the building. 
 

 Natural attenuation parameters and vadose zone oxygen levels obtained at the site indicate 
that subsurface conditions are conducive to biodegradation of petroleum hydrocarbons. 

 
Based on the findings of the SVI evaluation, soil vapor intrusion does not appear to be a concern at 
the Laurel Station site based on the existing site data and conditions.  Therefore, the site-specific 
MTCA Method B TPH soil cleanup level calculated using Ecology’s MTCATPH 11.1 Workbook 
Tool does not require downward adjustment to be protective of the soil to vapor pathway. 
 

◊ ◊ ◊ 
 
Please contact Karen Mixon (206.438.2234) or Laura Scheffler (206.369.3369) if questions 
regarding the content of this memorandum.   
 
 
 
Attachments: 
  
Table 1 – Summary of Shallow Perched Groundwater Analytical Results – TPH and BTEX 
Table 2 – Summary of Shallow Perched Groundwater Analytical Results – PAHs 

 
Figure 1 – Soil Boring/Monitoring Well Locations (Study Unit 1) 

 
Attachment 1 – JEM Input Data 
Attachment 2 – “Evaluation of Vapor Attenuation at Petroleum Hydrocarbon Sites: 
Considerations for Site Screening and Investigation.”  By McHugh T., R. et. al., 2010 and “Draft 
Petroleum Vapor Intrusion Information Paper” by USEPA, 2011 
 



Table 1
Summary of Shallow Perched Groundwater Analytical Results - TPH and BTEX
Laurel Station
Bellingham, Washington

Location Sample TPH - gasoline range TPH - diesel range TPH - lube oil benzene toluene ethylbenzene m,p-xylene o-xylene
ID Date mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L

NE NE NE 2.4 15,000 2,800 310 440

MW-1 2/23/2011 0.98 6.6 5.9 0.25 U 0.25 U 2 0.5 U 0.25 U
6/28/2011 1 2.6 1.9 0.25 U 0.25 U 1.7 0.5 U 0.25 U
9/27/2011 NS NS NS NS NS NS NS NS
12/2/2011 0.28 9.5 6.8 0.25 U 0.25 U 0.3 UJ 0.5 U 0.25 U
3/7/2012 0.29 1.9 1.9 0.57 0.25 U 0.68 0.5 U 0.25 U

MW-2 2/23/2011 0.51 0.56 0.58 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
6/27/2011 0.82 5.7 J 5.4 J 0.25 U 0.25 U 1.2 0.5 U 0.25 U

DUP 0.79 3.5 J 3.2 J 0.25 U 0.25 U 1.2 0.5 U 0.25 U
9/27/2011 NS NS NS NS NS NS NS NS
12/2/2011 0.57 1.8 1.4 0.58 0.25 U 0.61 UJ 0.5 U 0.28
3/8/2012 0.1 U 0.1 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

MW-3 2/23/2011 NS NS NS NS NS NS NS NS
6/27/2011 NS NS NS NS NS NS NS NS
9/27/2011 NS NS NS NS NS NS NS NS

11/30/2011 NS NS NS NS NS NS NS NS
3/7/2012 NS NS NS NS NS NS NS NS

MW-4 2/23/2011 0.63 0.14 0.2 U 1.6 0.25 U 0.25 U 0.5 U 0.25 U
6/28/2011 0.49 3.1 3.9 0.25 U 0.25 U 0.72 0.5 U 0.25 U
9/27/2011 NS NS NS NS NS NS NS NS

11/30/2011 1.5 0.59 J 1 J 0.25 0.25 U 0.85 1.6 0.25 U
3/7/2012 0.57 0.2 0.46 0.41 0.25 U 0.25 U 0.5 U 0.25 U

MW-5 2/24/2011 0.24 J 0.6 J 1.8 J 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
6/27/2011 NS NS NS NS NS NS NS NS
9/27/2011 NS NS NS NS NS NS NS NS

11/30/2011 NS NS NS NS NS NS NS NS
3/7/2012 0.1 U 2.2 7.8 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

MW-6 2/24/2011 0.1 UJ 0.1 U 0.29 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
DUP 0.1 UJ 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

6/28/2011 0.1 U 0.47 3.8 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
9/27/2011 0.1 U 0.42 U 0.83 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
12/1/2011 0.12 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
3/8/2012 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

MW-7 2/24/2011 0.74 J 1.3 1.5 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
6/28/2011 0.58 1.4 1.4 0.25 U 0.25 U 0.88 0.5 U 0.25 U
9/27/2011 0.1 U 0.4 U 0.8 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

11/30/2011 0.69 0.45 0.54 0.25 U 0.25 U 0.64 UJ 0.5 U 0.25 U
3/7/2012 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

Method B Screening Level 1
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Table 1
Summary of Shallow Perched Groundwater Analytical Results - TPH and BTEX
Laurel Station
Bellingham, Washington

Location Sample TPH - gasoline range TPH - diesel range TPH - lube oil benzene toluene ethylbenzene m,p-xylene o-xylene
ID Date mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L

NE NE NE 2.4 15,000 2,800 310 440Method B Screening Level 1

MW-8 2/23/2011 NS NS NS NS NS NS NS NS
6/27/2011 NS NS NS NS NS NS NS NS
9/27/2011 NS NS NS NS NS NS NS NS

11/30/2011 NS NS NS NS NS NS NS NS
3/7/2012 NS NS NS NS NS NS NS NS

MW-9 6/27/2011 NS NS NS NS NS NS NS NS
9/27/2011 NS NS NS NS NS NS NS NS

11/30/2011 NS NS NS NS NS NS NS NS
3/8/2012 0.32 0.51 0.36 0.25 U 0.25 U 0.29 0.5 U 0.25 U

MW-10 6/27/2011 NS NS NS NS NS NS NS NS
9/27/2011 NS NS NS NS NS NS NS NS
12/1/2011 0.19 NA NA 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
3/7/2012 NS NS NS NS NS NS NS NS

MW-11 6/27/2011 NS NS NS NS NS NS NS NS
9/27/2011 NS NS NS NS NS NS NS NS

11/30/2011 0.1 U NA NA 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
3/7/2012 0.1 U 0.1 U 0.29 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

MW-12 6/27/2011 NS NS NS NS NS NS NS NS
9/27/2011 NS NS NS NS NS NS NS NS

11/30/2011 NS NS NS NS NS NS NS NS
3/7/2012 NS NS NS NS NS NS NS NS

MW-13 6/27/2011 NS NS NS NS NS NS NS NS
9/27/2011 NS NS NS NS NS NS NS NS

11/30/2011 NS NS NS NS NS NS NS NS
3/7/2012 NS NS NS NS NS NS NS NS

MW-14 6/27/2011 NS NS NS NS NS NS NS NS
9/27/2011 NS NS NS NS NS NS NS NS

11/30/2011 NS NS NS NS NS NS NS NS
3/7/2012 NS NS NS NS NS NS NS NS

SW-1 8/26/2010 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
12/1/2010 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
2/24/2011 0.1 UJ 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
6/28/2011 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
9/27/2011 0.1 U 0.14 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

11/30/2011 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
3/8/2012 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
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Table 1
Summary of Shallow Perched Groundwater Analytical Results - TPH and BTEX
Laurel Station
Bellingham, Washington

Location Sample TPH - gasoline range TPH - diesel range TPH - lube oil benzene toluene ethylbenzene m,p-xylene o-xylene
ID Date mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L

NE NE NE 2.4 15,000 2,800 310 440Method B Screening Level 1

SW-2 12/1/2010 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
DUP 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

8/26/2010 0.29 0.51 3.4 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
DUP 0.34 0.43 2.5 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

2/24/2011 0.1 UJ 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
6/28/2011 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
9/27/2011 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

11/30/2011 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
3/8/2012 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

SW-3 2/23/2011 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
6/28/2011 0.1 U 0.1 U 0.21 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
9/27/2011 NS NS NS NS NS NS NS NS

11/30/2011 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
3/7/2012 0.56 0.1 U 0.2 U 0.39 0.25 U 0.27 0.5 U 0.25 U

SW-4 8/26/2010 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
12/1/2010 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
2/23/2011 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
6/27/2011 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
9/27/2011 0.1 U 0.37 U 0.74 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

11/30/2011 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U
3/8/2012 0.1 U 0.1 U 0.2 U 0.25 U 0.25 U 0.25 U 0.5 U 0.25 U

Notes:

Bolded values indicate the chemical was detected above the laboratory reporting limit

Bolded and highlighted values exceed the Method B Groundwater Screening Level.

Bolded and highlighted values used as inputs to Johnson and Ettinger Model.

TPH - total petroleum hydrocarbons

mg/L - milligram per liter

NA - not analyzed; not enough water volume in well to fill sample containers for this analysis

NC - not calculated

NS - not sampled (well was dry)

ug/L - microgram per liter

J - estimated value

U - undetected

Monitoring well SW-5 has been dry since 1992.

1 Guidance for Evaluating Soil Vapor Intrusion in Washington State:  Investigation and Remedial Action, Table B-1, Washington State Department of Ecology, Toxics Cleanup Program, Review Draft, Publication no. 09-09-047.  
October.
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Table 2
Summary of Shallow Perched Groundwater Analytical Results - PAHs
Laurel Station
Bellingham, Washington

Location ID
Sample Date 2/23/2011 6/28/2011 9/27/2011 12/2/2011 3/7/2012 2/23/2011 6/27/2011 6/27/2011 (D) 9/27/2011 12/2/2011 12/2/2011 (D) 3/8/2012 2/23/2011 6/28/2011 9/27/2011 11/30/2011 3/7/2012
PAHs (ug/L)
1-methylnaphthalene NE 75 3.3 NS NA* 0.61 4.2 4.8 4.7 NS 0.92 J 0.98 0.18 NS NS NS NS NS
2-methylnaphthalene NE 74 1.4 NS NA* 0.35 2.5 2.8 2.4 NS 0.44 J 0.46 0.054 NS NS NS NS NS
acenaphthene NE 0.2 UJ 0.19 NS NA* 0.010 U 0.05 UJ 1.4 J 0.89 J NS 0.052 0.046 0.026 NS NS NS NS NS
acenaphthylene NE 1.6 0.018 UJ NS NA* 0.010 U 0.1 0.01 U 0.01 U NS 0.073 J 0.043 0.011 U NS NS NS NS NS
anthracene NE 0.2 U 0.01 U NS NA* 0.026 M 0.05 U 0.01 U 0.01 U NS 0.03 U 0.011 U 0.011 U NS NS NS NS NS
benzo(a)anthracene NE 0.2 U 0.03 NS NA* 0.024 0.05 U 0.063 0.014 NS 0.075 0.036 0.011 U NS NS NS NS NS
benzo(a)pyrene NE 0.41 0.02 NS NA* 0.017 0.082 0.066 0.013 NS 0.03 UJ 0.013 J 0.011 U NS NS NS NS NS
benzo(g,h,i)perylene NE 0.46 0.019 NS NA* 0.022 0.099 0.06 0.015 NS 0.044 0.016 0.011 U NS NS NS NS NS
chrysene NE 4 J 0.29 NS NA* 0.19 0.63 J 0.39 J 0.12 J NS 0.31 J 0.15 J 0.038 NS NS NS NS NS
dibenz(a,h)anthracene NE 0.2 U 0.01 U NS NA* 0.010 U 0.062 0.01 U 0.01 U NS 0.03 U 0.011 U 0.011 U NS NS NS NS NS
dibenzofuran NE 3.5 0.11 NS NA* 0.055 0.29 0.55 0.59 NS 0.089 0.077 0.026 NS NS NS NS NS
fluoranthene NE 1.9 0.057 NS NA* 0.039 0.15 0.16 J 0.068 J NS 0.054 0.026 0.011 U NS NS NS NS NS
fluorene NE 15 0.3 NS NA* 0.24 0.81 1.4 1.5 NS 0.55 J 0.41 J 0.09 NS NS NS NS NS
indeno[1,2,3-cd]pyrene NE 0.2 U 0.01 U NS NA* 0.010 U 0.05 U 0.01 U 0.01 U NS 0.03 U 0.011 U 0.011 U NS NS NS NS NS
naphthalene 170 30 4.9 NS NA* 0.36 0.98 0.72 0.64 NS 0.21 0.24 0.035 NS NS NS NS NS
phenanthrene NE 15 0.14 NS NA* 0.2 0.39 0.86 J 0.41 J NS 0.42 J 0.21 J 0.026 NS NS NS NS NS
pyrene NE 2.6 0.14 NS NA* 0.081 0.34 0.19 J 0.089 J NS 0.22 J 0.099 0.02 NS NS NS NS NS
total benzofluoranthenes NE 0.7 0.062 NS NA* 0.045 0.16 0.16 0.029 NS 0.06 UJ 0.026 J 0.023 U NS NS NS NS NS
TTEC cPAH NE 0.52 0.032 NC NC 0.026 0.111 0.092 0.019 NC 0.0466 0.0207 0.00038 NC NC NC NC NC

Notes:

Bolded values indicate the chemical was detected above the laboratory reporting limit

Bolded and highlighted values exceed the Method B Groundwater Screening Level.

Bolded and highlighted value used as input to Johnson and Ettinger Model.

PAHs - polycyclic aromatic hydrocarbons

cPAHs - carcinogenic PAHs

ug/L - micrograms per liter

(D) - duplicate sample

NA - not analyzed; not enough water volume in well to fill sample containers for this analysis

NC - not calculated

NE - not established

NS - not sampled (well was dry)

* - PAH analysis not performed due to insufficient water volume in well

U - undetected

J - estimated value

J+ - estimated value with potential high bias
1 Guidance for Evaluating Soil Vapor Intrusion in Washington State:  Investigation and Remedial Action, Table B-1, Washington State Department of Ecology, Toxics Cleanup Program, Review Draft, Publication no. 09-09-047.  October.

Monitoring well SW-5 has been dry since 1992.

Method B Screening 

Level 1
MW-1 MW-2 MW-3

1 of 5



Table 2
Summary of Shallow Perched Groundwater Analytical Results - PAHs
Laurel Station
Bellingham, Washington

Location ID
Sample Date
PAHs (ug/L)
1-methylnaphthalene NE
2-methylnaphthalene NE
acenaphthene NE
acenaphthylene NE
anthracene NE
benzo(a)anthracene NE
benzo(a)pyrene NE
benzo(g,h,i)perylene NE
chrysene NE
dibenz(a,h)anthracene NE
dibenzofuran NE
fluoranthene NE
fluorene NE
indeno[1,2,3-cd]pyrene NE
naphthalene 170
phenanthrene NE
pyrene NE
total benzofluoranthenes NE
TTEC cPAH NE

Method B Screening 

Level 1 2/23/2011 6/28/2011 9/27/2011 11/30/2011 3/7/2012 2/24/2011 6/28/2011 9/27/2011 3/7/2012 2/24/2011 2/24/2011 (D) 6/28/2011 9/27/2011 12/1/2011 3/8/2012 3/8/12 (D) 2/24/2011 6/28/2011 9/27/2011 11/30/2011 3/7/2012

8.8 NA* NS 0.059 0.56 1.7 NS NS 0.012 U 0.019 0.047 0.031 NA* 0.01 U 0.011 U 0.010 U 22 1.6 NA* 1.9 0.010 U
7.9 NA* NS 0.12 0.07 1.3 NS NS 0.012 U 0.026 0.059 0.041 NA* 0.01 U 0.011 U 0.010 U 26 0.75 NA* 0.12 0.010 U

0.18 NA* NS 0.012 U 0.07 0.064 NS NS 0.012 U 0.086 J 0.082 J 0.062 NA* 0.01 U 0.011 U 0.010 U 0.39 J 0.25 NA* 0.065 0.010 U
0.01 U NA* NS 0.012 U 0.010 U 0.01 U NS NS 0.012 U 0.01 U 0.01 U 0.01 U NA* 0.01 U 0.011 U 0.010 U 0.15 UJ 0.033 UJ NA* 0.015 J 0.010 U
0.01 U NA* NS 0.012 U 0.010 U 0.01 U NS NS 0.012 U 0.52 0.42 J 0.46 NA* 0.061 0.023 0.037 0.01 U 0.01 U NA* 0.01 U 0.010 U
0.01 U NA* NS 0.014 0.010 U 0.01 U NS NS 0.012 U 1.4 J 0.72 J 1.2 NA* 0.3 0.064 0.12 0.01 U 0.01 U NA* 0.01 U 0.010 U
0.012 NA* NS 0.012 UJ 0.010 U 0.01 U NS NS 0.012 U 0.71 J 0.44 J 0.75 NA* 0.25 J 0.051 0.096 0.01 U 0.01 U NA* 0.01 UJ 0.010 U
0.01 U NA* NS 0.018 0.010 U 0.01 U NS NS 0.012 U 0.27 J 0.15 J 0.29 NA* 0.084 0.02 0.031 0.01 U 0.01 U NA* 0.01 U 0.010 U
0.034 NA* NS 0.012 U 0.018 0.01 UJ NS NS 0.012 U 0.96 J 0.58 J 1.1 NA* 0.26 0.063 0.12 0.077 J 0.01 U NA* 0.018 0.010 U
0.01 U NA* NS 0.012 U 0.010 U 0.01 U NS NS 0.012 U 0.17 J 0.086 J 0.085 NA* 0.044 0.011 U 0.014 0.01 U 0.01 U NA* 0.01 U 0.010 U
0.21 NA* NS 0.012 U 0.043 0.087 NS NS 0.012 U 0.05 0.052 0.068 NA* 0.01 U 0.011 U 0.010 U 0.66 0.096 NA* 0.054 0.010 U

0.017 NA* NS 0.012 U 0.010 U 0.01 U NS NS 0.012 U 3.2 J 1.6 J 1.9 NA* 0.42 0.1 0.18 0.048 0.01 U NA* 0.01 U 0.010 U
0.84 NA* NS 0.012 U 0.2 0.3 J NS NS 0.012 U 0.13 J 0.12 J 0.11 NA* 0.013 0.011 U 0.010 U 1.9 J 0.28 NA* 0.23 0.010 U

0.01 U NA* NS 0.012 U 0.010 U 0.01 U NS NS 0.012 U 0.29 J 0.15 J 0.24 NA* 0.084 0.022 0.037 0.01 U 0.01 U NA* 0.01 U 0.010 U
5.3 NA* NS 0.054 0.17 0.22 NS NS 0.012 U 0.044 0.055 0.048 NA* 0.01 U 0.011 U 0.010 U 11 0.75 NA* 0.97 0.010 U

0.39 NA* NS 0.057 0.026 0.17 NS NS 0.012 U 1.3 0.95 J 1 NA* 0.11 0.048 0.068 1.6 0.11 NA* 0.031 0.010 U
0.035 NA* NS 0.048 0.02 0.01 U NS NS 0.012 U 2.1 J 1 J 1.7 NA* 0.42 0.097 0.18 0.071 0.012 NA* 0.016 0.010 U
0.01 U NA* NS 0.024 UJ 0.02 U 0.01 U NS NS 0.024 U 1.2 J 0.74 J 1.4 NA* 0.35 J 0.085 0.16 0.016 0.02 U NA* 0.021 UJ 0.020 U
0.012 NC NC 0.0158 0.00018 NC NC NC NC 1.026 0.615 1.054 NC 0.330 0.06873 0.130 0.002 0 NC 0.010 NC

Notes:

Bolded values indicate the chemical was detected above the laboratory reporting limit

Bolded and highlighted values exceed the Method B Groundwater Screening Level.

Bolded and highlighted value used as input to Johnson and Ettinger Model.

PAHs - polycyclic aromatic hydrocarbons

cPAHs - carcinogenic PAHs

ug/L - micrograms per liter

(D) - duplicate sample

NA - not analyzed; not enough water volume in well to fill sample containers for this analysis

NC - not calculated

NE - not established

NS - not sampled (well was dry)

* - PAH analysis not performed due to insufficient water volume in well

U - undetected

J - estimated value

J+ - estimated value with potential high bias
1 Guidance for Evaluating Soil Vapor Intrusion in Washington State:  Investigation and Remedial Action, Table B-1, Washington State Department of Ecology, Toxics Cleanup Program, Review Draft, Publication no. 09-09-047.  October.

Monitoring well SW-5 has been dry since 1992.
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Table 2
Summary of Shallow Perched Groundwater Analytical Results - PAHs
Laurel Station
Bellingham, Washington

Location ID
Sample Date
PAHs (ug/L)
1-methylnaphthalene NE
2-methylnaphthalene NE
acenaphthene NE
acenaphthylene NE
anthracene NE
benzo(a)anthracene NE
benzo(a)pyrene NE
benzo(g,h,i)perylene NE
chrysene NE
dibenz(a,h)anthracene NE
dibenzofuran NE
fluoranthene NE
fluorene NE
indeno[1,2,3-cd]pyrene NE
naphthalene 170
phenanthrene NE
pyrene NE
total benzofluoranthenes NE
TTEC cPAH NE

Method B Screening 

Level 1 2/24/2011 6/27/2011 9/27/2011 11/30/2011 3/7/2012 6/27/2011 9/27/2011 11/30/2011 3/8/2012 6/27/2011 9/27/2011 12/1/2011 3/7/2012 6/27/2011 9/27/2011 11/30/2011 3/7/2012 6/27/2011 9/27/2011 11/30/2011 3/7/2012

NS NS NS NS NS NS NS NS 0.53 NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS
NS NS NS NS NS NS NS NS 0.12 NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS
NS NS NS NS NS NS NS NS 0.056 NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS
NS NS NS NS NS NS NS NS 0.011 U NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS
NS NS NS NS NS NS NS NS 0.011 U NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS
NS NS NS NS NS NS NS NS 0.011 U NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS
NS NS NS NS NS NS NS NS 0.011 U NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS
NS NS NS NS NS NS NS NS 0.011 U NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS
NS NS NS NS NS NS NS NS 0.092 NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS
NS NS NS NS NS NS NS NS 0.011 U NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS
NS NS NS NS NS NS NS NS 0.047 NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS
NS NS NS NS NS NS NS NS 0.02 NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS
NS NS NS NS NS NS NS NS 0.21 NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS
NS NS NS NS NS NS NS NS 0.011 U NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS
NS NS NS NS NS NS NS NS 0.15 NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS
NS NS NS NS NS NS NS NS 0.06 NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS
NS NS NS NS NS NS NS NS 0.066 NS NS NA* NS NS NS NA* 0.011 U NS NS NS NS
NS NS NS NS NS NS NS NS 0.022 U NS NS NA* NS NS NS NA* 0.022 U NS NS NS NS
NC NC NC NC NC NC NC NC 0.001 NC NC NC NC NC NC NC NC NC NC NC NC

Notes:

Bolded values indicate the chemical was detected above the laboratory reporting limit

Bolded and highlighted values exceed the Method B Groundwater Screening Level.

Bolded and highlighted value used as input to Johnson and Ettinger Model.

PAHs - polycyclic aromatic hydrocarbons

cPAHs - carcinogenic PAHs

ug/L - micrograms per liter

(D) - duplicate sample

NA - not analyzed; not enough water volume in well to fill sample containers for this analysis

NC - not calculated

NE - not established

NS - not sampled (well was dry)

* - PAH analysis not performed due to insufficient water volume in well

U - undetected

J - estimated value

J+ - estimated value with potential high bias

1 Guidance for Evaluating Soil Vapor Intrusion in Washington State:  Investigation and Remedial Action, Table B-1, Washington State Department of Ecology, Toxics Cleanup Program, Review Draft, Publication no. 09-09-047.  October.

Monitoring well SW-5 has been dry since 1992.
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Table 2
Summary of Shallow Perched Groundwater Analytical Results - PAHs
Laurel Station
Bellingham, Washington

Location ID
Sample Date
PAHs (ug/L)
1-methylnaphthalene NE
2-methylnaphthalene NE
acenaphthene NE
acenaphthylene NE
anthracene NE
benzo(a)anthracene NE
benzo(a)pyrene NE
benzo(g,h,i)perylene NE
chrysene NE
dibenz(a,h)anthracene NE
dibenzofuran NE
fluoranthene NE
fluorene NE
indeno[1,2,3-cd]pyrene NE
naphthalene 170
phenanthrene NE
pyrene NE
total benzofluoranthenes NE
TTEC cPAH NE

Method B Screening 

Level 1 6/27/2011 9/27/2011 11/30/2011 3/7/2012 6/27/2011 9/27/2011 11/30/2011 3/7/2012 12/1/2010 2/24/2011 8/26/2010 6/28/2011 9/27/2011 11/30/2011 3/8/2012

NS NS NS NS NS NS NS NS 0.019 0.03 0.29 0.01 U 0.013 0.015 0.28
NS NS NS NS NS NS NS NS 0.021 J+ 0.031 0.22 0.01 U 0.01 0.027 0.33
NS NS NS NS NS NS NS NS 0.01 U 0.01 UJ 0.026 0.01 U 0.01 U 0.01 U 0.010 U
NS NS NS NS NS NS NS NS 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.010 U
NS NS NS NS NS NS NS NS 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.010 U
NS NS NS NS NS NS NS NS 0.054 0.03 0.01 U 0.01 U 0.02 0.015 0.010 U
NS NS NS NS NS NS NS NS 0.082 0.045 0.01 U 0.014 0.03 0.019 J 0.010 U
NS NS NS NS NS NS NS NS 0.041 0.014 0.01 U 0.01 U 0.019 0.012 0.010 U
NS NS NS NS NS NS NS NS 0.072 0.025 J 0.01 U 0.01 U 0.022 0.016 0.010 U
NS NS NS NS NS NS NS NS 0.022 0.011 0.01 U 0.01 U 0.01 0.01 U 0.010 U
NS NS NS NS NS NS NS NS 0.01 U 0.01 U 0.015 0.01 U 0.01 U 0.01 U 0.010 U
NS NS NS NS NS NS NS NS 0.05 0.025 0.01 U 0.01 U 0.019 0.019 0.010 U
NS NS NS NS NS NS NS NS 0.01 U 0.01 UJ 0.05 0.01 U 0.011 0.01 U 0.010 U
NS NS NS NS NS NS NS NS 0.038 0.016 0.01 U 0.01 U 0.018 0.011 0.010 U
NS NS NS NS NS NS NS NS 0.045 J+ 0.036 0.059 0.027 0.024 0.024 0.36
NS NS NS NS NS NS NS NS 0.025 0.014 0.013 0.01 U 0.015 0.014 0.010 U
NS NS NS NS NS NS NS NS 0.056 0.021 0.01 U 0.01 U 0.021 0.018 0.010 U
NS NS NS NS NS NS NS NS 0.1 0.058 0.01 U 0.02 U 0.039 0.027 J 0.020 U
NC NC NC NC NC NC NC NC 0.104 0.057 NC 0.014 0.039 0.024 NC

Notes:

Bolded values indicate the chemical was detected above the laboratory reporting limit

Bolded and highlighted values exceed the Method B Groundwater Screening Level.

Bolded and highlighted value used as input to Johnson and Ettinger Model.

PAHs - polycyclic aromatic hydrocarbons

cPAHs - carcinogenic PAHs

ug/L - micrograms per liter

(D) - duplicate sample

NA - not analyzed; not enough water volume in well to fill sample containers for this analysis

NC - not calculated

NE - not established

NS - not sampled (well was dry)

* - PAH analysis not performed due to insufficient water volume in well

U - undetected

J - estimated value

J+ - estimated value with potential high bias

Monitoring well SW-5 has been dry since 1992.

1 Guidance for Evaluating Soil Vapor Intrusion in Washington State:  Investigation and Remedial Action, Table B-1, Washington State Department of Ecology, Toxics Cleanup Program, Review Draft, Publication no. 09-09-047.  October.
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Table 2
Summary of Shallow Perched Groundwater Analytical Results - PAHs
Laurel Station
Bellingham, Washington

Location ID
Sample Date
PAHs (ug/L)
1-methylnaphthalene NE
2-methylnaphthalene NE
acenaphthene NE
acenaphthylene NE
anthracene NE
benzo(a)anthracene NE
benzo(a)pyrene NE
benzo(g,h,i)perylene NE
chrysene NE
dibenz(a,h)anthracene NE
dibenzofuran NE
fluoranthene NE
fluorene NE
indeno[1,2,3-cd]pyrene NE
naphthalene 170
phenanthrene NE
pyrene NE
total benzofluoranthenes NE
TTEC cPAH NE

Method B Screening 

Level 1 12/1/2010 12/1/2010 (D) 2/24/2011 8/26/2010 8/26/2010 (D) 6/28/2011 9/27/2011 11/30/2011 3/8/2012 2/23/2011 6/28/2011 9/27/2011 11/30/2011 3/7/2012 12/1/2010 2/23/2011 8/26/2010 6/27/2011 9/27/2011 11/30/2011 3/8/2012

0.017 0.01 U 0.01 U 0.01 U 0.018 J 0.01 U 0.01 U 0.01 U 0.011 U 0.022 0.01 U NS 0.01 U 0.010 U 0.01 U 0.072 0.016 0.01 U NA* 0.01 U 0.01 U
0.028 J+ 0.01 U 0.01 U 0.015 0.025 J 0.01 U 0.01 U 0.019 0.011 U 0.025 0.01 U NS 0.01 U 0.010 U 0.01 U 0.074 0.028 0.01 U NA* 0.01 U 0.01 U
0.01 U 0.01 U 0.01 UJ 0.01 U 0.01 UJ 0.01 U 0.01 U 0.01 U 0.011 U 0.01 UJ 0.01 U NS 0.01 U 0.010 U 0.01 U 0.01 UJ 0.01 U 0.01 U NA* 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 UJ 0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U NS 0.01 U 0.010 U 0.01 U 0.01 U 0.01 U 0.01 U NA* 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.022 J 0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U NS 0.01 U 0.010 U 0.01 U 0.01 U 0.01 U 0.01 U NA* 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.03 J 0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U NS 0.01 U 0.010 U 0.01 U 0.01 U 0.01 U 0.01 U NA* 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.028 J 0.01 U 0.01 U 0.01 UJ 0.011 U 0.01 U 0.01 U NS 0.01 UJ 0.010 U 0.01 U 0.01 U 0.01 U 0.01 U NA* 0.01 UJ 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 UJ 0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U NS 0.01 U 0.010 U 0.01 U 0.01 U 0.01 U 0.01 U NA* 0.01 U 0.01 U
0.01 U 0.01 U 0.01 UJ 0.01 U 0.033 J 0.01 U 0.01 U 0.01 U 0.011 U 0.01 UJ 0.01 U NS 0.01 U 0.010 U 0.011 0.01 UJ 0.015 0.01 U NA* 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 UJ 0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U NS 0.01 U 0.010 U 0.01 U 0.01 U 0.01 U 0.01 U NA* 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.011 J 0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U NS 0.01 U 0.010 U 0.01 U 0.01 U 0.013 0.01 U NA* 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.072 J 0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U NS 0.01 U 0.010 U 0.01 U 0.01 U 0.027 0.01 U NA* 0.012 0.01 U
0.01 U 0.01 U 0.01 UJ 0.01 U 0.02 J 0.01 U 0.01 U 0.01 U 0.011 U 0.01 UJ 0.01 U NS 0.01 U 0.010 U 0.01 U 0.01 UJ 0.016 0.01 U NA* 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 UJ 0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U NS 0.01 U 0.010 U 0.01 U 0.01 U 0.01 U 0.01 U NA* 0.01 U 0.01 U

0.014 J+ 0.01 U 0.018 0.02 0.028 J 0.02 0.038 0.027 0.012 0.046 0.02 NS 0.012 0.012 0.01 U 0.06 0.028 0.013 NA* 0.01 0.01 U
0.017 0.01 U 0.01 U 0.014 J 0.12 J 0.01 U 0.01 U 0.01 U 0.011 U 0.015 0.01 U NS 0.01 U 0.010 U 0.01 U 0.01 U 0.055 0.01 U NA* 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.077 J 0.01 U 0.01 U 0.01 U 0.011 U 0.01 U 0.01 U NS 0.01 U 0.010 U 0.01 U 0.01 U 0.032 0.01 U NA* 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.042 J 0.02 U 0.02 U 0.02 UJ 0.021 U 0.01 U 0.02 U NS 0.021 UJ 0.02 U 0.01 U 0.01 U 0.023 0.02 U NA* 0.021 UJ 0.020 U

NC NC NC NC 0.036 NC NC NC NC NC NC NC NC NC NC NC 0.002 NC NC NC NC

Notes:

Bolded values indicate the chemical was detected above the laboratory reporting limit

Bolded and highlighted values exceed the Method B Groundwater Screening Level.

Bolded and highlighted value used as input to Johnson and Ettinger Model.

PAHs - polycyclic aromatic hydrocarbons

cPAHs - carcinogenic PAHs

ug/L - micrograms per liter

(D) - duplicate sample

NA - not analyzed; not enough water volume in well to fill sample containers for this analysis

NC - not calculated

NE - not established

NS - not sampled (well was dry)

* - PAH analysis not performed due to insufficient water volume in well

U - undetected

J - estimated value

J+ - estimated value with potential high bias
1 Guidance for Evaluating Soil Vapor Intrusion in Washington State:  Investigation and Remedial Action, Table B-1, Washington State Department of Ecology, Toxics Cleanup Program, Review Draft, Publication no. 09-09-047.  October.

Monitoring well SW-5 has been dry since 1992.
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DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater conc. below)

YES X

ENTER ENTER Infinite
Initial source

Chemical groundwater bldg.
CAS No. conc., conc.,

(numbers only, CW Cbuilding
no dashes) (g/L) Chemical (ug/m3)

71432 1.60E+00 Benzene 3.28E-02

100414 2.00E+00 Ethylbenzene 4.15E-02

108383 1.60E+00 m-Xylene 2.87E-02

95476 2.80E-01 o-Xylene 4.34E-03

91203 3.00E+01 Naphthalene 2.73E-02

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of LWT (cell G28) Soil

MORE Average below grade Thickness Thickness stratum A User-defined
 soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A

groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS soil type soil vapor
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability,

TS LF LWT hA hB hC water table, directly above soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (Enter A, B, or C) water table permeability) (cm2)

10 15 152.4 152.4 0 0 a s S

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,

b
A nA w

A b
B nB w

B b
C nC w

C

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

S 1.66 0.375 0.054 c 1.43 0.459 0.215 C 1.43 0.459 0.215

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 304.8 304.8 304.8 0.1 2 5

MORE ENTER ENTER ENTER ENTER ENTER ENTER
 Averaging Averaging Target Target hazard

time for time for Exposure Exposure risk for quotient for
carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,

ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-06 1

Used to calculate risk-based
END groundwater concentration.

GW-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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Evaluation of Vapor Attenuation at Petroleum
Hydrocarbon Sites: Considerations for Site

Screening and Investigation

THOMAS McHUGH,1 ROBIN DAVIS,2 GEORGE DEVAULL,3

HARLEY HOPKINS,4 JOHN MENATTI,2 AND TOM PEARGIN5

1GSI Environmental Inc., Houston, Texas, USA
2Utah DEQ, Petroleum Storage Tank Trust Fund, Salt Lake City, Utah, USA
3Shell Global Solutions US Inc., Houston, Texas, USA
4American Petroleum Institute, Regulatory and Scientific Affairs, Washington,
DC, USA
5Chevron Energy Technology Company, Richmond, California, USA

Vapor intrusion is associated with subsurface sources of both chlorinated VOCs and
petroleum VOCs; however, petroleum vapor intrusion has been reported to occur under
a narrower range of hydrogeologic settings. Research conducted over the last several
years including field studies, evaluation of large datasets, and modeling studies, has
provided an improved understanding of the differences in vapor intrusion associated
with chlorinated VOCs and petroleum VOCs. When oxygen is present in the vadose
zone, aerobic biodegradation typically results in rapid attenuation of petroleum VOCs
diffusing upwards from deeper sources. At many building sites, wind-driven advection
and/or building pressure fluctuations provide sufficient oxygen transport below the foun-
dation to support this aerobic biodegradation. In such cases, there is limited potential
for vapor intrusion from dissolved sources of petroleum VOCs unless preferential mi-
gration pathways are present. These findings support a framework for the evaluation
of vapor intrusion at petroleum hydrocarbon sites that involves simple screening for
preferential pathways at sites with sufficient vertical separation between the building
and a dissolved source (e.g., 3 m) or a LNAPL source (e.g., 10 m), but a more intensive
investigation at sites with petroleum sources in closer proximity to the building.

Keywords attenuation, hydrocarbons, petroleum, screening, tph, vapor intrusion

Introduction

The release of volatile organic chemicals (VOCs) into the environment can pose both short-
term safety hazards and longer-term exposure concerns. In the last 10 years, the subsurface
to indoor air vapor intrusion pathway has gained increased attention as a potential mech-
anism for long-term exposure to VOCs present in soil or groundwater at contaminated
sites. At a number of well-studied sites, the migration of VOCs from soil or groundwater
sources through the vadose zone has resulted in elevated concentrations of these chemicals

Address correspondence to Thomas E. McHugh, GSI Environmental Inc., 2211 Norfolk, Suite
1000, Houston, TX 77098-4044, USA. E-mail: temchugh@gsi-net.com
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726 T. McHugh et al.

in indoor air (Tillman and Weaver, 2005). At the majority of these sites, the confirmed
vapor intrusion impacts have been associated with chlorinated VOCs. Most petroleum
hydrocarbons degrade in the vadose zone when oxygen is present, which reduces the po-
tential for petroleum vapor intrusion relative to chlorinated compounds. However, there
is debate regarding how to account for this in regulatory guidance regarding the screen-
ing of petroleum hydrocarbon sites for potential vapor intrusion. The U.S. Environmental
Protection Agency’s (USEPA’s) draft vapor intrusion guidance states that certain conser-
vative assumptions in the guide “may not be appropriate at the majority of the 145,000
petroleum releases from USTs” (USEPA, 2002). The New Jersey Department of Envi-
ronmental Protection (NJDEP) vapor intrusion guidance (along with guidance from some
other states) and the Health Canada guidance use a bioattenuation factor of 10 for benzene,
toluene, ethylbenzene, xylene (BTEX) as a conservative estimate of the minimum effect of
biodegradation on the attenuation of low concentration petroleum vapors (NJDEP, 2006;
Golder Associates, 2007). The Health Canada guidance specifies that in order to use the
10-fold bioattenuation factor for BTEX, the depth to the vapor contamination source below
the building is greater than 3 m (10 feet) and there is no significant capping effect that would
prevent oxygen migration to below the building. NJDEP and others also use a horizontal
distance criterion of 30 ft (10 m) for petroleum hydrocarbons compared to 100 ft (30 m)
for other VOCs for the purpose of identifying buildings near subsurface VOC sources that
require evaluation of vapor intrusion. This difference in distance criteria reflects the im-
pact of biodegradation on limiting the migration of petroleum hydrocarbons in the vadose
zone.

In contrast, many regulatory guidance documents do not account for petroleum
biodegradation in vapor intrusion screening. In the USEPA guidance, subsurface screening
values for petroleum VOCs are calculated using the same attenuation factors (i.e., the ratio
of VOC concentration in indoor air to VOC concentration in subsurface soil gas) that are
used for chlorinated VOCs. As a result, these screening values do not account for the
impact of biodegradation on the fate and transport of the petroleum VOCs. The California
Department of Toxic Substances Control (DTSC) vapor intrusion guidance acknowledges
that biodegradation will often prevent vapor intrusion impacts but requires a site-specific
evaluation because “while conditions conducive to biodegradation usually exist within the
vadose zone, exceptions occur” (DTSC, 2004). The California guidance further indicates
that documentation of a “zone of biodegradation,” characterized by a rapid change in
oxygen and petroleum vapor concentrations with depth, can be used to demonstrate that
biodegradation is reducing the risk of vapor intrusion.

Based on the experience of the authors and discussions with other environmental regu-
lators (personal communication from Bill Morris, Kansas Department of Health and Envi-
ronment, and Dennis Rounds, South Dakota Office of Risk Management), the most common
cause of petroleum vapor intrusion is dissolved petroleum hydrocarbons or LNAPL in direct
contact with building structures such as sumps, basements, or elevator pits. These impacts
typically occur shortly after a large volume release of petroleum into the environment or
when a rising water table brings dissolved or LNAPL hydrocarbons into contact with the
building. Such vapor intrusion impacts are most commonly identified through complaints
of gasoline odors inside the affected buildings. Because gasoline contains a number of
constituents with very low odor thresholds, the presence or absence of a gasoline odor in
a building is considered a reasonable (although imperfect) indicator of the presence or ab-
sence of petroleum vapor intrusion from a fresh gasoline source (Wisconsin DHFS, 2003).
Recent research results provide additional evidence that biodegradation has a predictable
effect on the attenuation of petroleum hydrocarbons in the vadose zone. These results can
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Evaluation of Vapor Attenuation at Petroleum Hydrocarbon Sites 727

be used to better understand the site conditions under which petroleum hydrocarbons pose
a significant vapor intrusion threat.

The purpose of this article is to summarize research results and the experience of
vapor intrusion practitioners to: i) review the conditions present at sites where documented
petroleum vapor intrusion impacts have occurred; ii) review the effect of biodegradation on
petroleum VOC fate and transport in the vadose zone; iii) identify the site conditions where
bioattenuation of petroleum VOCs significantly reduces the potential for vapor intrusion to
occur.

Vapor Intrusion Associated Petroleum Hydrocarbons

At several well-studied sites (e.g., Endicott, NY; Redfields Site, CO; Hill AFB, UT), vapor
intrusion impacts have been statistically correlated to dissolved chlorinated VOC concen-
trations in shallow groundwater (i.e., 3 to 10 m bgs) of less than 100 ug/L and sometimes
less than 10 ug/L. These results indicate that dissolved concentrations of chlorinated VOCs
at concentrations close to the federal MCL (i.e., 5 ug/L) can cause vapor intrusion impacts
in some geologic settings. However, similar examples of vapor intrusion impacts at sites
with low concentrations of dissolved petroleum VOCs in groundwater at these depths have
not been found in the literature, suggesting that vadose zone biodegradation or other pro-
cesses may reduce the potential for vapor intrusion associated with petroleum hydrocarbon
sources.

The examples of petroleum vapor intrusion impacts documented in the published
literature are associated with sites containing either: i) measurable LNAPL in the shallow
aquifer at a depth of less than 10 m below the building; or ii) very high concentrations of
dissolved petroleum VOCs in groundwater (i.e., >10 mg/L total dissolved hydrocarbons
or >1 mg/L benzene) indicative of residual LNAPL at a depth of less than 10 m below the
building (Table 1). In some of these cases, the vapor intrusion impacts are associated only
with specific petroleum constituents (i.e., less degradable compounds) or certain transient
rainfall events (e.g., Turner et al., 2005; Sanders and Hers, 2006).

Vadose Zone Biodegradation of Petroleum VOCs

The biodegradation of petroleum hydrocarbon vapors in the vadose zone may be an impor-
tant factor to explain the absence of reported vapor intrusion impacts associated with a low
concentration dissolved hydrocarbon source. Biodegradation of petroleum hydrocarbons
in the environment is summarized in a number of review articles comprising over 100
years of published literature (Zobell, 1946; Atlas, 1981; Leahy and Colwell, 1990; Van
Hamme et al., 2003). While optimum conditions can be narrower, biodegradation has been
observed in temperatures from 0◦C to 70◦C, in salinity up to 25% NaCl, at pH from 6
to 10, and in varied redox conditions. In the absence of other limiting factors, constant
biodegradation rates (as measured by biomass growth) have been reported for aqueous
dissolved oxygen concentrations above 0.5 mg/L (Zobell, 1946) or vadose zone soil gas
oxygen concentrations above 1–4% (DeVaull, 2007).

Bacteria capable of degrading petroleum hydrocarbons are ubiquitous in the environ-
ment (USEPA, 1999). These bacteria are important in the natural attenuation of dissolved
hydrocarbons in groundwater serving to limit the migration of dissolved hydrocarbons in
groundwater to a distance of less than 100 m (320 ft) at 90% of release sites studied (Newell
and Connor, 1998). DeVaull (2007) compiled vadose zone pore water aerobic hydrocarbon
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Evaluation of Vapor Attenuation at Petroleum Hydrocarbon Sites 729

biodegradation rates reported from numerous studies. Although the reported degradation
rates varied between studies, within the gasoline range (i.e., C6 to C12 hydrocarbons), the
only clear difference by hydrocarbon class was between aromatic and aliphatic hydrocar-
bons. DeVaull (2007) reported a geometric mean degradation rate of 0.79 hr−1 for aromatic
hydrocarbons (based on 84 data sets) and 71 hr−1 for aliphatic hydrocarbons (straight chain
and branched, based on 17 data sets). These groups do not include fuel additives such as
methyl tert-butyl ether (MTBE). For both hydrocarbon classes, the geometric standard devi-
ation was approximately one order of magnitude, indicating that approximately two-thirds
of the degradation rates fall within an order of magnitude of the geometric mean. Although
the geometric degradation rate was higher for aliphatic hydrocarbons, the aerobic diffusive
reaction lengths were similar (i.e., approximately 3 to 30 cm for aromatic hydrocarbons
and approximately 4 to 40 cm for aliphatic hydrocarbons for a reasonable range of effective
diffusion coefficients; DeVaull, 2007) due to the lower water solubility of the aliphatic
hydrocarbons. The aerobic diffusive reaction length is a measure of the distance required
for biodegradation to decrease the vapor concentration by 50% under aerobic conditions
in a diffusion-dominated system. The small values for aerobic diffusive reaction length
calculated by DeVaull (2007) (i.e., 3 to 40 cm) indicate that aerobic biodegradation in the
vadose zone is rapid relative to the rate of diffusive transport.

Biodegradation of petroleum hydrocarbon vapors in vadose zone soils is also well
documented through numerous field studies. A number of researchers have measured the
vertical profile of petroleum hydrocarbons, oxygen, and carbon dioxide in soil gas at
petroleum-impacted sites. Ririe et al. (2002) measured vertical profiles for these parame-
ters at an uncovered location and an asphalt-covered location at a fuel distribution facility
in California. The shallowest sample points at both locations were characterized by high
oxygen concentrations, low carbon dioxide concentrations, and low parts per billion volume
(ppbv) petroleum VOC concentrations, while deeper sample points were characterized by
high carbon dioxide and petroleum VOC concentrations, and very low oxygen concentra-
tions (Figure 1a). This inverse correlation between oxygen concentration and petroleum
and carbon dioxide concentrations is indicative of aerobic biodegradation. Similar oxygen
and petroleum VOC vertical profiles have been observed at many other petroleum-impacted
sites, including Alameda Naval Air Station in California (Fischer et al., 1996; Figure 1b),
the Chatterton research site near Vancouver, British Colombia (Hers et al., 2000), the U.S.
Coast Guard Air Station in Traverse City, Michigan (Ostendorf and Kampbell, 1991), a
refinery site in Oklahoma (McAlary et al., 2007), and a gasoline-impacted site near Perth,
Australia (Davis et al., 2005). Fischer et al. (1996) and Hers et al. (2000) both reported that
the vertical profiles of hydrocarbons, oxygen, and carbon dioxide were similar below and
adjacent to building foundations. Fischer et al. (1996) concluded that wind-driven advection
through the soils below the study building provided oxygen to support aerobic biodegra-
dation in soils below the building foundation, and that a low diffusivity layer present at
the depth of 0.45 to 0.6 m limited the migration of VOCs from greater depths. Table 2
summarizes a number of studies that provide field evidence of vadose zone biodegradation.

Observed Differences in Hydrocarbon and Chlorinated VOC Vapor Migration
in the Vadose Zone

At least two careful field studies have found that biodegradation limited the migration of
petroleum hydrocarbon vapors through the vadose zone compared to other less biodegrad-
able VOCs. Pasteris et al. (2002) used a controlled field experiment to study the fate of
vapor-phase petroleum VOCs originating from a vadose-zone NAPL. They placed gasoline
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730 T. McHugh et al.

Figure 1. Measured concentrations in soil gas air as a function of depth at two sites with subsurface
sources of petroleum hydrocarbons. a) Coachella, CA site: benzene, CH4, CO2, and O2 in samples
collected at location with no pavement (COA-2) and location with asphalt pavement (COA-3; from
Ririe et al., 2002, used by permission); b) Alameda NAS: isopentane (isoP), CH4, CO2, and O2 in
samples collected below building and adjacent to building. Filled symbols indicate positive detections
and open symbols and arrows indicate measurements that were below the detection limit for CH4

(from Fischer et al., 1996, used by permission).

at residual NAPL concentrations inside a large field-scale lysimeter at a depth halfway
between the ground surface and the water table aquifer, and carefully monitored the migra-
tion of petroleum vapors away from this source. Pasteris et al. (2002) found that aerobic
biodegradation of the petroleum vapors was the primary mechanism that limited migration
away from the NAPL source, and that this biodegradation accounted for most of the mass
loss from the experimental system. MTBE, which was not found to biodegrade under these
controlled conditions, was the only compound detected in groundwater 1.2 m below the
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Evaluation of Vapor Attenuation at Petroleum Hydrocarbon Sites 733

NAPL source, confirming the importance of biodegradation in limiting the migration of the
other VOCs.

Ostendorf et al. (2000) found similar results at a spill site with a mixed petroleum and
trichloroethylene (TCE) LNAPL source present at the water table at Plattsburgh AFB in
upstate New York. Ostendorf et al. (2000) found that the diffusive flux of oxygen from
the ground surface was sufficient to support essentially complete biodegradation of all
petroleum VOCs evaporating from the LNAPL source. This biodegradation occurred in
close proximity to the capillary fringe and resulted in production of carbon dioxide at a
rate that stoichiometrically matched the estimated evaporation rate for the petroleum VOCs
from the LNAPL. In contrast, TCE did not biodegrade in the vadose zone, resulting in
a diffusive flux of TCE vertically through the vadose zone that matched the estimated
evaporation rate for TCE.

Evaluation of Large Datasets

The analysis of investigation data from multiple sites also shows a contrast in the potential
for vapor intrusion impacts from dissolved petroleum hydrocarbon sources compared to
chlorinated solvent sources. McHugh et al. (2004) presented a dataset of 270 paired ground-
water and indoor air VOC concentration measurements collected from 31 sites where vapor
intrusion from dissolved groundwater plumes was a concern. For chlorinated VOCs, they
observed a positive correlation between the VOC concentration measured in groundwater
and the VOC concentration measured in indoor air, suggesting that vapor intrusion may be
impacting indoor air quality at some of these sites. No such correlation was observed for
petroleum VOCs, suggesting that these dissolved petroleum sources were not impacting
indoor air quality, or that the impact was too small to be distinguished from background
sources of VOCs (see Figure 2). Golder Associates (2008) reported similar findings for a
larger data set also compiled from a large number of vapor intrusion investigation sites.
Fitzpatrick and Fitzgerald (1996) evaluated data from vapor intrusion investigations at 22
sites in Massachusetts. They observed much higher levels of subsurface to indoor air atten-
uation for benzene (average attenuation factor (AF) = 2.8E-5) compared to PCE, TCE, or
1,2-DCE (average AF = 2.8E-2, 2.0E-2, and 4.0E-2, respectively).

Modeling of Petroleum Hydrocarbon Vapor Intrusion

Several model studies of petroleum vapor intrusion that account for aerobic biodegradation
have evaluated the combined impact of oxygen demand and degradation rate on petroleum
vapor intrusion (Parker, 2003; Abreu and Johnson, 2006; DeVaull, 2007; Abreu et al.,
2009a; Abreu et al., 2009b; Davis et al., 2009). These modeling efforts have indicated
that petroleum vapors are greatly attenuated at sites where: i) sufficient oxygen transport
from the surface occurs to support aerobic biodegradation; and ii) biodegradation rate
and the vertical separation between the petroleum source and the building foundation are
large enough so that the time required for biodegradation is less than the transport time
from the source to the building. For the evaluations conducted by Abreu et al. (2009b),
petroleum vapor attenuation was not oxygen-limited for sources of less than 10,000,000
ug/m3 (10 mg/L). For these cases where attenuation was not oxygen-limited, the separation
distance between the building foundation and the dissolved petroleum source required
to ensure high petroleum VOC attenuation depended on the first-order degradation rate.
Abreu et al. (2009b) used a degradation rate of 0.79 hr−1, the geometric mean of 84 first-
order aromatic hydrocarbon biodegradation rates reported in the literature and compiled
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734 T. McHugh et al.

Figure 2. Indoor air concentration versus underlying groundwater concentration. Graphs show mea-
sured groundwater and indoor air concentrations for individual (a) petroleum hydrocarbons and
(b) chlorinated solvents at 31 corrective action sites. (adapted from McHugh et al., 2004, used by
permission).

by DeVaull (2007). They conducted a sensitivity analysis using a low-end degradation rate
equal to 10% of this value (i.e., 0.079 hr−1). When using the geometric mean biodegradation
rate (0.79 hr−1), a separation distance between the source and the building of 1 m (3 ft)
was sufficient to achieve 100x bioattenuation (i.e., an increase in attenuation relative to the
no biodegradation case; Figure 3), while a separation distance of 3 m resulted in 10,000x
bioattenuation. When using the lower degradation rate (0.079 hr−1), a separation distance of
3 m (10 ft) was required to achieve 100x bioattenuation (100x bioattenuation corresponds to
a bioattenuation AF of 0.01). For the Abreu et al. (2009b) study, the building was assumed to
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Figure 3. Effect of source depth on the soil gas concentration distribution and vapor intrusion
attenuation factors (a) for basement scenarios with a low vapor source concentration of 1 mg/L and
biodegradation rate l = 0.79 h−1

. Hydrocarbon and oxygen concentrations are normalized by source
and atmospheric concentrations, respectively (from Abreu et al., 2009b, used by permission).

be under continuous negative pressure, enhancing the transport of oxygen into the shallow
soils but also enhancing the transport of VOCs into the building. The model did not account
for wind-driven advection below the building or downward, pressure-driven flow through
the building foundation, processes that also increase transport of oxygen into the soil but
decrease transport of VOCs into the building. The modeling conducted by DeVaull (2007)
indicates a similar range of bioattenuation. Based on the range of aerobic diffusion reaction
lengths reported for benzene (2.3 to 29 cm), the bioattenuation expected occured over a
distance of 3 m ranges from 1000x to 1 × 1026x. Finally, Davis et al. (2009) evaluated
vertical profiles for oxygen and hydrocarbons in the vadose zone at several sites. They
found that elevated concentrations of both oxygen and hydrocarbons rarely co-occur and
suggested that vadose zone biodegradation could be treated as instantaneous for modeling
purposes allowing for the development of simplified transport models that incorporate
vadose zone biodegradation.

Availability of Oxygen Below Building Foundations

As indicated by the modeling studies, the availability of oxygen in the vadose zone is
an important factor for petroleum vapor intrusion. For aerobic biodegradation to limit the
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736 T. McHugh et al.

transport of petroleum hydrocarbon vapors through the vadose zone, the flux of oxygen
into the subsurface must be sufficient to meet the oxygen demand created by aerobic
biodegradation of the petroleum vapors. As a result, the effect of a building foundation on
the movement of oxygen into the vadose zone is likely to influence the potential for vapor
intrusion.

Oxygen Flux Required to Support Aerobic Biodegradation in the Vadose Zone

Approximately 3 ug of oxygen are required to support the biodegradation of 1 ug of
BTEX or other petroleum VOCs to carbon dioxide and water. Because of the high oxygen
concentration in atmospheric air (21% oxygen = 275,000,000 ug/m3), even a very low flux
of atmospheric air into the vadose zone is sufficient to satisfy the oxygen demand from a
low- to moderate-strength source of petroleum hydrocarbons in the subsurface. Based on
mass balance considerations, a petroleum source resulting in 500,000 ug/m3 of petroleum
VOCs in deep soil gas would require a downward flux of atmospheric air of less than 1%
of the upward flux of deep soil gas in order to satisfy the oxygen demand exerted by the
petroleum vapors. At an uncovered location (i.e., a location with bare soil or vegetative
ground cover), the upward flux and downward flux of bulk gas in the vadose zone should be
similar. Therefore, a surface cover would have to reduce oxygen transfer into the soil gas by
more than 99% before the oxygen flux was insufficient to satisfy the oxygen demand from
a 500,000 ug/m3 petroleum VOC source, equivalent to a dissolved hydrocarbon source of
approximately 1,800 ug/L assuming equilibrium partitioning.

Migration of Oxygen Below Building Foundations

If a building foundation serves as a barrier to oxygen entry, then anaerobic conditions could
occur in the vadose zone below the building. However, a number of mechanisms have been
identified that can transport oxygen from the atmosphere into the subsurface. When wind
impacts a building, a pressure gradient is created with higher pressure on the upwind side
and lower pressure on the downwind side of the building (Figure 4). This pressure gradient
can result in advection though the soil below the building, transporting oxygen from the
atmosphere into the shallow soil gas (Turk et al., 1990; Lundegard et al., 2008, Fischer et al.,
1996). Lundegard et al. (2008) conducted an experiment where nitrogen gas was used to

Figure 4. Effect of wind on pressure and air flow around buildings.
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Evaluation of Vapor Attenuation at Petroleum Hydrocarbon Sites 737

displace the soil gas from below a study building (underlain by fine-medium grained sand)
followed by monitoring of oxygen replenishment from the atmosphere. Replenishment of
oxygen to about 1

2 the atmospheric concentration (10%) occurred within 2 to 11 days.
Subsequently, over a 30-day monitoring period, they found that the rate of oxygen transport
below the building varied from 200 to 500 g/day. The oxygen transport rate was highest
during periods of heavy wind and lowest during periods of heavy rain (Lundegard et al.,
2008).

In addition to wind-driven oxygen transport, in buildings with continuous or transient
positive pressure conditions, air will flow from the building to the shallow soils through any
foundation cracks or other penetrations, providing an additional source of oxygen below
the foundation (McHugh et al., 2006). Many commercial buildings are maintained at a
positive pressure relative to the atmosphere by the HVAC system, and passively ventilated
buildings (e.g., typical single-family residences) typically fluctuate between positive and
negative pressure due to wind effects and other transient conditions. In addition, modern
ventilation standards applicable to both commercial and residential buildings require that
the minimum outdoor air intake rate be greater than the maximum air exhaust rate when
the ventilation system is designed to provide humidity control (ASHRAE, 2004). As a
result, the majority of residential and commercial buildings will have periods of positive
pressure that support the downward migration of air through the building foundation, except
for multi-story buildings in cold climates, where the stack effect can create consistently
negative pressures on the lower levels during the winter. In summary, a variety of physical
processes can result in a significant flux of oxygen below many building foundations.

Effect of Vadose Zone Biodegradation on Subsurface Screening
Values for Benzene

When oxygen availability does not limit aerobic biodegradation, the magnitude of bioat-
tenuation in the vadose zone will be a function of the biodegradation rate and the separation
distance between the petroleum source and the building. The magnitude of bioattenuation
required to prevent vapor intrusion depends on the source concentration and the indoor air
regulatory limit. Table 3 presents a range of potential screening values for deep soil gas (3
m below building) and groundwater based on a range of potential vadose zone bioattenu-
ation factors and an indoor air limit of 1 ug/m3 (USEPA, 2002; NJDEP, 2006). Screening
values are presented based on various combinations of conservative (i.e., upper-end atten-
uation factors (AFs)) and median values for bioattenuation and attenuation through the
building foundation (i.e., slab AFs). Median and upper-end slab AFs were based on the
USEPA vapor intrusion database (USEPA, 2008). Median and upper-end bioattenuation
AFs were selected based on the results of the modeling studies discussed earlier in this
paper. The resulting screening concentrations for groundwater range from 500 ug/L for
the unlikely combination of an upper-end slab AF and an upper-end bioattenuation AF, to
30,000,000 ug/L (i.e. greater than benzene solubility) for the median slab AF and median
bioattenuation AF.

Lessons from the API Petroleum Vapor Intrusion Database

Although the evaluation of large datasets has suggested a difference in the potential for vapor
intrusion impacts from dissolved petroleum hydrocarbon sources compared to chlorinated
solvent sources (McHugh et al., 2004; Golder Associates, 2008), these evaluations have
been less useful for the identification of site-specific factors that influence vapor intrusion
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738 T. McHugh et al.

Table 3
Effect of vadose zone biodegradation on subsurface screening values for benzene

Combined Slab Deep Soil Gas Groundwater
and BioAF Screening Value (3 m Screening

Scenario1 (Percentile Value)2 below building)3,4 Value3,5

Upper End Slab AF (0.05) and
Upper End Vadose Zone
Bioattenuation Factor (0.01)

5 × 10−4 (94%) 20,000 ug/m3 500 ug/L

Median Slab AF (0.005) and Upper
End Vadose Zone Bioattenuation
Factor (0.01)

5 × 10−5 (87%) 200,000 ug/m3 5,000 ug/L

Upper End Slab AF (0.05) and
Median Vadose Zone
Bioattenuation Factor (0.00001)

5 × 10−7 (63%) 20,000,000 ug/m3 500,000 ug/L

Median Slab AF (0.005) and
Median Vadose Zone
Bioattenuation Factor (0.00001)

5 × 10−8 (51%) 2 × 108 ug/m3 (5) 5 × 106 ug/L (5)

Notes: (1) Upper end and median slab attenuation factors based on USEPA (2008), upper end and
median vadose zone bioattenuation factor based on Abreu et al. (2008); (2) the cumulative distribution
of the combined slab and bioattenuation AFs was determined through a Monte Carlo simulation using
the empirical distribution of slab AFs from USEPA (2008) and an assumed log-linear distribution for
the bioattenuation AF with a 50th percentile value of 1 × 10−5 and a 90th percentile value of 1 × 10−2;
(3) subsurface screening values based on indoor air screening value for benzene of 1 ug/m3 (typical
value per USEPA, 2002, and NJDEP, 2006); (4) soil gas screening value assumes vadose zone AF of
0.1 in addition to the slab AF and bioattenuation AF (USEPA, 2002); (5) groundwater screening value
assumes an AF of 0.02 in addition to the slab AF and bioattenuation AF (USEPA, 2002) and also
assumes equilibrium partitioning with a Henry’s Law constant of 0.2; (5) calculated screening values
for deep soil gas and groundwater for the median slab AF and median vadose zone bioattenuation
AF scenario are greater than the vapor pressure and water solubility of benzene, respectively.

risk. In work sponsored by the American Petroleum Institute (API), the authors of this
paper compiled a petroleum vapor intrusion database to obtain a better understanding of
the site-specific factors that influence the magnitude of petroleum vapor attenuation in
the subsurface. The major data sources included: i) data from gasoline station sites in
Colorado provided by the Colorado Division of Oil and Public Safety; ii) data compiled by
Davis (2005 and 2006); iii) petroleum data from the USEPA Indoor Air Vapor Intrusion
Database; and iv) data from the Chevron Cincinnati facility at Hooven, Ohio. The database
includes analytical results for 2,552 groundwater samples, 5,869 soil gas samples, and 339
indoor air samples collected from 169 sites. The sample points were organized into clusters
consisting of vertically spaced groundwater, soil gas and indoor air sample points located
in close lateral proximity. This linking resulted in 607 matched groundwater and soil gas
sample points, 40 matched groundwater and indoor air sample points, 646 matched deep
and shallow soil gas sample points, and 106 matched soil gas and indoor air sample points.
The analytical data included in the database was collected between 1990 and 2006, with the
majority of data collected after 2001. Sample point construction methods, sample collection
methods, sample analysis methods, and analytical detection limits varied widely.

The primary objective for the database analysis was to obtain an improved under-
standing of the relationship between specific site characteristics (e.g., soil type) and the
observed attenuation of petroleum hydrocarbons in the subsurface. In order to evaluate the
utility of the database for understanding petroleum hydrocarbon attenuation, we looked for
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Figure 5. Correlation between oxygen concentration and benzene concentration in soil gas samples
in the API petroleum vapor intrusion database analyzed for both constituents.

concentration relationships previously reported in the literature. For example, a number
of studies have reported a strong negative correlation between oxygen and petroleum va-
por concentrations in soil gas samples. However, in the API petroleum vapor intrusion
database, there was little apparent correlation between oxygen concentration and benzene
concentration for the approximately 1,000 soil gas samples where both parameters were
measured (Figure 5). The large number of samples in the database containing apprecia-
ble concentrations of both oxygen and benzene suggest that line leakage or other sample
collection problems may have impacted a number of sample results. A number of other
database analyses also suggested significant data quality issues. A variety of data filtering
approaches were used in an attempt to identify a subset of data with higher quality data
(e.g., based on sample method, more recent data, sample points further from the release
location). However, none of the data subsets were determined to be of significantly higher
quality compared to the overall database.

The development of large databases provides statistical power that cannot be obtained
from individual sites or small sets of sites; however, the compilation of these large datasets
inevitably results in some loss of context and understanding of each individual measurement.
As a result, it becomes more difficult to control for sources of variability not directly related
to vapor intrusion (e.g., data quality issues, shallow soil contamination sources, sample
tubing/fitting leakage, short-circuiting through bentonite seals, etc.). Although many of
these issues are obvious in the context of evaluating an individual site, they can become less
obvious when data are compiled into a large database. For the case of the API petroleum
vapor intrusion database, the compilation of data from a large number of sites did not
provide an improved understanding of the site-specific factors that contribute to higher or
lower levels of petroleum VOC attenuation in the vadose zone. Davis (2009) has had more
success evaluating data from many of the same sites by carefully reviewing the investigation
results for each individual site and interpreting the petroleum vapor concentrations in the
context of a detailed understanding of the source location, sampling methods, and other
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740 T. McHugh et al.

key site characteristics. The information required to interpret the investigation results was
typically included in the individual site investigation reports. However, it would not be easy
to capture this information in a database format.

Summary and Recommendations

The available scientific literature related to petroleum vapor fate, transport, and intrusion
to buildings supports the following conclusions:

• Vadose zone biodegradation of petroleum hydrocarbons occurs at a wide range of
environmental settings. Where it occurs, this biodegradation reduces the migration
of petroleum hydrocarbons through the vadose zone compared to less biodegradable
hydrocarbons.

• At many sites with and without buildings, oxygen transport into the subsurface is
sufficient to support aerobic biodegradation of petroleum hydrocarbons. Roggemans
(1998) and Roggemans et al. (2001) found oxygen-deficient conditions in only 3
of 28 vertical soil gas profiles evaluated. All three of these locations had high
concentrations of petroleum vapors in deep soil gas and two of the three locations
had shallow soil contamination either at ground surface or well above the water
table. For the site conditions modeled by Abreu et al. (2009b), oxygen transport did
not limit biodegradation for sources below 10,000,000 ug/m3 in total hydrocarbon
vapor concentration. Below buildings, wind-driven advection and positive building
pressure conditions can result in the transport of oxygen into shallow soil gas.

• For these sites where oxygen transport does not limit aerobic biodegradation, the
attenuation of petroleum hydrocarbons in the vadose zone is a function of the
degradation rate and the separation distance between the source and the building.

• A sensitivity analysis conducted by Abreu et al. (2009b) indicates that a separation
distance of 1 to 3 m is sufficient to achieve 100x to >10,000x bioattenuation,
indicating that non-NAPL petroleum sources 3 m or more below a building are
unlikely to cause vapor intrusion.

Field observations of petroleum vapor intrusion impacts are consistent with the above
conclusions. Sites with petroleum vapor intrusion impacts are typically characterized by
hydrocarbon sources in close proximity to or in contact with the affected building or LNAPL
hydrocarbon sources present at depths less than about 10 m.

These findings suggest that the approaches used to investigate vapor intrusion at
petroleum release sites can be selected based on the petroleum source strength and the
building-source separation distance. A proposed framework for the evaluation of vapor
intrusion at petroleum hydrocarbon sites is provided in Table 4. This table identifies site
characteristics where sufficient attenuation of hydrocarbons to prevent petroleum vapor
intrusion impacts is more or less likely to occur. At petroleum hydrocarbon sites with
dissolved sources more than 3 m below the building or LNAPL sources more than 10 m
below the building, high vadose zone attenuation of petroleum vapors is likely and the
vapor intrusion investigation can be focused on the identification of preferential pathways
or other unusual site conditions that might limit this attenuation.

At petroleum hydrocarbon sites with LNAPL sources at a depth of less than 10m below
the building foundation, soil gas testing can be conducted to evaluate the effectiveness of
biodegradation at preventing vapor intrusion impacts. For this purpose it is important to
measure the vertical distribution of hydrocarbon vapors in the vadose zone between the
source and the building, and to analyze for indicators of biodegradation, including oxygen,
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Evaluation of Vapor Attenuation at Petroleum Hydrocarbon Sites 743

carbon dioxide, and methane. A number of groups have issued guidance or recommenda-
tions on soil gas sampling procedures for vapor intrusion investigations (e.g., API, 2005).
At sites where aerobic biodegradation is limiting the upward migration of petroleum vapors,
the vertical concentration profile will typically show higher petroleum vapor concentrations
and low (e.g., <1 to 4%) or non-detect oxygen concentrations in the deeper sample points,
and the opposite profile in shallower points (Figure 1). At sites where the oxygen demand
is high (e.g., unweathered LNAPL sources), it will be important to determine whether
temporal variations in oxygen flux into the vadose zone will limit the effectiveness of
aerobic biodegradation, potentially resulting in intermittent vapor intrusion impacts. For
these sites, more than one round of soil gas testing may be required to confirm that aerobic
biodegradation consistently prevents a vapor intrusion impact at the site.
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To: 
Cc: 
Bcc: 
Subject: Draft Petroleum Vapor Instrusion Information Paper - Comments Requested by July 8, 2011 
From: Carolyn Hoskinson/DC/USEPA/US - Thursday 06/09/2011 02:11 PM 

Sent by: Barbara Grimm-Crawford/DC/USEPA/US 

Since September 2009, EPA’s Office of Underground Storage Tanks (OUST) has 
been working to develop guidance for addressing the threat of petroleum vapor intrusion 
into inhabited buildings thereby threatening public health and safety. As part of this 
effort, OUST recently distributed a communications paper “EPA’s Petroleum Vapor 
Intrusion Guidance” (attached) that summarizes our plans to develop communications 
and technical products and briefly articulates differences in vapor intrusion potential 
between petroleum and chlorinated hydrocarbons. The attached paper, “How does the 
vapor intrusion pathway differ for petroleum and chlorinated hydrocarbons?”, is the 
second in the series of these papers and describes in greater detail how petroleum and 
chlorinated hydrocarbons behave differently in the subsurface and how these 
differences can influence whether there is a potential for vapor intrusion to occur. EPA’s 
Office of Solid Waste and Emergency Response (OSWER) is also working on vapor 
intrusion for non-petroleum constituents. For more information on these guidance 
development efforts, visit EPA’s vapor intrusion web site at 
http://www.epa.gov/oswer/vaporintrusion/ 

OUST invites comments on the attached paper until July 8, 2011. To submit 
comments, or if you have any questions or would like more information, please contact 
Hal White (white.hal@epa.gov) of my staff. 

Carolyn Hoskinson, Director 
Office of Underground Storage Tanks, US EPA 

mailto:white.hal@epa.gov
http://www.epa.gov/oswer/vaporintrusion
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DRAFT Petroleum Vapor Intrusion Information Paper 

How does the vapor intrusion pathway differ for petroleum and chlorinated 
hydrocarbons? 

Background and Purpose 

In November 2002, the U.S. Environmental Protection Agency (EPA), Office of Solid Waste and Emergency 
Response issued draft vapor intrusion guidance (EPA, 2002), which specifically states that it is not recommended 
for Subtitle I Underground Storage Tank (UST) sites. EPA’s Office of Underground Storage Tanks (OUST) is thus 
currently developing guidance to address petroleum vapor intrusion (PVI) at UST sites. In September 2009, OUST 
assembled experts in the field of vapor intrusion and petroleum releases from EPA, state regulatory agencies, 
private consultants, and industry groups to provide technical and practitioner input for EPA to consider in 
developing the UST PVI guidance. This information paper,1 which benefited greatly from discussions and 
suggestions from these experts, describes how petroleum compounds behave differently in the subsurface from 
other volatile chemicals, in particular chlorinated hydrocarbons (CHCs), and how these behaviors can be 
considered when evaluating the potential for vapor intrusion at sites contaminated by leaking Subtitle I USTs or 
other sources of petroleum hydrocarbons (PHCs).2 

PHCs typically degrade biologically in groundwater as well as in unsaturated soil zones. In many cases, this 
aerobic3 biodegradation is substantial and can limit the potential for PVI. In contrast, CHCs generally biodegrade 
much more slowly than PHCs and often under anoxic conditions. This limited biodegradability is to some degree 
responsible for the greater observed prevalence of verified chlorinated solvent vapor intrusion (CVI) when 
compared with PVI. 

During the 1980s and 1990s, a better understanding of PHC biodegradation in groundwater led to the 
development of monitored natural attenuation, a remediation approach that involves no external inputs and has 
now been used successfully to address groundwater contamination at many leaking UST sites (Wilson et al., 
1986; Bedient et al., 1994). Based on a review of current literature (e.g., Sanders and Hers, 2006; Davis et al., 
2009; McHugh et al., 2010), EPA recognizes that analogous aerobic biodegradation processes are active in the 
unsaturated zone and that these processes can limit the potential for PVI. 

1. Introduction 

This paper discusses the impact on the inhalation exposure pathway from vapor intrusion (VI) of volatile 
compounds. VI occurs when vapor-phase contaminants migrate from subsurface sources into buildings. 
The intrusion of contaminant vapors into indoor spaces is a potential concern for several reasons, 
including 1) immediate threats to safety (e.g., explosive concentrations of petroleum vapors or methane) 
and 2) possible adverse health effects from inhalation exposure to toxic chemicals. This paper focuses 
primarily on the latter concern, although the reader should recognize that in high enough concentrations, 
petroleum compounds and methane (a biodegradation product) can collect in buildings, leading to 
imminent explosive hazards. The information in this paper also focuses on small-scale Subtitle I UST 
sites as opposed to sites with large sources (e.g., refineries and tank farms) but can be used to inform 
decisions at non-Subtitle I petroleum releases. In addition, this paper does not specifically address sites 
with comingled plumes such as mixed chlorinated and petroleum hydrocarbon contamination. 

One example of VI with well-known public health impacts is radon, an inorganic and volatile radiological 
chemical that can emanate from some natural soil and rock environments. Additional examples of VI can 

1 This information paper is intended to communicate concepts of petroleum vapor intrusion in plain English. It is not
 
intended to be interpreted as either a technical guidance document or statement of regulatory policy.

2 Petroleum hydrocarbons are chemical compounds made up of hydrogen and carbon that are constituents of 

petroleum and various refined products of petroleum, including automotive gasoline, diesel fuel, lubricating oils,
 
and the like. 

3 Aerobic means that the process requires oxygen. In contrast, anoxic means without oxygen.
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be associated with the following two classes of chemicals that together account for a large number of sites 
in the United States with soil and groundwater contamination: 

 Petroleum hydrocarbons (PHCs) such as gasoline, diesel, and jet fuel 
 Chlorinated solvents such as the dry cleaning chemical tetrachloroethylene (perchloroethylene, 

or PCE) and the degreasing solvents trichloroethylene (TCE) and 111-trichloroethane (TCA)  

This informational paper discusses and compares petroleum vapor intrusion (PVI) and chlorinated solvent 
vapor intrusion (CVI) with respect to processes that influence whether and how vapors can migrate into 
buildings as well as some implications for addressing the VI pathway at petroleum UST sites.  

The foremost difference between PHC and chlorinated hydrocarbon (CHC) vapors in the subsurface is 
that PHCs biodegrade readily under aerobic (oxygenated) environmental conditions, whereas CHCs 
typically biodegrade much more slowly and under anaerobic conditions (Howard, 1991). Because PHC 
biodegradation is relatively rapid when oxygen is present, aerobic biodegradation can typically limit the 
concentration and subsurface migration of petroleum vapors in unsaturated soils. In addition, CHC 
biodegradation can produce toxic degradation products, such as dichloroethylene and vinyl chloride, 
while petroleum degradation usually produces carbon dioxide, water, and sometimes methane or other 
simple hydrocarbons. A second primary difference is density: PHC liquids (e.g., gasoline, diesel fuel) are 
lighter (less dense) than water and float on the groundwater surface (water table), whereas chlorinated 
solvents (e.g., TCE, PCE) are heavier than water and sink into groundwater. These key differences 
(biodegradability and density) lead to very different subsurface behavior that can influence the potential 
for human exposure and health impacts from VI.  

2. Differences under Common Subsurface Scenarios 

Figures 1 and 2 illustrate differences in subsurface transport behavior for PHC and CHC chemicals under 
commonly observed subsurface conditions. The conceptual scenarios in these figures are simplified and 
do not represent the complexity of actual subsurface environments, such as variations in contaminant 
distribution due to subsurface heterogeneities. Rather, they are intended to illustrate and contrast several 
essential behaviors characteristic of petroleum and chlorinated solvent contaminants that are often 
observed under common site conditions. 

The aerobic biodegradability of PHCs can generally limit the potential for subsurface migration of 
petroleum vapors and PVI. Figure 1 depicts a typical UST release scenario and conceptually illustrates 
how aerobic biodegradation can limit VI into an overlying building. In contrast, because CHC 
biodegradation is anaerobic and proceeds much more slowly, chlorinated vapor plumes (Figure 2) are 
often more extensive and generally more likely to result in VI. Although these generalized scenarios are 
considered representative of most conditions, chlorinated solvent contamination certainly does not always 
result in VI. Similarly, subsurface biodegradation of PHCs does not always prevent VI, and PHC vapors 
can migrate into buildings under some circumstances. For example, PVI would more likely occur in a 
structure located directly above shallow contaminated soil, such as the area near a buried tank (residual 
light non-aqueous phase liquid—LNAPL—source) as shown on the left in Figure 1 or in cases where a 
building is so large that it limits oxygen underneath (e.g., Patterson and Davis, 2009). Section 5 of this 
paper highlights several specific site conditions that are more likely to lead to PVI impacts. 
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Figure 1. Typical petroleum hydrocarbon Figure 2. Typical chlorinated solvent 
transport conceptual scenario  transport conceptual scenario  

Aerobic biodegradation of PHCs along the perimeter Biodegradation of CHCs is anaerobic and usually 
of the vapor and dissolved plumes limits subsurface slower than PHC biodegradation, so that the vapor 
contaminant spreading. Effective oxygen transport and dissolved plumes often migrate farther than 
(dashed arrows) maintains aerobic conditions in the PHC plumes. CHC DNAPL (dense nonaqueous-
biodegradation zone. Petroleum LNAPL (light phase liquid), if present, can sink below the water 
nonaqueous phase liquid) collects at the groundwater table, collecting in this case on a less penetrable 
surface (the water table, blue triangle). layer. 

2.1. Effect of Biodegradation 

An aerobic biodegradation zone (see Figure 1) is typically present along the perimeter of the PHC plumes 
in groundwater and soil gas. Within this bioactive zone, natural microbial activity can degrade many 
PHCs into nontoxic end products like carbon dioxide and water (although some biodegradation pathways 
can produce compounds like methane, as discussed later). Because soil microbes consume oxygen to 
degrade PHCs, oxygen may become depleted where contaminant concentrations are elevated such as in 
the interior of a groundwater or vapor plume. The aerobic biodegradation zone generally develops around 
the perimeter of the contaminant plume, where oxygen transport from the atmosphere or oxygenated 
groundwater (depicted as dashed arrows in Figure 1) can replenish the oxygen consumed from 
degradation in this bioactive zone. Atmospheric oxygen migrates into the subsurface through diffusion 
and advection (e.g., barometric pumping of soil gas into and out of the subsurface in response to changes 
in barometric pressure), as well as dissolved in infiltrating rainwater.  

PHC plumes in the saturated (groundwater) and unsaturated (soil) zones can reach a relatively stable 
condition, with oxygen replenished and contaminants biodegraded at the same rate that chemicals are 
released from a source through dissolution and volatilization. If the source is removed, this equilibrium is 
disturbed, and biodegradation can reduce the size of the plume, shrinking it back toward the original 
source area to the point that the plume may dissipate completely over time (Wilson et al., 1986). As 
documented in the monitored natural attenuation guidance and literature (Wilson et al., 1986; EPA, 1999), 
under favorable conditions biodegradation can provide an effective contaminant removal-and-control 
mechanism for PHCs in groundwater, which effectively limits contaminant migration and reduces plume 
extent over time. Given that oxygen is usually more available in soil and unsaturated zones overlying 
groundwater (where air is present in the soil pore space), it follows that similar processes effectively limit 
vapor-phase PHC plumes in soil. Evidence for this is presented in Section 3 through more detailed 
information about PHC biodegradation in the unsaturated zone, including typical observed vertical 
concentration patterns in soil gas profiles. 
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In contrast to PHCs, CHCs biodegrade much more slowly, often incompletely, and primarily under 
anaerobic conditions in the subsurface. Although anaerobic biodegradation of chlorinated compounds can 
effectively limit contaminant migration in the saturated zone in some cases (EPA, 1998), chlorinated 
plumes (dissolved groundwater and vapor) often extend farther than typically observed petroleum 
contaminant plumes (as depicted in Figures 1 and 2). Other than biodegradation, vapor transport 
mechanisms for PHCs and chlorinated compounds are similar (as discussed further in Section 3). 

2.2. Influence of Density (as nonaqueous phase liquids) 

Petroleum hydrocarbon liquids (e.g., gasoline) and chlorinated solvents are only moderately soluble in 
water and often form separate phase liquids commonly referred to as NAPLs (nonaqueous phase liquids) 
when released into the environment. On the one hand, when NAPLs are lighter (i.e., less dense) than 
water, as with PHCs, they are known as LNAPLs (light NAPLs) and can accumulate at the water table 
interface and spread laterally, as shown in Figure 1. On the other hand, when they are denser (i.e., 
heavier) than water, as with chlorinated solvents, they are known as DNAPLs (dense NAPLs) and can 
penetrate the water table, sink in the ground water, and collect as pools on less penetrable interfaces (e.g., 
clay or bedrock), as shown in Figure 2. When NAPLs of either kind move through soils and aquifer 
materials, they leave behind immobile, discontinuous droplets of separate-phase liquid referred to as 
“residual NAPL.” Residual NAPL (or “residual”) can be a long-lasting, immobile source of 
contamination for soil gas or groundwater.  

It is important to recognize that NAPL does not occupy the entire pore space; rather, water, NAPL, and 
often gas/vapor phases are present together in a multiphase configuration controlled primarily by capillary 
forces and gravity (buoyancy). The continuous NAPL zones may spread, depending on the available 
volume of NAPL and the soil and liquid properties controlling NAPL mobility (e.g., multiphase 
permeability and capillary relationships). Once a release has stopped, NAPL zones will eventually reach a 
dynamic equilibrium and thereafter remain relatively immobile. The formation of continuous-phase 
NAPL depends on a sufficient release volume large enough to occupy the unsaturated pore space; 
otherwise all of the separate-phase liquid may be trapped as immobile and discontinuous residual NAPL 
in the unsaturated and/or saturated zones without collecting as a continuous-phase NAPL zone.  

When water tables fluctuate over time because of seasonal changes and/or rainfall events, a LNAPL layer, 
if present, will move up and down with the water table. Such fluctuations leave behind residual NAPL 
throughout the zone of water table fluctuation, resulting in a “smear zone” above and below the water 
table (as depicted in Figure 1). Chemicals dissolve into groundwater from the LNAPL source (the 
continuous LNAPL, as well as the discontinuous residual LNAPL smear zone), forming a mobile 
dissolved plume that can migrate with flowing groundwater. Volatile contaminants can emanate from the 
LNAPL source, residual contamination in the smear zone, and the dissolved plume to form vapors that 
can migrate through unsaturated soils and preferential pathways. 

3. Subsurface and Building Vapor Transport Processes 

Several fundamental fate and transport processes influence the behavior of subsurface vapor-phase 
contaminants: 

 Diffusion refers to the process whereby molecules move from an area of higher concentration to 
an area of lower concentration. Diffusion will lead to chemical migration within unsaturated soils 
away from the highest concentration source area (i.e., NAPL or a dissolved plume). Diffusion can 
also lead to chemical migration into buildings through cracks, pores, and other openings in a 
building foundation. Although chemical-specific diffusion rates vary somewhat, in general PHCs 
and CHCs behave similarly with respect to diffusion. 
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 Advection refers to the movement of soil gas in response to pressure gradients. Advection can be 
an important mechanism for drawing soil gas and contaminant vapors into a building (e.g., if a 
heating system causes the pressure inside a building to be lower than the pressure in the 
subsurface). Advection of soil gas may also be driven by barometric pressure changes or wind. 
For example, pressures upwind from a building may exceed pressures downwind, leading to 
advection of soil gas beneath the building (Lundegard et al., 2008). PHCs and CHCs behave 
similarly with respect to advection. 

 Biodegradation refers to the process by which chemical compounds are altered through the 
biological activity of microorganisms in the subsurface. As discussed above, many petroleum 
compounds degrade readily in the subsurface under typical, aerobic environmental conditions.4 In 
contrast, CHCs biodegrade much more slowly and under anaerobic conditions. In addition, CHC 
biodegradation can produce toxic degradation products such as dichloroethylene and vinyl 
chloride, while petroleum degradation usually produces carbon dioxide, water, and sometimes 
methane or other simple hydrocarbons. 

 Sorption refers to the partitioning of chemicals onto the solid phase. Both petroleum and 
chlorinated solvent compounds tend to preferentially adsorb onto soil organic matter. Although 
chemical-specific sorption characteristic (partitioning coefficients) vary somewhat, in general 
PHCs and CHCs behave similarly with respect to sorption. Therefore, in soils with high organic 
carbon content, movement of organic compounds is retarded. 

 Transport within a building refers to mixing with indoor air and interaction with building 
materials, and it is similar for both PHC and CHC compounds.  

 Indoor background concentrations can make it difficult to distinguish between VI and indoor 
sources for chemicals of concern in indoor air. The most common chemicals associated with PVI 
and CVI (e.g., benzene, toluene, PCE, TCE) are components of products found in many homes 
and attached garages; examples include glues, cleaners, solvents, dry-cleaned clothes, and 
gasoline. However, CHCs are being phased out of many consumer products (EPA, 2011) so that 
PHCs tend to be more prevalent in indoor air, often making indoor air results more difficult to 
interpret at PVI sites. EPA (2011) presents information on background levels of both petroleum 
and chlorinated volatile organic compounds (VOCs), providing a useful resource to estimate 
concentration ranges, means, and percentiles that may be expected in indoor air even in the 
absence of VI. 

The chemicals that pose the most significant potential inhalation risks in PVI and CVI (sometimes called 
“risk drivers”), such as benzene and PCE, respectively, generally have similar physical-chemical 
properties controlling diffusion and sorption in the vapor phase; advection, in contrast, is unaffected by 
chemical properties. Fundamentally though, these processes (diffusion, sorption, and advection) have a 
similar influence on the subsurface distribution of vapor-phase contaminants for both PHC and CHCs. If 
biodegradation is excluded, one generally would expect PHC and CHC vapors to behave similarly. 
However, investigations from sites across the United States and other countries have clearly shown that 
vapor plumes of PHCs are typically less extensive than vapor plumes of chlorinated solvents, providing 
empirical evidence that aerobic biodegradation can effectively limit the migration of petroleum vapors in 
many situations (McHugh et al., 2010). 

4. Biodegradation of Petroleum Hydrocarbons in the Unsaturated Zone 

Scientific research and site investigations going back decades have demonstrated conclusively that 
microorganisms capable of aerobically degrading PHCs are present in nearly all subsurface soil 
environments (Zobell, 1946; Atlas, 1981; Wilson et al., 1986; Leahy and Colwell, 1990; Bedient et al., 

4 Certain gasoline additives may have different properties. For example, methyl-tert-butyl ether (MTBE) 
biodegrades slowly in some environments.  
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1994; EPA, 1999). If oxygen is present, these organisms will generally consume available PHCs. 
Furthermore, aerobic biodegradation of petroleum compounds can occur relatively quickly, with 
degradation half lives as short as hours or days under some conditions (DeVaull, 2007). Some petroleum 
compounds can also biodegrade under anaerobic conditions; however, above the water table, where 
oxygen is usually available in the soil zone, this process is less important and generally much slower than 
aerobic biodegradation. 

Figure 1 depicts key processes for the biodegradation of PHCs in the unsaturated zone under common 
conditions: downward oxygen transport from the atmosphere, upward hydrocarbon migration from the 
contaminant source, and aerobic biodegradation along the perimeter of the contamination zone where 
PHCs are consumed by microbial activity. Important factors influencing aerobic biodegradation include 
the source concentration, the oxygen demand (the oxygen required to biodegrade the available 
hydrocarbons and any ambient soil organic matter that is present), the distance between the source and the 
building, and the soil type. 

Aerobic biodegradation consumes oxygen and generates carbon dioxide and water. This leads to a 
characteristic vertical concentration profile in the unsaturated zone in which oxygen concentrations 
decrease with depth and VOC and carbon dioxide concentrations increase with depth. Figure 3 depicts 
such a characteristic vertical profile, which will vary in shape depending on site-specific conditions 
(Roggemans et al., 2002). 

Concentration 

CO2 O2 

VOCs 

Surface 

Aerobic 
Depth Biodegradation 

Zone 

Source Zone 
(anaerobic) 

Figure 3. Typical vertical concentration profile in the unsaturated zone for VOCs, CO2, and O2 

With aerobic biodegradation in unsaturated soils, VOCs (red) degrade, carbon dioxide 
(green) is produced, and oxygen (blue) is consumed. The aerobic biodegradation zone 
extends over the area of active biodegradation. The source zone is characterized by the 
maximum VOC concentrations and little biodegradation. 

PHC vapor concentrations will almost always be much greater adjacent to a LNAPL hydrocarbon source 
than adjacent to a dissolved hydrocarbon plume. If PHC concentrations are high enough, available oxygen 
may be depleted, which in turn limits aerobic biodegradation. When oxygen is limited, methane can be 
produced through anaerobic biodegradation of LNAPL or other organic sources. Significant anaerobic 
biodegradation and methane generation can occur in some situations within anoxic zones of the plume 
interior and adjacent to the LNAPL source. Methane readily biodegrades under aerobic conditions and, 
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when present, will create an additional oxygen demand. Importantly, methane also can be an explosion 
hazard if it reaches indoor air at sufficiently high concentrations.  

A number of well-characterized field studies demonstrate extensive aerobic biodegradation of PHCs in 
unsaturated soils (Ostendorf and Kampbell, 1991; Ririe and Sweeney, 1995; Ririe et al., 1998; Ostendorf 
et al., 2000; Hers et al., 2000; Roggemans et al., 2002; Sanders and Hers, 2006; Davis et al., 2009; 
Patterson and Davis, 2009). Several of these studies document vapor concentrations at least two to three 
orders of magnitude lower than would be predicted, through modeling of simple diffusion, in the absence 
of biodegradation. Scenarios where biodegradation of petroleum may not occur because of insufficient 
oxygen include high source concentrations, short distances between the contamination and building 
foundations, low-permeability soil types and surface covers, large building sizes, and subsurface geologic 
barriers and highly organic soils that impede the transfer of oxygen from the surface. These various 
scenarios are discussed in the following section.  

5. Conditions with Greater Potential for PVI 

The extent of petroleum vapor migration in the unsaturated zone is limited by aerobic biodegradation in 
many cases (as shown in Figures 1 and 3). However, certain site conditions can reduce the biodegradation 
and increase the potential for PVI. Most documented cases of PVI involve actual contact of petroleum 
NAPL or petroleum-contaminated water with the building foundation (McHugh et al., 2010). Also, 
certain conditions can limit oxygen availability in the subsurface, thereby decreasing aerobic degradation 
and increasing the potential for PVI. 

 Direct Building Contact. Direct contact between a contaminant source (groundwater or LNAPL) 
and a building foundation may result from shallow water tables or perched zones (less-permeable 
materials above which water and/or LNAPL may collect). Such direct contact may lead to 
contaminant vapor migration through the foundation or actual penetration of contaminated water 
or LNAPL into the building. For example, a basement dewatering system with an associated 
sump (as depicted in Figure 4) may draw contaminated groundwater into the building, resulting 
in PHC vapor impacts to indoor air. 

Figure 4. Vapor intrusion from direct building contact 

A very shallow or perched water table can bring contaminants (LNAPL and/or contaminated 
groundwater) into direct contact with a building foundation. Volatilization from these sources likely 
results in PVI. Foundation cracks or basement drainage systems (e.g., a sump) can bring source 
materials into the interior space. 
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 Insufficient Separation Distance. In order for biodegradation to limit the potential for VI from 
PHCs, a sufficiently thick layer of “clean,”5 oxygenated soil is needed between the building 
foundation and the contamination to allow biodegradation to occur. Conditions leading to an 
insufficient separation distance may include high PHC concentrations, shallow or fluctuating 
water tables, or petroleum sources in the unsaturated zone. Note that when the water table 
fluctuates, seasonal variability can bring contaminated groundwater and/or LNAPL close to or in 
contact with the building foundation during the wetter parts of the year.  

 Preferential Transport Pathways. If preferential transport pathways connect sources of volatile 
chemicals with buildings, the associated chemical transport may be faster and extend farther than 
transport through the surrounding soils. Preferential pathways may be geologic features, such as 
fractures or coarse-grained channels, or engineered features, such as utility lines, drains, and 
sumps. The resulting transport patterns can be complex. For example, petroleum vapors (or 
LNAPL) may migrate along the permeable fill surrounding a main utility line (as depicted in 
Figure 5). 

Figure 5. Preferential transport through a utility trench 

PHC vapors migrate preferentially within the permeable backfill of a utility trench that intersects 
contamination. Vapors may migrate preferentially through the more permeable backfill (arrows); 
however, oxygen may also migrate more readily through these materials, allowing aerobic 
biodegradation to counter the preferential vapor migration. Feeder lines from the main utility piping 
to individual buildings may be backfilled with native soil rather than more permeable materials, 
which may also reduce the likelihood of VI, if sufficiently compacted. 

 Anaerobic Conditions. As described in Section 4, aerobic biodegradation requires sufficient 
oxygen to be an effective contaminant-removal mechanism. Some site conditions are relatively 
less conducive to oxygen transport from the atmosphere. For example, concrete foundations and 
pavement adjacent to buildings is relatively less pervious to oxygen. Available data from a few 
sites suggest that such surfaces may not reduce oxygen levels under buildings enough to inhibit 
biodegradation significantly (Lundegard et al., 2008). However, data from other sites (e.g., 
Patterson and Davis, 2009) suggest that oxygen may be limited if the building footprint is very 
large. Natural conditions can also limit oxygen availability, as evidenced by low oxygen 
concentrations found in the presence of some highly organic soils (e.g., peat). Thus, the presence 

5 Exactly what characterizes “clean” has not yet been determined or universally accepted. Such a determination is 
one of the objectives of the PVI guidance being developed by EPA. 
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of highly organic soils can be a marker for limited oxygen availability and potential limits to 
petroleum biodegradation. 

 Production of Methane Gas. Methane may be produced through anaerobic degradation of PHCs 
in zones with relatively high levels of contamination (e.g., in the presence of LNAPL) and 
especially at sites where ethanol-blended gasoline has been released in the subsurface. As the 
ethanol content increases, so does the potential for creating larger volumes of methane. Methane 
production can increase soil gas volume and pressures and result in soil gas flow toward the 
ground surface and buildings. PHC vapors may then migrate with the flowing soil gas. In 
addition, aerobic biodegradation of methane may deplete oxygen that otherwise could be used for 
biodegradation of the PHC contaminants. Moreover, very high concentrations of methane can 
present an explosion risk. 

6. Considerations for Petroleum Site Investigation and Screening  

The preceding discussion highlights how aerobic biodegradation can limit the migration of PHC vapors in 
many cases. Thus, biodegradation should be considered in approaches to investigate and screen sites with 
PHC contamination. This section discusses some key considerations for site investigation and screening, 
which regulators and other practitioners may take into account as they address potential PVI at sites with 
subsurface petroleum contamination. 

6.1. Site Investigation Considerations 

A key consideration in a PVI site investigation is whether sufficient oxygen is available and whether there 
is a sufficiently thick oxygenated soil layer between the source and the building for aerobic organisms to 
biodegrade the PHC vapors before they reach indoor air. With sufficient oxygen, the soil column will act 
as a natural “biofilter” within which microorganisms consume volatile contaminants and limit the 
potential for PVI.  

When evaluating the potential for aerobic biodegradation, it is important to consider how readily oxygen 
can move through shallow soils around and under buildings to replace the oxygen consumed during 
biodegradation. Oxygen replenishment beneath a building may be influenced by the size of the building, 
the type of surface cover beside the building (e.g., pavement versus landscaping), soil properties (e.g., air 
permeability), weather, and other site-specific factors. Observation and measurement of these factors, 
along with soil gas oxygen, carbon dioxide, and hydrocarbon profiles, can be used to determine and 
confirm when subsurface oxygen levels may be too low to support aerobic biodegradation. 

As with any investigation of a leaking UST site, the site must be fully characterized in three dimensions.6 

It is especially critical to assess whether unsaturated soils under a building have elevated PHC 
concentrations. In some cases where PVI appears to be migrating from a deeper source (e.g., LNAPL at 
the water table or a groundwater plume), the shallow soil may be contaminated as well and may be 
contributing to PHC vapors entering the building. In addition, biodegradation of PHCs consumes oxygen 
and can limit biodegradation processes at sites where soil concentrations of hydrocarbons are elevated.  

When biodegradation is active in the unsaturated zone, soil gas concentrations (VOCs, carbon dioxide, 
and oxygen) usually vary with depth in characteristic patterns (see Figure 3). Accordingly, soil gas 
samples collected at different depths (vertical profiles) can provide evidence of aerobic biodegradation at 
a site or when it is not occurring. Developing vertical profiles requires a series of soil gas samples at 
different depths. In some cases, relatively shallow soil gas samples (less than 5 feet) may be needed to 

6 Federal Regulations (40CFR280) require determination of the full extent of the contamination from a leaking UST 
release. Vapors migrate more easily than NAPL or dissolved contamination, so determination of soil transport 
properties, and preferential migration pathways in particular, is especially important. 
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characterize active biodegradation zones in the shallow soil (e.g., in the presence of shallow 
contamination sources). Some state-level regulatory programs do not allow soil gas sampling at depths 
less than 5 feet based on the belief that accurate sampling may not be possible at shallow depths because 
air from the surface may leak into the sample. However, research has shown that accurate shallow-soil 
gas samples are possible using appropriate field methods (e.g., leak testing), such as those documented in 
Schumacher (2007). Particularly in cases with shallow contamination, site investigation should evaluate 
whether an active biodegradation zone is present below the building. 

With respect to indoor air investigations at PVI sites, “background” hydrocarbon concentrations from 
indoor and outdoor sources unrelated to VI can make indoor air samples difficult to interpret. In some 
situations indoor air sampling can provide valuable exposure information, although it may be difficult to 
distinguish whether vapors derive from VI or from another indoor or outdoor source of PHC vapors. 

6.2. Site Screening Considerations 

As highlighted in the discussions above, aerobic biodegradation can limit the potential for PVI under 
many conditions. Most of the known, documented cases of PVI can be attributed to one or more of the 
site conditions outlined in Section 5; for example, see the published sites compiled by McHugh et al. 
(2010). Therefore, site-screening criteria may effectively identify sites where PVI is unlikely to occur 
(i.e., low concentration and deep sources; thick, aerobic soil zones) as well as when petroleum sources are 
strong enough and sufficiently close to a building that PVI might occur. By quickly identifying cases 
where biodegradation is unlikely to result in significant petroleum vapor attenuation, financial resources 
(e.g., state trust funds) can be used most effectively to protect public health by addressing sites where PVI 
is more likely.  
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EPA’s Petroleum Vapor Intrusion Guidance 

Why is EPA developing petroleum vapor intrusion guidance? 

Petroleum hydrocarbon vapors from leaking underground storage tanks can migrate into inhabited 

buildings and threaten public health and safety. To address this threat, the U.S. Environmental 

Protection Agency’s (EPA’s) Office of Underground Storage Tanks (OUST) is developing petroleum vapor 

intrusion (PVI) guidance to assist regulators, consultants, and other practitioners in their investigation 

and assessment of petroleum‐contaminated sites where PVI may occur. The guidance applies to and will 

focus on the most common federally‐regulated (RCRA Subtitle I) underground storage tank (UST) sites, 

which are typically gas stations. The guidance will contain information and practices that will also be 

useful at other sites (for example, fuel terminals and airport hydrant systems) where petroleum 

contamination and PVI are potential concerns. EPA’s Office of Solid Waste and Emergency Response 

(OSWER) is developing vapor intrusion guidance that applies to hazardous substances other than 

petroleum (for example, chlorinated hydrocarbons) that have been released into the environment from 

any source, including USTs. 

What is vapor intrusion? 

Vapor intrusion (VI) occurs when toxic chemicals volatilize from source materials, contaminated soils, or 

groundwater plumes, and migrate into inhabited buildings. Vapor intrusion is a potential concern 

because of both immediate threats to safety (for example, explosive concentrations of petroleum 

vapors or methane) and possible adverse health effects from inhalation exposure to toxic chemicals. The 

toxic impacts of VI are usually associated with two classes of chemicals that cause soil and groundwater 

contamination across the country: petroleum hydrocarbons (PHCs), such as gasoline, diesel, and jet 

fuel; and chlorinated hydrocarbons (CHCs), such as dry cleaning and degreasing solvents. Vapor 

intrusion associated with PHCs is referred to as PVI, and vapor intrusion associated with CHCs is referred 

to as chlorinated vapor intrusion (CVI). 

How do petroleum hydrocarbons and chlorinated hydrocarbons differ with respect 
to the vapor intrusion pathway? 

The most significant difference between these two potential sources of contamination is that petroleum 

hydrocarbons are typically consumed by microorganisms (biodegraded) in groundwater as well as in 

unsaturated soil zones. When sufficient oxygen is present, this biodegradation can limit the potential 

for PVI. In contrast, chlorinated solvent compounds, if they biodegrade, tend to degrade more slowly 

and in anaerobic environments. As a result, there are generally more sites in which CVI has been an 

issue relative to sites with PVI. OUST is developing an information paper to more expansively describe 

how petroleum and chlorinated hydrocarbons behave differently in the subsurface and how these 

differences can influence whether there is a potential for vapor intrusion to occur. 
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How does this guidance relate to EPA’s existing draft vapor intrusion guidance? 

In November 2002, OSWER issued Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air 

Pathway from Groundwater and Soils (Draft VI Guidance). This guidance was developed primarily to 

address vapor intrusion from solvents and other CHCs, and it specifically states that the Draft VI 

Guidance is “not recommended for use at Subtitle I Underground Storage Tank (UST) sites at this time.” 

OSWER is currently revising the Draft VI Guidance and plans to have it completed by the end of 2012. 

Concurrently, OUST is developing additional guidance specifically to address PVI at Subtitle I UST sites. 

The PVI guidance will discuss important differences between petroleum and chlorinated hydrocarbon 

contaminants that require a different approach to investigating and assessing sites where PVI may 

occur. The PVI guidance will complement the overall OSWER vapor intrusion guidance and will not 

replace or duplicate that guidance effort. Mitigation approaches, where needed, will be addressed in the 

overall OSWER vapor intrusion guidance. 

What does the EPA PVI guidance aim to provide? 

The PVI guidance will provide a framework for investigating Subtitle I UST sites to determine whether 

PVI is not a concern, is a potential concern, or an actual concern where the exposure pathway is 

complete. The PVI guidance will address the following issues and also provide links to additional sources 

of information: 

 What PVI is and how it is different from CVI; 

 What criteria are used to assess the potential for PVI; 

 How to develop a conceptual site model (CSM) that includes the potential for PVI; 

 How to conduct a field investigation to assess the potential for PVI; 

 How to appropriately use a model to support a data‐based PVI assessment ; and 

 How and when to engage the potentially impacted community. 

What additional components and products is EPA developing as part of the PVI 
guidance? 

EPA is developing an information paper that more expansively describes how PHCs and CHCs behave 

differently in the subsurface and how these differences can influence whether and how vapor intrusion 

occurs. 

EPA is also in the process of assembling a database of petroleum release sites where the PVI pathway 

has been evaluated. EPA plans to use the dataset to provide evidence for biodegradation and for model 

testing. 

Additionally, EPA's modeling studies are assessing the uncertainty associated with PVI model usage to 

demonstrate the capabilities and limitations of currently available models. The results of these studies 

will form the basis for appropriate incorporation of model usage within a PVI assessment. 
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How is EPA engaging stakeholders, communities, and the public throughout the PVI 
guidance development process? 

OUST has engaged a workgoup of stakeholders from states and tribes, industry, and EPA Regional offices 

to obtain their individual technical and practical input on PVI. OUST has presented its proposed plans for 

PVI guidance at several conferences, workshops, and meetings over the past year and will continue to 

involve the workgroup and other stakeholders during the guidance development process. One of the 

major thrusts of these activities will be to gather public perspectives on appropriate and effective 

community outreach for PVI investigations. 

Need additional information? 

EPA OSWER Vapor Intrusion web site: www.epa.gov/oswer/vaporintrusion/ 

EPA Office of Underground Storage Tanks Web site: www.epa.gov/oust/ 
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URS Corporation 
1501 4th Avenue, Suite 1400 
Seattle, WA 98101-1616 
Tel: 206.438.2700 
Fax: 206.438.2699 

 

 

January 11, 2010 
 
Mr. Mike Droppo 
Kinder Morgan 
300 5th Avenue SW, Suite 2700 
Calgary, Alberta 
Canada, T2P5JZ 
 
Re:  Wetland Investigations at Laurel Station, Bellingham, WA 
 
Dear Mr. Droppo: 
 
URS reviewed existing documentation for the wetlands at the Laurel Station spill sites 
(1991 and 1992 spills).  This included the Department of Ecology Enforcement Order, 
the Dames & Moore Remedial Investigation/Feasibility Study Work Plan (Dames & 
Moore 1992), and the Response to the Enforcement Order documents prepared by W.D. 
Purnell & Associates (1992), which included a wetland delineation for areas affected by 
the 1991 spill.  URS also reviewed a description of the existing vegetation in field 
observations from Dames & Moore’s March 1992 inspection of the 1992.  In addition, 
current aerial photographs, National Wetland Inventory maps, and soil survey maps were 
reviewed. 
 
Paul Hamidi and Bill Kidder of URS visited the Laurel Station spill sites on August 6, 
2009.  Mr. Patrick Davis, Kinder Morgan facility supervisor, met with them, briefly 
explained the history of the sites, and showed them the areas which had been impacted by 
the spills.  The intent of the site visit was to document existing conditions (vegetation, 
soils and hydrology) of the wetlands in order to compare existing conditions with site 
conditions as they existed immediately after the spills.  All of the wetland areas impacted 
by spills were traversed on foot.  Detailed wetland data forms were completed at five 
sample plots (see Attachment 1 for sample plot locations, and Attachment 2 for wetland 
data sheets).  The locations were recorded by GPS.  Numerous check plots were also 
observed.  Representative photographs were taken throughout the sites (see Attachment 
3). 
 
Based on the site visit, it appears that wetland conditions have persisted in the spill areas.  
Wetland hydrology indicators were observed in representative areas previously 
delineated as wetlands.  Hydric soils were also confirmed in these areas.  Native 
hydrophytic vegetation is dominant across most of the wetland areas, with the exception 
of a few patches of reed canary grass and Himalayan blackberry.  Plant species were 
similar to those documented in the 1991 wetland delineation, and in the field observations 
from 1992.   
 
Three check dams were installed after the spills.  Dam #3 on Deer Creek next to 
Hannegan Road appears to have naturally degraded since installation in 1991.  Dam #2 
on the Deer Creek tributary is still in place and a small, unvegetated pond has formed 
behind the dam.  Reed canarygrass and blackberries are growing around the pond.  The 



 

I:\WM&RD\Kinder Morgan\Laurel Station\Enforcement Order Support\Wetland Memo\Final\Letter_Aug2009 Wetland 
Assessment.doc 

March 7, 1992 Spill Containment Dam is a plastic structure installed to contain the 1992 
spill.  There is also a small pond behind this dam.  If these dams are no longer needed for 
containment purposes, they could be removed and the dam and pond areas restored to 
native wetland vegetation.  If they are necessary for future containment, it is 
recommended that each location be inspected annually and maintained as needed.  URS 
understands that Kinder Morgan is currently assessing upgrading Dam #2 to provide an 
ongoing physical containment barrier useful in the event of a future release from the site.  
Additionally, the relief tank where the March 7, 1992 release occurred is no longer used 
to contain product so the utility of continuing the March 7, 1992 containment dam is no 
longer apparent. 
 
Since the wetlands affected by the spills appear to have recovered to be very similar to 
what was previously documented, no other wetland mitigation activities appear necessary 
at this time. 
 
We trust this information meets your current requirements.  If you have any questions, or if 
we can be of further assistance, please do not hesitate to contact this office. 

 
Sincerely, 
URS CORPORATION 
 
 
David Every 
Principal Ecologist 
 
 
Karen L. Mixon 
Project Manager 
 
 
References 
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US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Interim Version 

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region 
 
Project/Site: Laurel Station, 1009 East Smith Road City/County: Bellingham   Sampling Date:8-6-09  

Applicant/Owner: Kinder Morgan   State: WA   Sampling Point: SP-1    

Investigator(s): Hamidi, Kidder   Section, Township, Range: S. 33, T. 39N, R. 3E  

Landform (hillslope, terrace, etc.): glaciomarine drift plain    Local relief (concave, convex, none): concave    Slope (%): 1     

Subregion (LRR): A    Lat:          Long:           Datum:        

Soil Map Unit Name: Whatcom-Labounty silt loam, 0-8% slopes   NWI classification: PSSC/PEMC  

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes     No   (If no, explain in Remarks.)  

Are Vegetation      , Soil      , or Hydrology        significantly disturbed?            Are “Normal Circumstances” present?   Yes     No  

Are Vegetation      , Soil yes, or Hydrology       naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes    No  
Hydric Soil Present?  Yes    No  
Wetland Hydrology Present? Yes    No  

 

Is the Sampled Area 

within a Wetland?                   Yes    No  

Remarks:       
 

VEGETATION – Use scientific names of plants. 

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:    4     (A) 
 
Total Number of Dominant    
Species Across All Strata:     5    (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:    80    (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        
OBL species 4    x 1 = 4  
FACW species 30    x 2 = 60  
FAC species 45    x 3 = 135  
FACU species 20    x 4 = 80  
UPL species 0    x 5 = 0  
Column Totals:  99   (A)   279   (B) 

         Prevalence Index  = B/A =  2.8  
Hydrophytic Vegetation Indicators:  

  Dominance Test is >50% 
  Prevalence Index is ≤3.01 
  Morphological Adaptations1 (Provide supporting 

            data in Remarks or on a separate sheet) 
  Wetland Non-Vascular Plants1 
  Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size: 15' radius)  % Cover    Species?    Status   
1.                                 
2.                                 
3.                                 
4.                                 
                                                                                                          = Total Cover 
Sapling/Shrub Stratum   (Plot size: 15' radius) 
1. Rubus spectabilis   20   yes    FAC  
2. Sambucus racemosa   5            FACU  
3. Acer Circinatum   10   yes    FAC-  
4. Rubus armeniacus   10   yes    FACU  
5.                                 
                                                                                                45     = Total Cover 
Herb Stratum   (Plot size: 5' radius) 
1. Polystichum munitum   5            FACU  
2. Athyrium filix-femina   5            FAC  
3. Equisetum telmateia   10   yes    FACW  
4. Phalaris arundinacea   20   yes    FACW  
5. Urtica dioica   5            FAC+  
6. Tolmiea menziesii   5             FAC  
7. Veronica americana   2            OBL  
8. Oenanthe sarmentosa   2            OBL  
9.                                 
10.                                 
11.                                 
                                                                                                54     = Total Cover 
Woody Vine Stratum   (Plot size:      ) 
1.                                 
2.                                 
                                                                                                0     = Total Cover 
% Bare Ground in Herb Stratum 0   

Hydrophytic  
Vegetation 
Present?                 Yes     No  

Remarks: Thuja plicata, Alnus rubra and Populus balsamifera are rooted outside of plot. 

 



US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Interim Version 

SOIL    
                                                   Sampling Point: SP-1  

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)      Color (moist)               %      Color (moist)                 %         Type1       Loc2         Texture                             Remarks                           

0-8       10YR 3/1.5       100                                            SiCL           

8-12       10YR 4/3       90     10YR 4/6, 4/4    10     C     PL, M     GR-L           

12-16       10YR 4/3       90     10YR 4/6, 4/4    10     C     M     VGR-L           

                                                                                         

                                                                                         

                                                                                         

                                                                                         

                                                                                         
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

  Histosol (A1)   Sandy Redox (S5)   2 cm Muck (A10) 
  Histic Epipedon (A2)   Stripped Matrix (S6)   Red Parent Material (TF2) 
  Black Histic (A3)   Loamy Mucky Mineral (F1) (except MLRA 1)   Other (Explain in Remarks) 
  Hydrogen Sulfide (A4)   Loamy Gleyed Matrix (F2)  
  Depleted Below Dark Surface (A11)   Depleted Matrix (F3) 
  Thick Dark Surface (A12)   Redox Dark Surface (F6) 3Indicators of hydrophytic vegetation and 
  Sandy Mucky Mineral (S1)    Depleted Dark Surface (F7)      wetland hydrology must be present, 
  Sandy Gleyed Matrix (S4)   Redox Depressions (F8)      unless disturbed or problematic. 

Restrictive Layer (if present): 

     Type: fine glaciomarine drift material  
     Depth (inches): within 24 inches  

 
 
Hydric Soil Present?     Yes     No  

Remarks: Based on vegetation and hydrology indicators, landform, and the presence of redox concentrations within 10", it is assumed that this soil 
meets the definition of a hydric soil.  It is assumed to meet the hydric soil criteria for long duration ponding (two weeks during the growing season). 
 
 
 

HYDROLOGY 

Wetland Hydrology Indicators:   
Primary Indicators (minimum of one required; check all that apply)                                                           Secondary Indicators (2 or more required) 

  Surface Water (A1)   Water-Stained Leaves (B9) (except MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 

  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  Iron Deposits (B5)   Recent Iron Reduction in Tilled Soils (C6)   FAC-Neutral Test (D5) 
  Surface Soil Cracks (B6)   Stunted or Stressed Plants (D1) (LRR A)   Raised Ant Mounds (D6) (LRR A) 
  Inundation Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

Field Observations: 

Surface Water Present? Yes     No      Depth (inches):          
Water Table Present?  Yes     No      Depth (inches):          
Saturation Present?    Yes     No      Depth (inches):          
(includes capillary fringe) 

 

 

 

Wetland Hydrology Present?    Yes     No  

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:       
 

Remarks: Soils are moist; ponding and surface saturation are assumed for the early part of the growing season (i.e. March). 

paul_hamidi
Text Box



US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Interim Version 

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region 
 
Project/Site: Laurel Station, 1009 East Smith Road City/County: Bellingham   Sampling Date:8-6-09  

Applicant/Owner: Kinder Morgan   State: WA   Sampling Point: SP-2    

Investigator(s): Hamidi, Kidder   Section, Township, Range: S. 33, T. 39N, R. 3E  

Landform (hillslope, terrace, etc.): glaciomarine drift plain    Local relief (concave, convex, none): concave    Slope (%): 1     

Subregion (LRR): A    Lat:          Long:           Datum:        

Soil Map Unit Name: Whatcom-Labounty silt loam, 0-8% slopes   NWI classification: PSSC/PEMC  

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes     No   (If no, explain in Remarks.)  

Are Vegetation      , Soil      , or Hydrology        significantly disturbed?            Are “Normal Circumstances” present?   Yes     No  

Are Vegetation      , Soil      , or Hydrology       naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes    No  
Hydric Soil Present?  Yes    No  
Wetland Hydrology Present? Yes    No  

 

Is the Sampled Area 

within a Wetland?                   Yes    No  

Remarks:       
 

VEGETATION – Use scientific names of plants. 

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:    4     (A) 
 
Total Number of Dominant    
Species Across All Strata:     4    (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:    100    (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        
OBL species 0    x 1 = 0  
FACW species 16    x 2 = 32  
FAC species 69    x 3 = 207  
FACU species 12    x 4 = 48  
UPL species 0    x 5 = 0  
Column Totals:  97   (A)   287   (B) 

         Prevalence Index  = B/A =  2.96  
Hydrophytic Vegetation Indicators:  

  Dominance Test is >50% 
  Prevalence Index is ≤3.01 
  Morphological Adaptations1 (Provide supporting 

            data in Remarks or on a separate sheet) 
  Wetland Non-Vascular Plants1 
  Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size: 15' radius)  % Cover    Species?    Status   
1. Alnus rubra   25   yes    FAC  
2.                                 
3.                                 
4.                                 
                                                                                                25     = Total Cover 
Sapling/Shrub Stratum   (Plot size: 15' radius) 
1. Rubus spectabilis   25   yes    FAC  
2. Sambucus racemosa   2            FACU  
3. Oemleria cerasiformis   5            FACU  
4. Lonicera involnucrata   2            FAC  
5.                                 
                                                                                                34     = Total Cover 
Herb Stratum   (Plot size: 5' radius) 
1. Polystichum munitum   5            FACU  
2. Athyrium filix-femina   15   yes    FAC  
3. Equisetum telmateia   5            FACW  
4. Stachys cooleyae   10   yes    FACW  
5. Geum macrophylum   1            FACW-  
6. Tolmiea menziesii   2             FAC  
7.                                 
8.                                 
9.                                 
10.                                 
11.                                 
                                                                                                38     = Total Cover 
Woody Vine Stratum   (Plot size:      ) 
1.                                 
2.                                 
                                                                                                0     = Total Cover 
% Bare Ground in Herb Stratum 20   

Hydrophytic  
Vegetation 
Present?                 Yes     No  

Remarks: Acer macrophylum rooted outside of plot. 

 



US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Interim Version 

SOIL    
                                                   Sampling Point: SP-2  

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)      Color (moist)               %      Color (moist)                 %         Type1       Loc2         Texture                             Remarks                           

0-8       10YR 3/1       90     10YR 3/3    10     C     M     SiCL           

8-12       2.5Y 4/2.5       90     10YR 4/4    10     C     M     L           

                                                                                         

                                                                                         

                                                                                         

                                                                                         

                                                                                         

                                                                                         
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

  Histosol (A1)   Sandy Redox (S5)   2 cm Muck (A10) 
  Histic Epipedon (A2)   Stripped Matrix (S6)   Red Parent Material (TF2) 
  Black Histic (A3)   Loamy Mucky Mineral (F1) (except MLRA 1)   Other (Explain in Remarks) 
  Hydrogen Sulfide (A4)   Loamy Gleyed Matrix (F2)  
  Depleted Below Dark Surface (A11)   Depleted Matrix (F3) 
  Thick Dark Surface (A12)   Redox Dark Surface (F6) 3Indicators of hydrophytic vegetation and 
  Sandy Mucky Mineral (S1)    Depleted Dark Surface (F7)      wetland hydrology must be present, 
  Sandy Gleyed Matrix (S4)   Redox Depressions (F8)      unless disturbed or problematic. 

Restrictive Layer (if present): 

     Type: fine glaciomarine drift material  
     Depth (inches): within 24 inches  

 
 
Hydric Soil Present?     Yes     No  

Remarks:       
 
 
 

HYDROLOGY 

Wetland Hydrology Indicators:   
Primary Indicators (minimum of one required; check all that apply)                                                           Secondary Indicators (2 or more required) 

  Surface Water (A1)   Water-Stained Leaves (B9) (except MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 

  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  Iron Deposits (B5)   Recent Iron Reduction in Tilled Soils (C6)   FAC-Neutral Test (D5) 
  Surface Soil Cracks (B6)   Stunted or Stressed Plants (D1) (LRR A)   Raised Ant Mounds (D6) (LRR A) 
  Inundation Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

Field Observations: 

Surface Water Present? Yes     No      Depth (inches):          
Water Table Present?  Yes     No      Depth (inches):          
Saturation Present?    Yes     No      Depth (inches):          
(includes capillary fringe) 

 

 

 

Wetland Hydrology Present?    Yes     No  

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:       
 

Remarks: Soils are moist; ponding and surface saturation are assumed for the early part of the growing season (i.e. March). 

 



US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Interim Version 

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region 
 
Project/Site: Laurel Station, 1009 East Smith Road City/County: Bellingham   Sampling Date:8-6-09  

Applicant/Owner: Kinder Morgan   State: WA   Sampling Point: SP-3    

Investigator(s): Hamidi, Kidder   Section, Township, Range: S. 33, T. 39N, R. 3E  

Landform (hillslope, terrace, etc.): glaciomarine drift plain    Local relief (concave, convex, none): concave    Slope (%): 1     

Subregion (LRR): A    Lat:          Long:           Datum:        

Soil Map Unit Name: Whatcom-Labounty silt loam, 0-8% slopes   NWI classification: PFOC  

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes     No   (If no, explain in Remarks.)  

Are Vegetation      , Soil      , or Hydrology        significantly disturbed?            Are “Normal Circumstances” present?   Yes     No  

Are Vegetation      , Soil      , or Hydrology       naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes    No  
Hydric Soil Present?  Yes    No  
Wetland Hydrology Present? Yes    No  

 

Is the Sampled Area 

within a Wetland?                   Yes    No  

Remarks:       
 

VEGETATION – Use scientific names of plants. 

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:    4     (A) 
 
Total Number of Dominant    
Species Across All Strata:     4    (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:    100    (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        
OBL species 10    x 1 = 10  
FACW species 0    x 2 = 0  
FAC species 107    x 3 = 214  
FACU species 2    x 4 = 8  
UPL species 0    x 5 = 0  
Column Totals:  119   (A)   232   (B) 

         Prevalence Index  = B/A =  1.95  
Hydrophytic Vegetation Indicators:  

  Dominance Test is >50% 
  Prevalence Index is ≤3.01 
  Morphological Adaptations1 (Provide supporting 

            data in Remarks or on a separate sheet) 
  Wetland Non-Vascular Plants1 
  Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size: 15' radius)  % Cover    Species?    Status   
1. Alnus rubra   30   yes    FAC  
2. Betula papyrifera   30   yes    FAC  
3. Thuja plicata   10            FAC  
4.                                 
                                                                                                70     = Total Cover 
Sapling/Shrub Stratum   (Plot size: 15' radius) 
1. Rubus spectabilis   30   yes    FAC  
2. Acer circinatum   2            FAC-  
3. Oemleria cerasiformis   2            FACU  
4.                                 
5.                                 
                                                                                                34     = Total Cover 
Herb Stratum   (Plot size: 5' radius) 
1. Lysichitun americanum   10   yes    OBL  
2. Athyrium filix-femina   5            FAC  
3.                                 
4.                                 
5.                                 
6.                                 
7.                                 
8.                                 
9.                                 
10.                                 
11.                                 
                                                                                                15     = Total Cover 
Woody Vine Stratum   (Plot size:      ) 
1.                                 
2.                                 
                                                                                                0     = Total Cover 
% Bare Ground in Herb Stratum 50   

Hydrophytic  
Vegetation 
Present?                 Yes     No  

Remarks:       

 



US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Interim Version 

SOIL    
                                                   Sampling Point: SP-3  

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)      Color (moist)               %      Color (moist)                 %         Type1       Loc2         Texture                             Remarks                           

0-8       2.5Y 3/1       98     2.5Y 3/2    2     C     M     SiL           

8-16       2.5Y 5/1.5       85     10YR 4/6    15     C     M     CL           

                                                                                         

                                                                                         

                                                                                         

                                                                                         

                                                                                         

                                                                                         
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

  Histosol (A1)   Sandy Redox (S5)   2 cm Muck (A10) 
  Histic Epipedon (A2)   Stripped Matrix (S6)   Red Parent Material (TF2) 
  Black Histic (A3)   Loamy Mucky Mineral (F1) (except MLRA 1)   Other (Explain in Remarks) 
  Hydrogen Sulfide (A4)   Loamy Gleyed Matrix (F2)  
  Depleted Below Dark Surface (A11)   Depleted Matrix (F3) 
  Thick Dark Surface (A12)   Redox Dark Surface (F6) 3Indicators of hydrophytic vegetation and 
  Sandy Mucky Mineral (S1)    Depleted Dark Surface (F7)      wetland hydrology must be present, 
  Sandy Gleyed Matrix (S4)   Redox Depressions (F8)      unless disturbed or problematic. 

Restrictive Layer (if present): 

     Type: fine glaciomarine drift material  
     Depth (inches): within 24 inches  

 
 
Hydric Soil Present?     Yes     No  

Remarks:       
 
 
 

HYDROLOGY 

Wetland Hydrology Indicators:   
Primary Indicators (minimum of one required; check all that apply)                                                           Secondary Indicators (2 or more required) 

  Surface Water (A1)   Water-Stained Leaves (B9) (except MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 

  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  Iron Deposits (B5)   Recent Iron Reduction in Tilled Soils (C6)   FAC-Neutral Test (D5) 
  Surface Soil Cracks (B6)   Stunted or Stressed Plants (D1) (LRR A)   Raised Ant Mounds (D6) (LRR A) 
  Inundation Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

Field Observations: 

Surface Water Present? Yes     No      Depth (inches):          
Water Table Present?  Yes     No      Depth (inches):          
Saturation Present?    Yes     No      Depth (inches):          
(includes capillary fringe) 

 

 

 

Wetland Hydrology Present?    Yes     No  

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:       
 

Remarks: Soils are moist; ponding and surface saturation are assumed for the early part of the growing season (i.e. March). 

 



US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Interim Version 

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region 
 
Project/Site: Laurel Station, 1009 East Smith Road City/County: Bellingham   Sampling Date:8-6-09  

Applicant/Owner: Kinder Morgan   State: WA   Sampling Point: SP-4    

Investigator(s): Hamidi, Kidder   Section, Township, Range: S. 33, T. 39N, R. 3E  

Landform (hillslope, terrace, etc.): glaciomarine drift plain    Local relief (concave, convex, none): concave    Slope (%): 1     

Subregion (LRR): A    Lat:          Long:           Datum:        

Soil Map Unit Name: Whatcom-Labounty silt loam, 0-8% slopes   NWI classification: PFOC  

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes     No   (If no, explain in Remarks.)  

Are Vegetation      , Soil      , or Hydrology        significantly disturbed?            Are “Normal Circumstances” present?   Yes     No  

Are Vegetation      , Soil      , or Hydrology       naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes    No  
Hydric Soil Present?  Yes    No  
Wetland Hydrology Present? Yes    No  

 

Is the Sampled Area 

within a Wetland?                   Yes    No  

Remarks:       
 

VEGETATION – Use scientific names of plants. 

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:    4     (A) 
 
Total Number of Dominant    
Species Across All Strata:     5    (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:    80    (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        
OBL species 0    x 1 = 0  
FACW species 75    x 2 = 150  
FAC species 139    x 3 = 417  
FACU species 30    x 4 = 120  
UPL species 0    x 5 = 0  
Column Totals:  244   (A)   687   (B) 

         Prevalence Index  = B/A =  2.82  
Hydrophytic Vegetation Indicators:  

  Dominance Test is >50% 
  Prevalence Index is ≤3.01 
  Morphological Adaptations1 (Provide supporting 

            data in Remarks or on a separate sheet) 
  Wetland Non-Vascular Plants1 
  Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size: 15' radius)  % Cover    Species?    Status   
1. Alnus rubra   80   yes    FAC  
2. Acer macrophylum   5            FACU  
3. Thuja plicata   5            FAC  
4.                                 
                                                                                                90     = Total Cover 
Sapling/Shrub Stratum   (Plot size: 15' radius) 
1. Rubus spectabilis   2            FAC  
2. Lonicera involnucrata   20   yes    FAC  
3. Oemleria cerasiformis   20   yes    FACU  
4. Thuja plicata   5            FAC  
5. Symphoricarpus albus   5            FACU  
                                                                                                52     = Total Cover 
Herb Stratum   (Plot size: 5' radius) 
1. Ranunculus repens   75   yes    FACW  
2. Athyrium filix-femina   25   yes    FAC  
3. Tolmiea menziesii   2            FAC  
4.                                 
5.                                 
6.                                 
7.                                 
8.                                 
9.                                 
10.                                 
11.                                 
                                                                                                102     = Total Cover 
Woody Vine Stratum   (Plot size:      ) 
1.                                 
2.                                 
                                                                                                0     = Total Cover 
% Bare Ground in Herb Stratum 0   

Hydrophytic  
Vegetation 
Present?                 Yes     No  

Remarks:       

 



US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Interim Version 

SOIL    
                                                   Sampling Point: SP-4  

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)      Color (moist)               %      Color (moist)                 %         Type1       Loc2         Texture                             Remarks                           

0-8       10YR 3/2       95     10YR 3/3    5     C     M     SiL           

8-13       10YR 4/2       95     10YR 4/4    5     C     M     SiL           

13-16       2.5Y 5/2       80     10YR 5/6    20     C     M     L           

                                                                                         

                                                                                         

                                                                                         

                                                                                         

                                                                                         
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

  Histosol (A1)   Sandy Redox (S5)   2 cm Muck (A10) 
  Histic Epipedon (A2)   Stripped Matrix (S6)   Red Parent Material (TF2) 
  Black Histic (A3)   Loamy Mucky Mineral (F1) (except MLRA 1)   Other (Explain in Remarks) 
  Hydrogen Sulfide (A4)   Loamy Gleyed Matrix (F2)  
  Depleted Below Dark Surface (A11)   Depleted Matrix (F3) 
  Thick Dark Surface (A12)   Redox Dark Surface (F6) 3Indicators of hydrophytic vegetation and 
  Sandy Mucky Mineral (S1)    Depleted Dark Surface (F7)      wetland hydrology must be present, 
  Sandy Gleyed Matrix (S4)   Redox Depressions (F8)      unless disturbed or problematic. 

Restrictive Layer (if present): 

     Type: fine glaciomarine drift material  
     Depth (inches): within 24 inches  

 
 
Hydric Soil Present?     Yes     No  

Remarks:       
 
 
 

HYDROLOGY 

Wetland Hydrology Indicators:   
Primary Indicators (minimum of one required; check all that apply)                                                           Secondary Indicators (2 or more required) 

  Surface Water (A1)   Water-Stained Leaves (B9) (except MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 

  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  Iron Deposits (B5)   Recent Iron Reduction in Tilled Soils (C6)   FAC-Neutral Test (D5) 
  Surface Soil Cracks (B6)   Stunted or Stressed Plants (D1) (LRR A)   Raised Ant Mounds (D6) (LRR A) 
  Inundation Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

Field Observations: 

Surface Water Present? Yes     No      Depth (inches):          
Water Table Present?  Yes     No      Depth (inches):          
Saturation Present?    Yes     No      Depth (inches):          
(includes capillary fringe) 

 

 

 

Wetland Hydrology Present?    Yes     No  

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:       
 

Remarks: Ponding and surface saturation are assumed for the early part of the growing season (i.e. March). 

 



US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Interim Version 

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region 
 
Project/Site: Laurel Station, 1009 East Smith Road City/County: Bellingham   Sampling Date:8-6-09  

Applicant/Owner: Kinder Morgan   State: WA   Sampling Point: SP-5    

Investigator(s): Hamidi, Kidder   Section, Township, Range: S. 33, T. 39N, R. 3E  

Landform (hillslope, terrace, etc.): glaciomarine drift plain    Local relief (concave, convex, none): concave    Slope (%): 1     

Subregion (LRR): A    Lat:          Long:           Datum:        

Soil Map Unit Name: Whatcom silt loam, 30-60% slopes   NWI classification: PFOC  

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes     No   (If no, explain in Remarks.)  

Are Vegetation      , Soil      , or Hydrology        significantly disturbed?            Are “Normal Circumstances” present?   Yes     No  

Are Vegetation      , Soil      , or Hydrology       naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes    No  
Hydric Soil Present?  Yes    No  
Wetland Hydrology Present? Yes    No  

 

Is the Sampled Area 

within a Wetland?                   Yes    No  

Remarks:       
 

VEGETATION – Use scientific names of plants. 

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:    5     (A) 
 
Total Number of Dominant    
Species Across All Strata:     5    (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:    100    (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        
OBL species 10    x 1 = 10  
FACW species 6    x 2 = 12  
FAC species 130    x 3 = 390  
FACU species 10    x 4 = 40  
UPL species 0    x 5 = 0  
Column Totals:  156   (A)   452   (B) 

         Prevalence Index  = B/A =  2.9  
Hydrophytic Vegetation Indicators:  

  Dominance Test is >50% 
  Prevalence Index is ≤3.01 
  Morphological Adaptations1 (Provide supporting 

            data in Remarks or on a separate sheet) 
  Wetland Non-Vascular Plants1 
  Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size: 15' radius)  % Cover    Species?    Status   
1. Alnus rubra   50   yes    FAC  
2. Populus balsamifera   20   yes    FAC  
3.                                 
4.                                 
                                                                                                70     = Total Cover 
Sapling/Shrub Stratum   (Plot size: 15' radius) 
1. Rubus spectabilis   25   yes    FAC  
2. Lonicera involnucrata   5            FAC  
3. Acer circinatum   30   yes    FAC-  
4. Rubus armeniacus   5            FACU  
5.                                 
                                                                                                65     = Total Cover 
Herb Stratum   (Plot size: 5' radius) 
1. Polystichum munitum   5            FACU  
2. Glyceria elata   5            FACW+  
3. Geum macrophylum   1            FACW-  
4. Lysichitun americanum   10   yes    OBL  
5.                                 
6.                                 
7.                                 
8.                                 
9.                                 
10.                                 
11.                                 
                                                                                                21     = Total Cover 
Woody Vine Stratum   (Plot size:      ) 
1.                                 
2.                                 
                                                                                                0     = Total Cover 
% Bare Ground in Herb Stratum 40   

Hydrophytic  
Vegetation 
Present?                 Yes     No  

Remarks:       

 



US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Interim Version 

SOIL    
                                                   Sampling Point: SP-5  

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)      Color (moist)               %      Color (moist)                 %         Type1       Loc2         Texture                             Remarks                           

0-12       10YR 3/2       90     10YR 4/4, 4/6    10     C     M     L           

                                                                                         

                                                                                         

                                                                                         

                                                                                         

                                                                                         

                                                                                         

                                                                                         
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

  Histosol (A1)   Sandy Redox (S5)   2 cm Muck (A10) 
  Histic Epipedon (A2)   Stripped Matrix (S6)   Red Parent Material (TF2) 
  Black Histic (A3)   Loamy Mucky Mineral (F1) (except MLRA 1)   Other (Explain in Remarks) 
  Hydrogen Sulfide (A4)   Loamy Gleyed Matrix (F2)  
  Depleted Below Dark Surface (A11)   Depleted Matrix (F3) 
  Thick Dark Surface (A12)   Redox Dark Surface (F6) 3Indicators of hydrophytic vegetation and 
  Sandy Mucky Mineral (S1)    Depleted Dark Surface (F7)      wetland hydrology must be present, 
  Sandy Gleyed Matrix (S4)   Redox Depressions (F8)      unless disturbed or problematic. 

Restrictive Layer (if present): 

     Type:        
     Depth (inches):        

 
 
Hydric Soil Present?     Yes     No  

Remarks:       
 
 
 

HYDROLOGY 

Wetland Hydrology Indicators:   
Primary Indicators (minimum of one required; check all that apply)                                                           Secondary Indicators (2 or more required) 

  Surface Water (A1)   Water-Stained Leaves (B9) (except MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 

  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  Iron Deposits (B5)   Recent Iron Reduction in Tilled Soils (C6)   FAC-Neutral Test (D5) 
  Surface Soil Cracks (B6)   Stunted or Stressed Plants (D1) (LRR A)   Raised Ant Mounds (D6) (LRR A) 
  Inundation Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

Field Observations: 

Surface Water Present? Yes     No      Depth (inches):          
Water Table Present?  Yes     No      Depth (inches):          
Saturation Present?    Yes     No      Depth (inches):          
(includes capillary fringe) 

 

 

 

Wetland Hydrology Present?    Yes     No  

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:       
 

Remarks: Flooding and surface saturation are assumed for the early part of the growing season (i.e. March). 

 



 

 

 

 

 

 

 

 

 

 

ATTACHMENT 3 

WETLAND PHOTOS 

 

  



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Dam 1 at south end of project site 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

       Sample Point 1 near Dam 1 

  



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

         Sample Point 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                   

 Near Sample Point 2 

 

  



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    Dense blackberry north of Sample Point 2 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Sample Point 3 

  



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                   
 

 South of Sample Point 3 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     Sample Point 4 

  



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    Ditch north of E. Smith Road 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     Dam 2 and ponded area 

 

  



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    Deer Creek tributary north of Dam 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Sample Point 5 along Deer Creek, east of Hannegan Road 
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          Memo 

       Century Square 
          1501 4th Avenue, Suite 1400 
          Seattle, Washington   98101 
          206.438.2700  Telephone 
          206.438.2699  Fax 
 

To: Karen Mixon, Project Manager Info: FINAL 

From: Jennifer B. Garner, Chemist Date: June 16, 2011 

RE: 
Data Quality Review  
Soil, Sediment, and Surface Water Sampling - June 2010 
Kinder Morgan – Laurel Station Data Gap Investigation 

   
The data quality review of 108 soil samples, 30 sediment samples, 5 surface water samples, 3 rinsate blanks, 

and one trip blank collected between June 7, 2010 and June 17, 2010 has been completed.  The samples were analyzed 
by Analytical Resources, Incorporated (ARI) located in Tukwila, Washington for benzene, toluene, ethylbenzene, m,p-
xylene, and o-xylene (BTEX) by EPA Method 8021-modified, total petroleum hydrocarbons (TPHs, gasoline-range, 
diesel-range, oil-range, and/or hydrocarbon identification) by Washington State Department of Ecology (Ecology) 
Methods NWTPH-Gx, NWTPH-Dx, and/or NWTPH-HCID, polynuclear aromatic hydrocarbons (PAHs) by EPA 
Method 8270 modified by select ion monitoring (SIM), total organic carbon (TOC) by Plumb, 1981, and/or total solids 
by EPA Method 160.3 as indicated in the cross-reference below.  Samples were analyzed for the chemical 
constituents as described in Final Supplemental Remedial Investigation/Feasibility Study Work Plan, Laurel 
Station, 1009 East Smith Road, Bellingham, Washington, dated May 28, 2010. 

 
The analyses were performed in general accordance with methods specified in EPA’s Test Methods for 

Evaluating Solid Waste (SW-846), Update IIIB, June 2005 and Methods for Chemical Analysis of Water and 
Wastes, March 1983, Ecology’s Analytical Methods for Petroleum Hydrocarbons, June 1997, and Procedures for 
Handling and Chemical Analysis of Sediment and Water Samples, Plumb, 1981.  The laboratory provided full data 
packages containing sample results and associated QA/QC data.  The following samples are associated with ARI 
sample delivery groups (SDGs) QZ99, RA02, RA96, RA97, RA98, RA99, RB00, RB02, and RB03: 

 

Sample ID Laboratory ID Matrix Requested Analyses 

SU1-B20-29 QZ99A Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B20-30 QZ99B Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B12-6 QZ99C Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B12-10 QZ99D Soil NWTPH-HCID, NWTPH-Gx, BTEX, NWTPH-Dx, PAHs 

SU1-B12-15 QZ99E Soil NWTPH-HCID, NWTPH-Gx, BTEX, NWTPH-Dx, PAHs 

SU1-B12-20 QZ99F Soil NWTPH-Gx, BTEX, NWTPH-Dx, PAHs 

SU1-B12-34 QZ99G Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B12-45 QZ99H Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B14-5 QZ99I Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B14-10 QZ99J Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B14-15 QZ99K Soil NWTPH-Gx, BTEX, NWTPH-Dx, PAHs 

SU1-B14-20 QZ99L Soil NWTPH-Gx, BTEX, NWTPH-Dx, PAHs 

SU1-B14-25 QZ99M Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B14-30 QZ99N Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B14-35 QZ99O Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B14-40 QZ99P Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B14-45 QZ99Q Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B16-5 QZ99R Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B16-15 QZ99S Soil NWTPH-Gx, BTEX, NWTPH-Dx 
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Sample ID (continued) Laboratory ID Matrix Requested Analyses 

SU1-B16-20 QZ99T Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B16-25 RA02A Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B16-30 RA02B Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B16-35 RA02C Soil NWTPH-Gx, BTEX, NWTPH-Dx 

Soil Dup 1 (Duplicate of SU1-B14-15) RA02D Soil NWTPH-Gx, BTEX, NWTPH-Dx, PAHs 

Rinsate Blank 1 RA02E Water NWTPH-Gx, BTEX, NWTPH-Dx 

Rinsate Blank 2 RA02F Water NWTPH-Gx, BTEX, NWTPH-Dx 

Trip Blank RA02G Water NWTPH-Gx, BTEX 

SU1-B19-6 RA96A Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B19-8 RA96B Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B19-10 RA96C Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B11-5 RA96D Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B11-10 RA96E Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B11-15 RA96F Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SOIL DUP2 (Duplicate of SU1-B11-15) RA96G Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B10-5 RA96H Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B10-10 RA96I Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B10-15 RA96J Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU3-B7-5 RA96K Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU3-B7-7 RA96L Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU3-B1-2 RA96M Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU3-B1-5 RA96N Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU3-B1-8 RA96O Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU3-B2-2 RA96P Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU3-B2-5 RA96Q Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU3-B3-5 RA96R Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU3-B3-10 RA96S Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU3-B3-15 RA96T Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU3-B6-2 RA97A Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU3-B6-5 RA97B Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU3-B4-2 RA97C Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU3-B4-5 RA97D Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU3-B5-2 RA97E Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU3-B5-5 RA97F Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU2-B1-2 RA97G Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU2-B1-5 RA97H Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU2-B1-10 RA97I Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SOIL DUP3 (Duplicate of SU2-B1-10) RA97J Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU2-B4-2 RA97K Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU2-B4-5 RA97L Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU2-B4-10 RA97M Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU2-B4-12.5 RA97N Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU2-B2-2 RA97O Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU2-B2-5 RA97P Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU2-B3-2 RA97Q Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU2-B3-5 RA97R Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU2-B7-2 RA97S Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU2-B7-5 RA97T Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU2-B7-10 RA98A Soil NWTPH-Gx, BTEX, NWTPH-Dx 
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Sample ID (continued) Laboratory ID Matrix Requested Analyses 

SU2-B6-2 RA98B Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU2-B6-5 RA98C Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU2-B6-10 RA98D Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU2-B5-2 RA98E Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU2-B5-5 RA98F Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU2-B5-7 RA98G Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU2-B8-2 RA98H Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU2-B8-5 RA98I Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU2-B8-7 RA98J Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B17-3 RA98K Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B17-5 RA98L Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B17-10 RA98M Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B1-5 RA98N Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B1-10 RA98O Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B1-15 RA98P Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B2-5 RA98Q Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B2-10 RA98R Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B2-15 RA98S Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B4-5 RA98T Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B4-10 RA99A Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B4-15 RA99B Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B3-5 RA99C Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B3-10 RA99D Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B3-15 RA99E Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B5-2 RA99F Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B5-5 RA99G Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B9-3 RA99H Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B9-5 RA99I Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B9-10 RA99J Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B9-12.5 RA99K Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SOIL DUP4 (Duplicate of SU1-B9-12.5) RA99L Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B6-3 RA99M Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B6-5 RA99N Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B6-10 RA99O Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B7-3 RA99P Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B7-5 RA99Q Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B7-10 RA99R Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B7-12 RA99S Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B8-5 RA99T Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU3-SW1 RB00A Surface Water NWTPH-Gx, BTEX, NWTPH-Dx 

SU3-SW2 RB00B Surface Water NWTPH-Gx, BTEX, NWTPH-Dx 

Rinsate Blank 3 RB00C Water NWTPH-Gx, BTEX, NWTPH-Dx 

SU3-SW3 RB00D Surface Water NWTPH-Gx, BTEX, NWTPH-Dx 

A3-DAM3 RB00E Surface Water NWTPH-Gx, BTEX, NWTPH-Dx 

A3-DAM2 RB00F Surface Water NWTPH-Gx, BTEX, NWTPH-Dx 

A3-SED3-R RB02A Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

A3-SED2-L RB02B Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

A3-SED2-C RB02C Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

A3-SED2-R RB02D Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 
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Sample ID (continued) Laboratory ID Matrix Requested Analyses 

A3-SED1-L RB02E Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

A3-SED1-C RB02F Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

A3-SED1-R RB02G Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

A2-SED1-L RB02H Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

A2-SED1-C RB02I Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

A2-SED1-R RB02J Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

A1-SED3-L RB02K Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

A1-SED3-C RB02L Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

A1-SED3-R RB02M Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

A1-SED2-L RB02N Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

A1-SED2-C RB02O Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

A1-SED2-R RB02P Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

A1-SED1-L RB02Q Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

A1-SED1-C RB02R Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

A1-SED1-R RB02S Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

SU1-B8-10 RB03A Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B8-12 RB03B Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B18-5 RB03C Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU1-B18-10 RB03D Soil NWTPH-Gx, BTEX, NWTPH-Dx 

SU3-SED1-L RB03E Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

SU3-SED1-C RB03F Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

SU3-SED1-R RB03G Sediment NWTPH-HCID, NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

SU3-SED2-L RB03H Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

SU3-SED2-C RB03I Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

SU3-SED2-R RB03J Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

SU3-SED3-L RB03K Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

SU3-SED3-C RB03L Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

SU3-SED3-R RB03M Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

A3-SED3-L RB03N Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

A3-SED3-C RB03O Sediment NWTPH-Gx, BTEX, NWTPH-Dx, TOC, Total Solids 

 
The following comments refer to ARI’s performance in meeting the quality control specifications described in 

the analytical methods.  Data were qualified based on the method criteria and guidance provided in the EPA 
documents USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, June 
2008 and USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
2010.  Data qualifiers assigned to this sample set are included in Table 1.  Data qualifiers that may be assigned to 
data from these SDGs include: 
 

 U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 

 J - The analyte was positively identified; the associated numerical value is the approximate concentration 
of the analyte in the sample.  A ‘+’ or ‘-‘ may be assigned to the ‘J’ flag to indicate high or low bias, 
respectively. 

 
 UJ - The analyte was not detected above the reported sample quantitation limit.  However, the reported 

quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to 
accurately and precisely measure the analyte in the sample.   

 
 R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria.  The presence or absence of the analyte cannot be verified. 
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 DNR - Do Not Report.  Multiple results reported from different analytical dates and/or dilutions.  Value 
from another analysis should be used. 

 
Sample Receipt 
 
Samples were shipped by overnight delivery to the laboratory.  Upon receipt by the laboratory, the sample jar 
information was compared to the associated chain-of-custody (COC) and the cooler temperatures were recorded.   
Several coolers were received below the EPA-recommended limits of 4°C±2°C at 0.1°C, 0.8°C, 1.2°C, and 1.3°C.  
Data were not qualified based on the cooler temperatures. 
 
The laboratory noted that the depth suffix (-30) was not recorded on the sample bottle for SU1-B20-30.  The laboratory 
correctly identified the sample using the time collected and with concurrence from URS Corporation. 
 
The laboratory noted that pea-sized (2-4 mm) air bubbles were present in one of the three VOA vials submitted for the 
trip blank associated with SDGs QZ99 and RA02.  Data were not qualified based on the presence of pea-sized air 
bubbles in the trip blank vial. 
 
Organic Analyses 
 
Samples were analyzed for BTEX, TPHs, and/or PAHs by the methods identified in the introduction to this report. 
 
1. Holding Times – Acceptable  
 
2. GC/MS Instrument Performance Checks – Acceptable (applicable to PAHs by 8270-SIM only) 
 
3. Initial and Continuing Calibrations – Acceptable except as noted below: 
 

NWTPH-Gx - The percent differences (%Ds) for the surrogate trifluorotoluene (TFT) exceeded the method 
limit of 15% in the continuing calibrations analyzed on June 18, 2010 (20.4%, 17.1%, and 16.5%), June 
20, 2010 (25.4%), and June 21, 2010 (16.8%).  Data were not qualified based on the surrogate %Ds in 
these continuing calibrations. 
 
BTEX by Method 8021-modified – The %Ds for o-xylene (15.1%) and TFT (17.7%) exceeded the method 
limit of 15% in the continuing calibration analyzed on June 22, 2010.  Data were not qualified based on the 
surrogate %D in this continuing calibration.  As the %D for o-xylene was only slightly below the method 
limit and this analyte was not detected in the associated samples, data were not qualified based on this 
continuing calibration result. 

 
4. Blanks – Acceptable  
  
5. Surrogates – Acceptable except as noted below: 
 

NWTPH-Dx – The percent recoveries for o-terphenyl in the first laboratory control duplicate sample 
extracted on June 19, 2010 (121%), the second method blank extracted on June 19, 2010 (118%), and the 
second laboratory control duplicate sample extracted on June 19, 2010 (117%) exceeded the control limits 
of 49-120%.  Data were not qualified based on the surrogate recoveries in quality control samples.   
 
o-Terphenyl was not recovered from SU1-B16-5 due to elevated concentrations of TPH present in the 
sample.  The results for diesel-range and oil-range TPH in this sample are qualified as estimated and 
flagged ‘J’ based on the surrogate result. 
 
PAHs by Method 8270-SIM – The percent recovery for d10-2-methylnaphthalene in SU1-B12-20 (104%) 
exceeded the control limits of 34-100%.  As the alternate surrogate, d14-dibenzo(a,h)anthracene, was 
acceptable in this sample, data were not qualified based on the d10-2-methylnaphthalene result. 
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The surrogates d10-2-methylnaphthalene and d14-dibenzo(a,h)anthracene were not recovered from the 
dilutions performed on SU1-B12-15, SU1-B12-20, and SU1-B14-15.  As the surrogate recoveries were 
acceptable in the full-strength analyses of these samples, data were not qualified based on the surrogate 
recoveries in the dilutions. 

 
6. Internal Standards – Acceptable (applicable to PAHs by Method 8270-SIM only) 
 
7. Laboratory Control /Laboratory Control Sample Duplicate (LCS/LCSD) – Acceptable where applicable 

except as noted below: 
 
 NWTPH-Dx – The percent recoveries for diesel-range TPH in the LCS (96.7%) and LCSD (103%) 

extracted on June 19, 2010 exceeded the control limits of 54-96%.  The results for diesel-range TPH in A3-
SED3-R, A3-SED2-C, A2-SED1-R, and A1-SED1-R are qualified as estimated and flagged ‘J’ based on 
the LCS/LCSD results.  Diesel-range TPH was not detected in the other samples associated with this 
LCS/LCSD pair; therefore, no further qualification based on this LCS/LCSD is required. 
 

8. Matrix Spike/Matrix Spike Duplicates (MS/MSDs) - Acceptable except as noted below: 
 

BTEX by Method 8021-modified – MS/MSDs were performed on SU1-B14-30, SU1-B10-5, SU2-B1-10, 
SU1-B7-5, and A1-SED2-R.  Results were acceptable. 
 
A MS/MSD was performed on SU1-B4-5.  The percent recoveries for toluene (137%), m,p-xylene (121%), 
and o-xylene (127%) exceeded the control limits of 72-120%, respectively.  Toluene, m,p-xylene, and o-
xylene were not detected in SU1-B4-5; therefore, data were not qualified for these analytes based on the 
elevated MS/MSD results. 
 
A MS/MSD was performed on SU3-SED1-R.  The percent recoveries for benzene (125%), toluene 
(123%), ethylbenzene (121%), m,p-xylene (121%), and o-xylene (121%) exceeded the control limits of 72-
120%, 72-120%, 71-120%, 72-120%, and 72-120%, respectively.  Benzene, toluene, ethylbenzene, m,p-
xylene, and o-xylene were not detected in SU3-SED1-R; therefore, data were not qualified for these 
analytes based on the elevated MS/MSD results. 
 
A MS/MSD for BTEX was not performed in association with the surface water samples.  Precision and 
accuracy were assessed using the LCS/LCSD results. 
 
NWPTH-HCID – A MS/MSD for HCID was not performed in association with this analysis and is not 
required per the method.  Precision and accuracy were not assessed. 
 
NWTPH-Gx – MS/MSDs were performed on SU1-B14-30, SU1-B10-5, SU2-B1-10, SU1-B7-5, and A1-
SED2-R.  Results were acceptable. 
 
A MS/MSD was performed on SU1-B4-5.  The percent recoveries for gasoline-range TPH in the MS 
(141%) and MSD (140%) exceeded the control limits of 74-124%.  Gasoline-range TPH was not detected 
in this sample; therefore, data were not qualified based on the elevated MS/MSD results. 
 
A MS/MSD was performed on SU3-SED1-R.  The percent recoveries for gasoline-range TPH in the MS 
(139%) and MSD (137%) exceeded the control limits of 74-124%.  Gasoline-range TPH was not detected 
in this sample; therefore, data were not qualified based on the elevated MS/MSD results. 
 
A MS/MSD for gasoline-range TPH was not performed in association with the surface water samples.  
Precision and accuracy were assessed using the LCS/LCSD results. 
 
NWTPH-Dx –MS/MSDs were performed on SU1-B14-30, SU1-B10-5, SU2-B1-10, SU1-B17-3, SU1-B7-
5, SU1-B8-10, and A3-SED1-R.  Results were acceptable.  
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A MS/MSD for diesel-range TPH and oil-range TPH was not performed in association with the surface 
water samples.  Precision and accuracy were assessed using the LCS/LCSD results. 
 
PAHs by Method 8270-SIM – A MS/MSD was performed on SU1-B14-20.  The percent recoveries for 
several analytes were outside the control limits as noted below: 
 

Analyte MS MSD RPD Control Limits 

Naphthalene 121% 130% ok 37-100% 
2-Methylnaphthalene NR NR NC 39-100% 
1-Methylnaphthalene 199% 261% ok 30-160% 
Phenanthrene ok 112% ok 47-100% 
Chrysene 128% 126% ok 51-106% 

       NR – not recovered NC – not calculable  ok - result acceptable    
                          RPD – relative percent difference 

 
As the sample concentration for 2-methylnaphthalene was more than four times (4x) the spike 
concentration, data were not qualified for this analyte in SU1-B14-20 based on the MS/MSD results.  As 
the percent recovery in the MS and the RPD for the MS/MSD pair were acceptable for phenanthrene, data 
were not qualified in this sample based on the MSD result.  The results for naphthalene, 1-
methylnaphthalene, and chrysene in SU1-B14-20 are qualified as estimated and flagged ‘J’ based on the 
elevated MS/MSD results. 
 

9. Field Duplicates – Acceptable (applicable to NWTPH-Gx, NWTPH-Dx, and PAHs only) 
 

General – Field duplicates were submitted for SU1-B14-15, SU1-B11-15, SU2-B1-10, and SU1-B9-12.5 
and identified as Soil Dup1, Soil Dup 2, Soil Dup 3, and Soil Dup 4, respectively.  Results were 
comparable except as noted below. 
 
The RPDs for toluene (74%), ethylbenzene (84%), m,p-xylene (76%), 2-methylnaphthalene (71%), 1-
methylnaphthalene (67%), fluorene (58%), phenanthrene (69%), pyrene (71%), benzo(a)anthracene (99%), 
and chrysene (73%) were more than 50% for the parent sample/field duplicate pair SU1-B14-15/Soil Dup 
1.  The results for these analytes in SU1-B14-15 and Soil Dup 1 are qualified as estimated and flagged ‘J’ 
based on the elevated RPDs. 
 

10. Reporting Limits – Acceptable except as noted below: 
 

General – The reporting limits for BTEX, gasoline-range TPH, diesel-range TPH, oil-range TPH, and/or 
PAHs in several samples were elevated due to the percent moisture content of the samples.  The elevated 
reporting limits may affect the use of the data for regulatory comparison in some cases. 
 
NWTPH-Gx – SU1-B12-10, SU1-B14-15, and Soil Dup 1 required dilutions to quantitate high 
concentrations of gasoline-range TPH present in the samples.  Results for gasoline-range TPH that 
exceeded the linear range of the instrument were flagged with an ‘E’ by the laboratory and have been 
qualified with the flag ‘DNR’ for Do Not Report.  As the reporting limits for analytes other than gasoline-
range TPH were lower for the undiluted analyses, results for compounds that were not flagged ‘E’ by the 
laboratory in the undiluted analyses of these samples are qualified with the flag ‘DNR’ for the diluted 
analyses. 
 
PAHs by Method 8270-SIM – One or more PAHs in SU1-B12-15, SU1-B12-20, SU1-B14-15, and Soil 
Dup 1 exceeded the calibration range of the instrument and were flagged ‘E’ by the laboratory and have 
been qualified with the flag ‘DNR.’  As the reporting limits for analytes were lower for the undiluted 
analyses, results for compounds that were not flagged ‘E’ by the laboratory in the undiluted analyses of 
these samples are qualified with the flag ‘DNR’ for the diluted analyses. 
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The results or reporting limits for one or more PAHs in several samples were flagged ‘M’ or ‘Y’ by the 
laboratory to indicate that the result or reporting limit was elevated due to matrix interferences.  The ‘M’ 
and ‘Y’ flagged results are considered estimated and are qualified with a ‘J’ or ‘UJ,’ respectively. 
 

11. Chromatographic Review 
 

NWTPH-HCID – The laboratory indicated that the patterns present in the gasoline range for SU1-B12-10 
and SU1-B12-15 did not match the laboratory standard patterns for gasoline.  The laboratory positively 
identified diesel and motor oil in SU1-B12-10, SU1-B12-15, and SU3-SED1-R. 
 
NWTPH-Dx – The laboratory identified TPH patterns in samples as noted below. 
 

Pattern Identification Associated Samples 
GRO SU1-B12-6, SU1-B14-5, SU1-B14-35, SU1-B19-6, SU1-B11-5, SU3-B7-5, 

SU3-B1-5, SU3-B3-15, SU2-B1-2, SU2-B4-5, SU2-B4-10, SU1-B2-5, SU1-
B4-5, SU1-B7-10, A3-SED1-L 

DRO SU3-B4-2, SU1-B9-3, A3-SED3-R, A3-SED2-C, A2-SED1-R, A1-SED1-R, 
SU3-SED3-C, SU3-SED3-R 

RRO SU2-B1-2 
Gasoline SU1-B12-34, SU1-B9-5, SU1-B6-5, SU1-B7-5, SU1-B8-5, SU1-B12-15, 

SU1-B12-20, SU1-B12-45, SU1-B14-15, SU1-B14-20, SU1-B14-25, Soil 
Dup1, SU1-B12-10 

Diesel SU1-B20-29, SU1-B12-6, SU1-B12-10, SU1-B12-15, SU1-B12-20, SU1-
B12-34, SU1-B12-45, SU1-B14-5, SU1-B14-15, SU1-B14-20, SU1-B14-25, 
SU1-B16-5, SoilDup1, SU1-B11-5, SU3-B7-5, SU3-B1-5, SU2-B4-5, SU2-
B4-10, SU2-B4-12.5, SU1-B2-5, SU1-B6-5, SU3-SED1-R 

Motor Oil SU1-B20-29, SU1-B12-6, SU1-B12-10, SU1-B12-15, SU1-B12-20, SU1-
B12-34, SU1-B12-45, SU1-B14-5, SU1-B14-15, SU1-B14-20, SU1-B14-25, 
SU1-B16-5, Soil Dup 1, SU1-B11-5, SU3-B7-5, SU3-B1-5, SU3-B4-2, SU2-
B4-5, SU2-B4-10, SU1-B1-5, SU1-B2-5, SU1-B9-3, SU1-B8-5, A3-SED3-
R, A3-SED2-L, A3-SED2-C, A3-SED2-R, A3-SED1-L, A2-SED1-L, A2-
SED1-C, A2-SED1-R, A1-SED3-L, A1-SED3-C, A1-SD3-R, A1-SED2-C, 
A1-SED2-R, A1-SED1-R, SU3-SED1-R, SU3-SED2-L, SU3-SED2-R, SU3-
SED3-L, SU3-SED3-C, SU3-SED3-R, A3-SED3-L, A3-SED3-C 

GRO – Pattern profile does not match laboratory standard chromatogram for gasoline. 
DRO - Pattern profile does not match laboratory standard chromatogram for diesel. 
RRO - Pattern profile does not match laboratory standard chromatogram for motor oil. 

 
Conventional Analyses 
 
Samples were analyzed for TOC and total solids by the methods identified in the introduction to this report. 
 
1. Holding Times – Acceptable  
 
2. Initial and Continuing Calibrations – Acceptable where applicable 
 
3. Blanks – Acceptable  
 
4. Laboratory Control Sample (LCS) and/or Standard Reference Material (SRM) – Acceptable where 

applicable 
 
5. Matrix Spike (MS, applicable to TOC analysis only) – Acceptable except as noted below: 
  

TOC by Plumb, 1981 – A MS was performed on A3-SED3-R.  Results were acceptable.  A MS was 
performed on SU3-SED1-L.  The percent recovery for TOC (128.5%) exceeded the control limits of 75-
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125%.  The result for TOC in SU3-SED1-L is qualified as estimated and flagged ‘J’ based on the elevated MS 
result. 

 
6. Laboratory Duplicate - Acceptable 
 

TOC by Plumb, 1981 – Laboratory duplicates were performed on A3-SED3-R and SU3-SED1-L.  Results 
were comparable. 
 
Total Solids by Method 160.3 – Laboratory duplicates were performed on A3-SED3-R and SU3-SED1-L.  
Results were comparable. 
 

7. Reporting Limits – Acceptable 
 
Overall Assessment of Data 
 

The data reported in these SDGs, as qualified, are considered to be usable for meeting project objectives.  
The completeness for SDGs QZ99, RA02, RA96, RA97, RA98, RA99, RB00, RB02, and RB03 is 100%. 

 
Table 1 - Summary of Qualified Data 

 

Sample ID Lab ID Analyte Result Units Final Result 

SU1-B12-10 QZ99D Gasoline Range Organics 1,100 E mg/kg DNR 

   Acenaphthylene 38 Y ug/kg 38 UJ 

   Acenaphthene 38 Y ug/kg 38 UJ 

   Pyrene 98 M ug/kg 98 J 

   Benzo(a)pyrene 18 M ug/kg 18 J 

   Dibenzofuran 40 Y ug/kg 40 UJ 

  QZ99DDL Benzene 140 U ug/kg DNR 

   Toluene 150 ug/kg DNR 

   Ethylbenzene 1,600 ug/kg DNR 

   m, p-Xylene 280 U ug/kg DNR 

   o-Xylene 650 ug/kg DNR 

SU1-B12-15 QZ99E Naphthalene 4,200 E ug/kg DNR 

   2-Methylnaphthalene 17,000 E ug/kg DNR 

   1-Methylnaphthalene 11,000 E ug/kg DNR 

   Acenaphthylene 200 Y ug/kg 200 UJ 

   Acenaphthene 270 M ug/kg 270 J 

   Fluoranthene 73 Y ug/kg 73 UJ 

   Pyrene 360 M ug/kg 360 J 

   Benzo(a)pyrene 40 M ug/kg 40 J 

   Dibenzofuran 300 M ug/kg 300 J 

  QZ99EDL Acenaphthylene 300 U ug/kg DNR 

   Acenaphthene 300 U ug/kg DNR 

   Fluorene 1,900 ug/kg DNR 

   Phenanthrene 3,100 ug/kg DNR 

   Anthracene 300 U ug/kg DNR 

   Fluoranthene 300 U ug/kg DNR 

   Pyrene 400 M ug/kg DNR 
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Table 1 - Summary of Qualified Data (continued) 
 

Sample ID Lab ID Analyte Result Units Final Result 

 SU1-B12-15 QZ99EDL Benzo(a)anthracene 300 U ug/kg DNR 

  (continued)  Chrysene 580 ug/kg DNR 

   Benzo(b)fluoranthene 300 U ug/kg DNR 

   Benzo(k)fluoranthene 300 U ug/kg DNR 

   Benzo(a)pyrene 300 U ug/kg DNR 

   Indeno(1,2,3-cd)pyrene 300 U ug/kg DNR 

   Dibenz(a,h)anthracene 300 U ug/kg DNR 

   Benzo(g,h,i)perylene 300 U ug/kg DNR 

   Dibenzofuran 400 M ug/kg DNR 

SU1-B12-20 QZ99F 2-Methylnaphthalene 6,200 E ug/kg DNR 

   1-Methylnaphthalene 4,100 E ug/kg DNR 

   Acenaphthylene 62 Y ug/kg 62 UJ 

   Acenaphthene 95 M ug/kg 95 J 

   Fluoranthene 32 Y ug/kg 32 UJ 

   Pyrene 130 M ug/kg 130 J 

   Dibenzofuran 120 M ug/kg 120 J 

  QZ99FDL Naphthalene 1,300 ug/kg DNR 

   Acenaphthylene 140 U ug/kg DNR 

   Acenaphthene 140 U ug/kg DNR 

   Fluorene 590 ug/kg DNR 

   Phenanthrene 1,000 ug/kg DNR 

   Anthracene 140 U ug/kg DNR 

   Fluoranthene 140 U ug/kg DNR 

   Pyrene 140 M ug/kg DNR 

   Benzo(a)anthracene 140 U ug/kg DNR 

   Chrysene 180 ug/kg DNR 

   Benzo(b)fluoranthene 140 U ug/kg DNR 

   Benzo(k)fluoranthene 140 U ug/kg DNR 

   Benzo(a)pyrene 140 U ug/kg DNR 

   Indeno(1,2,3-cd)pyrene 140 U ug/kg DNR 

   Dibenz(a,h)anthracene 140 U ug/kg DNR 

   Benzo(g,h,i)perylene 140 U ug/kg DNR 

   Dibenzofuran 140 U ug/kg DNR 

SU1-B14-15 QZ99K Gasoline Range Organics 2,300 E mg/kg DNR 

   Toluene 240 ug/kg 240 J 

   Ethylbenzene 4,400 ug/kg 4,400 J 

   m, p-Xylene 190 ug/kg 190 J 

   Naphthalene 1,700 E ug/kg DNR 

   2-Methylnaphthalene 7,900 E ug/kg DNR 

   1-Methylnaphthalene 5,200 E ug/kg DNR 

   Acenaphthylene 81 Y ug/kg 81 UJ 

   Acenaphthene 97 M ug/kg 97 J 

   Fluorene 710 ug/kg 710 J 

   Phenanthrene 1,300 ug/kg 1,300 J 

   Fluoranthene 18 Y ug/kg 18 UJ 
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Table 1 - Summary of Qualified Data (continued) 
 

Sample ID Lab ID Analyte Result Units Final Result 

SU1-B14-15 QZ99K Pyrene 150 M ug/kg 150 J 

 (continued)  Benzo(a)anthracene 53 ug/kg 53 J 

  Chrysene 280 ug/kg 280 J 

  Dibenzofuran 130 M ug/kg 130 J 

  QZ99KDL Benzene 130 U ug/kg DNR 

   Toluene 200 ug/kg DNR 

   Ethylbenzene 2,500 ug/kg DNR 

   m, p-Xylene 260 U ug/kg DNR 

   o-Xylene 130 U ug/kg DNR 

   2-Methylnaphthalene 6,500 ug/kg 6,500 J 

   1-Methylnaphthalene 4,400 ug/kg 4,400 J 

   Acenaphthylene 150 U ug/kg DNR 

   Acenaphthene 150 U ug/kg DNR 

   Fluorene 790 ug/kg DNR 

   Phenanthrene 1,200 ug/kg DNR 

   Anthracene 150 U ug/kg DNR 

   Fluoranthene 150 U ug/kg DNR 

   Pyrene 180 M ug/kg DNR 

   Benzo(a)anthracene 150 U ug/kg DNR 

   Chrysene 260 ug/kg DNR 

   Benzo(b)fluoranthene 150 U ug/kg DNR 

   Benzo(k)fluoranthene 150 U ug/kg DNR 

   Benzo(a)pyrene 150 U ug/kg DNR 

   Indeno(1,2,3-cd)pyrene 150 U ug/kg DNR 

   Dibenz(a,h)anthracene 150 U ug/kg DNR 

   Benzo(g,h,i)perylene 150 U ug/kg DNR 

   Dibenzofuran 150 M ug/kg DNR 

SU1-B14-20 QZ99L Naphthalene 150 ug/kg 150 J 

   1-Methylnaphthalene 510 ug/kg 510 J 

   Acenaphthylene 19 Y ug/kg 19 UJ 

   Pyrene 60 M ug/kg 60 J 

   Benzo(a)anthracene 22 M ug/kg 22 J 

   Chrysene 120 ug/kg 120 J 

   Dibenzofuran 17 M ug/kg 17 J 

SU1-B16-5 QZ99R Diesel Range Organics 93 mg/kg 93 J 

   Motor Oil 59 mg/kg 59 J 

Soil Dup 1 RA02D Gasoline Range Organics 1,000 E mg/kg DNR 

   Toluene 110 ug/kg 110 J 

   Ethylbenzene 1,800 ug/kg 1,800 J 

   m, p-Xylene 85 ug/kg 85 J 

   2-Methylnaphthalene 4,200 E ug/kg DNR 

   1-Methylnaphthalene 2,800 E ug/kg DNR 

   Acenaphthylene 44 Y ug/kg 44 UJ 

   Acenaphthene 110 M ug/kg 110 J 

   Fluorene 390 ug/kg 390 J 
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Table 1 - Summary of Qualified Data (continued) 
 

Sample ID Lab ID Analyte Result Units Final Result 

Soil Dup 1 RA02D Phenanthrene 630 ug/kg 630 J 

(continued)  Pyrene 71 M ug/kg 71 J 

  Benzo(a)anthracene 18 ug/kg 18 J 

  Chrysene 130 ug/kg 130 J 

  Dibenzofuran 89 M ug/kg 89 J 

  RA02DDL Benzene 120 U ug/kg DNR 

   Toluene 150 ug/kg DNR 

   Ethylbenzene 1,500 ug/kg DNR 

   m, p-Xylene 240 U ug/kg DNR 

   o-Xylene 120 U ug/kg DNR 

   Naphthalene 890 ug/kg DNR 

   2-Methylnaphthalene 3,100 ug/kg 3,100 J 

   1-Methylnaphthalene 2,200 ug/kg 2,200 J 

   Acenaphthylene 140 U ug/kg DNR 

   Acenaphthene 140 U ug/kg DNR 

   Fluorene 410 ug/kg DNR 

   Phenanthrene 620 ug/kg DNR 

   Anthracene 140 U ug/kg DNR 

   Fluoranthene 140 U ug/kg DNR 

   Pyrene 140 U ug/kg DNR 

   Benzo(a)anthracene 140 U ug/kg DNR 

   Chrysene 140 ug/kg DNR 

   Benzo(b)fluoranthene 140 U ug/kg DNR 

   Benzo(k)fluoranthene 140 U ug/kg DNR 

   Benzo(a)pyrene 140 U ug/kg DNR 

   Indeno(1,2,3-cd)pyrene 140 U ug/kg DNR 

   Dibenz(a,h)anthracene 140 U ug/kg DNR 

   Benzo(g,h,i)perylene 140 U ug/kg DNR 

   Dibenzofuran 140 U ug/kg DNR 

A3-SED3-R RB02A Diesel Range Organics 42 mg/kg 42 J 

A3-SED2-C RB02C Diesel Range Organics 28 mg/kg 28 J 

A2-SED1-R RB02J Diesel Range Organics 11 mg/kg 11 J 

A1-SED1-R RB02S Diesel Range Organics 12 mg/kg 12 J 

SU3-SED1-L RB03E Total Organic Carbon 1.04 % 1.04 J 
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Karen Mixon
URS Corporation
Century Square
1501 Fourth Avenue Suite 1400
Seattle. WA 98101

RE: Laurel Station
ARI Job: QZ99

Dear Karen:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt
documentation, and the final data package for the project referenced above.

Sample receipt information and analytical details are addressed in the Case Narrative.

Copies of the reports and all associated raw data will be kept on file at ARI. If you have any
questions or require additional information, please contact me at your convenience.

Sincerely,
ANALYTICAL RESOURCES, INC.
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Kelly Bottem
Client Services Manaser
(206) 695-62rr
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tL Analytical Resources, Incorporated

W Analytical Chemists and Consultants Cooler ReceiPt Forrn

ARr crienr tt P:S p,"j"a N'"'", Ld ttlf€.l sta+{ oh
coc No(s): = affi'' Derivered uylr@uns courier Hand Delivered other:-

AssisnedARrJob *", 874C1 rrackins Not g'+eq gWN^
prefiminary Examination Phase: ?a}1ffiO (FtO

Were intacl, properly signed and dated custody seals attached to the outside of to cooler? € 
No

rYES NO
Were custody papers included with the cooler? Y-
Were custody papers properly filled out (ink, signed, etc') """ """ ' (y No

TemperatureofCoo|e(s)('C)(recommended2.0-6.0.Cforchemistry)........,2.1o,?)

ff cooler temperature is out of compliance fill out form oooToF r"-p o"' ro* Wq ru 14
tl

coolerAccepted oy: y'$,y' o"te' t'of l}ll} rime: ?E

@
YES

dR)
G;
@
@
(E$

YES

YES

@

NO

@
NO

NO

NO

NO

NO

&
NO

NO

\(D
Samples Logged bY: <JI- Date:

* NotifY ProJecl Manager

Cet eacrr(6a g g r--68 Foam B lock

custodyforms and atbch all

Log-ln Phase:

Was a temperature blank included in the cooleP "' "' "' " ' " YES

Other;
What kind of packing material was used? "' Paper

NA
Was sufficient ice used (if appropriate)? " " " " " " " "'
Were all boftles sealed in individual plastic bags?

Did all boftles anive in good condiUon (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received?

Did all bottle labels and tags agree with cust6dy papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet' excluding VOCs)"'

Were all VOC vials free of air bubbles?

Was sufiicient amount of sample sent in each bottle? " ' " ' ' " '

Date VOC Trip Blank was made at ARl"'

Was Sampte SplitbyARl , 1$) YES Date/nme:- Equipment: Split by:

rime: lD6
of discrepancies or concems*

NA

@
g

ffi, oiscrepancies, E Resorufions.'""*"ffi"{"';; ;;'"x u^+ 2 &'fu'ts - 
'*L'l 

0w' *l^eAi t's

tttct>'^'gl.]+l,zr&Y*"T ilO nzticl'nt"

Fg miit

fir{D

0016F
3t2110

Cooler Receipt Form Revision 014



ANALYTICAL
RESOURGES
INCORPORATED

Case Narrative
Project: Laurel Station
ARI IDs: QZ99
June 17,2010
Page 1 of2

Sample Receipt:

Analytical Resources, Inc. (ARI) accepted twenty soil samples, two water samples in good condition on June
10, 2010 under ARI Sample Delivery Group (SDG) Q299. The samples were received at cooler temperatures
of 3.3 and 0.8"C.

For further details regarding sample receipt please refer to the enclosed Cooler Receipt Forms.

Select samples were analyzed for SIM PAHs, HCID, NWTPH-G plus BTEX and NWTPH-Dx, as requested
on the Chain of Custodv.

Gasoline Ranee Orsanics bv NWTPH-Gx plus BTEX bv 80218 Mod:

The samples were analyzed between 6110/rc and 6114110 - within the method recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): A1l analytes of interest were within method acceptance criteria.

Surrogates: All surrogate recoveries were within control limits.

Method Blank(s): The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD(s): The LCS and LCSD were in control.

Matrix Spike/ Matrix Spike Duplicate/ RPD (s): Are in control.

Diesel Ranse Organics by NWTPH-D Extended:

The samples were extracted on 6/10/10 and analyzed on 6111110 and 6112/10 - within the method
recommended holding time.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Surrogates: The surrogate o-Terphenyl is out of control high for the matrix spike sample SU1-B14-30. The
matrix spike recoveries are in control and no further corrective action was taken.

Method Blank(s): The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD(s): The LCS and LCSD were in control.

Matrix Spike/ Matrix Spike Duplicate/ RPD (s): Are in control.



ANALYTIGAL
RESOURGES
INCORPORATED

Case Narrative
Project: Laurel Station
ARI IDs: QZ99
June 17,2010
Page? of2

HCID:

The samples were extracted on 6115ll0 and analyzed on 6ll5l10 - within the method recommended holding
time.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Surrogates: Are in control.

Method Blank(s): The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

PNAs by EPA Method 8270D SIM (Select Ion Monitorine) - GC/MS:

The samples were extracted on 6115ll0 and analyzed on 6116110 - within the method recommended holding
trme.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Internal Standards: The internal standards were in control.

Surrogates: The surrogate MNP is out of control high in the original analysis of sample SU1-B12-20. The
sample was re-analyzed at a dilution with all surrogate recoveries in control and both sets of data have been
included for your review.

Method Blank(s): The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD(s): The LCS and LCSD were in control.

Matrix Spike/ Matrix Spike Duplicate/ RPD (s): The matrix spike and or matrix spike duplicate for sample
SU1-B14-20 is out of control high for several analytes. No further corrective action was taken.
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NA The flagged analyte was not analyzed for

NR Spiked compound recovery is not reported due to chromatographic interference

NS The flagged analyte was not spiked into the sample

M Estimated value for an analyte detected and confirmed by an analyst but with low
spectral match parameters. This flag is used only for GC-MS analyses

M2 The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern most
closely matches that of the sample. The reported value is an estimate.

N The analysis indicates the presence of an analyte for which there is presumptive

evidence to make a "tentative identification"

Y The analyte is not detected at or above the reported concentration. The reporting
limit is raised due to chromatographic interference. The Y flag is equivalent to the
U flag with a raised reporting limit.

C The analyte was positively identified on only one of two chromatographic columns.
Chromatographic interference prevented a positive identification on the second
column

p The analyte was detected on both chromatographic columns but the quantified

values differ by >40% RPD with no obvious chromatographic interference

Geotechnical Data

A The total of all fines fractions. This flag is used to report total fines when only
sieve analysis is requested and balances total grain size with sample weight.

F Samples were frozen prior to particle size determination

SM Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with the
sieving process and/or moisture content, porosity and saturation calculations

SS Sample did not contain the proportion of "fines" required to perform the pipette
portion of the grain size analYsis

W Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Laboratory Quality Assurance Plan Page 131 of 155 Version 13-000
8117109
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Data Reporting Qualifiers
Effective 711012009

Inorganic Data

U Indicates that the target analyte was not detected at the reported concentration

* Duplicate RPD is not within established control limits

B Reported value is less than the CRDL but > the Reporting Limit

N Matrix Spike recovery not within established control limits

NA Not Applicable, analyte not spiked

H The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

L Analyte concentration is <5 times the Reporting Limit and the replicate control limit
defaults to +1 RL instead of the normal 20% RPD

Organic Data

U lndicates that the target analyte was not detected at the reported concentration

* Flagged value is not within established control limits

B Analyte detected in an associated Method Blank at a concentration greater than
one-half of ARI's Reporting Limit or 5o/" of the regulatory limit or 5o/o of the analyte
concentration in the sample.

J Estimated concentration when the value is less than ARI's established reporting
limits

D The spiked compound was not detected due to sample extract dilution

E Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

O lndicates a detected analyte with an initial or continuing calibration that does not
meet established acceptance criteria (<20%RSD, <Zlo/oDrift or minimum RRF).

S Indicates an analyte response that has saturated the detector. The calculated
concentration is not valid; a dilution is required to obtain valid quantification of the
analyte

Laboratory Quality Assurance Plan Page 130 of 155 Version 13-000



firsbffirb@
INCORPORATED

ARI Jobz QZ99
Matrix: Soil-

TPHG SOIL SURROGATE RECOVERY SUMIIARY

QC Report No: QZ99-URS
Project: Laurel- Station

Event: 337 62344.00005

BE'B TFT BBZ TOT OUTC]-ient ID
MB-061010
LCS-061010
LCSD-061010
su1-82 0-2 9
su1-B2 0-30
5U1-E fZ-O
MB-O61410
LCS-061410
LCSD-061410
^rrl nl a 1nJUI--D]Z_IU
SU1-B12-10 DL
5UI-iJIZ-IJ

hr 4 anJU!-15!Z-ZV
su1-B12-34
su1-812-4 5

su1-B1 4 -5
su1-B14-10
MB-061110
LCS-061110
LCSD-061110
su1-81 4 -1 5

SU1_B14-15 DL
su1-B1 4 -2 0

5Ut_-ur4-zJ
su1-B1_4 -3 0

SU1-B14-30 MS

su1-814-30 MSD
su1-B1 4 -3 5

su1-B14-40
su1-814 -4 5
su1-B1 6-5
su1-816- l-5
5Ul_-lJ10-ZU

NA 96.42 98 . 9?
NA 1033 1.022
NA 97 .32 98.18
NA 1093 106%
NA 1083 106%
NA L04Z 101?
NA 9'7 .32 99.Le"
NA I02Z 101?
NA I02Z 1,022
NA 1094 lO2Z
NA 96.6% ll2z
NA 99.22 1013
NA 100? 103?
NA 1038 107%
NA l-00% 95.3%
NA 96.1% 99.32
NA 95.18 98.8?
NA 96.2% 96.22
NA 1,042 99.3?
NA 99.32 91.42
NA 91,.42 105?
NA 101% 118 ?
NA 103? 1003
NA 104% r23Z
NA 1,022 l-03%
NA 1073 105?
NA r02z 101?
NA 90. 3? 95 .2eo

NA 85.9? 93.8U
NA 87 . 3? 93 .12
NA 8'7 .1,2 94.22
NA 95 .42 99 .6%
NA 101? L04Z

0
0
0
0
0
0
U

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
n

0
0

(BFB) : Bromofluorobenzene
(TFT) : Trifl-uorotoluene
fRRZ\ : Rromohenzene

Log Number Range: L0-13906 to

LCS/MB LIMITS
(70-130)
( 80-120 )

(80-120)

10-13925

QC LIMITS
(70-130)
\vv +svl

( 62-130 )

FORM II TPHG

Page 1 for QZ99



fixsbfisrb@
INCORPORATED

ARI Job: QZ99
Matrix: Soil-

BETX SOIL SURROGATE RECOVERY SUM}4ARY

QC Report No: QZ99-URS
Proiect: Laurel Station

Event: 337 62344. 00005

TFT BBZ TOT OUTClient ID
MB-061010
LUJ-UOIUIU
LCSD-061010
5U I- bZU- ZY
5U-L-TJZU-JU
JUt_-5J_Z-O
MB-061410
LCS-061410
LCSD-061410
JUJ-_5J-Z-.LU
bul--ulz-.1_u u!
5UT-TJIZ-IJ
>u r- tr Lz- zv
5UJ--tJIZ-JZ+
su1-B12-4 5
su1-81 4 -5
su1-B14-10
MB-061110
LCS-061110

a1a 16LUJU-U O.I. I- l. U

su1-B14-15
SU1-B14-15 DL
JUI.-EI-'I-ZU
su1-B1 4 -2 5
su1-81 4 -30
SU1-814-30 MS
sul-B14-30 MSD

5Ul.-IJI4-J3
su1-B14-40
su1-B14-45
5U-L-IJIb-f,
bUI-tJ]O-TJ
bU -L-IJI O-Z U

9'7 .re" 99.22
103% 7022

99.3? 100?
111? 106ir
109? 7022
105% 101%

99.13 99.12
106? r04e"
105? ro2e"
111? 108?

98.1% 103?
103? 126Z
104? l24Z
106% l-07%
10 5 % L20e"
101? I02Z

98.82 101_U

101? 100?
109% t04e"
104? 1013

95.3% 91.8?
108A 113?
10 6 % 1,r2%
1083 115%
107U 106%
111% 10 8 ?

105? 104%
93 . 42 96 .9e.
88.0? 95.12
89.8ts 96.0%
89.5? 96.72
91.22 101?
to2z 105%

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
n

0

0
0
0
0
0
0
0
0
n

0
n

n
n
n

(TFT) : Trifluorotofuene
(BBZ) = Bromobenzene

Log Number Range: 10-13906 to

LCS/IC LIMITS QC LIMITS
(80-r-20) (68-L24)
('77-720) (62-134)

tu- L5YZz

FORM II BETX

Page I for QZ99



firsbffi*@
INCORPORATEDORGAI{ICS AI{ALYSIS DATA SHEET

BETX by Method SW8021BMod
TPHG by Method I{W:IPHG
Page 1 of 1

Lab sjamp_Le -LIJ: wtu-ub_LUt-u
LIMS ID;10-13906
Matrix: Soil-
Data Release Authorized:
Rpnnrterlt 06/1\/10

Date Anal-yzedz 05/1.O/10 1"3:25
fnstrument/Anal-vst : PID3/MH

CAS Nunber Analyte

Sample ID: MB-051010
METHOD BLA}IK

QC Report No: QZ99-URS
Project: Laurel- Station

Event : 337 62344. 00005
Date Sampled; NA

Date Received: NA

Purge Vol-ume: 5.0 mL
Sample Amount: 100 mg-dry-wt

Rt Result

11,-43-2 Benzene
tuu-uu-J Joruene
100-41-4 Ethylbenzene
I79601,-23-1 m,p-Xylene
95-41-6 o-Xvlene

12 <IzU
12 <L2V
12 <12U
25 <25V
12 <IzU

GAS ]D
Gasoline Range Hydrocarbons 5.0 < 5.0 U

BETX Surrogate Recovery

Trifluorotoluene 9'l .te"
Bromobenzene 99.22

Gasoline Surrogate Recovery

Tri f l-uorotoluene 96 . 4Z
Bromobenzene 98.9%

BETX val-ues reported in Vg/kS (ppb)
Gasoline values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabfe gasoline pattern.

euantitation on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I



Arsbf;srb@
INCORPORATEDORGAI{ICS A}.IAI,YSIS DATA SHEET

BETX by Method SVf8021BN1od
IPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: MB-O61110
LIMS ID:10-13916
Matrix: Soil- ,4
Data Release Authorized /ft/
Reported: 06/15/LO /

Date Analyzed: 06/II/I0 I0:.22
fnstrument/AnaIyst. : PID3/MH

CAS Nunber Anal-yte

SampJ.e ID: MB-061110
METHOD BI,ANK

QC Report No: QZ99-URS
Project: Laurel Station

Event: 337 62344.00005
Date Sampled: NA

Date Received: NA

Purge Vol-ume: 5. O mL
Samp1e Amount: 100 mg-dry-wt

RL Resu].t

'7 I-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
L79601"-23-l m,p-XyIene
95-4'l -6 o-Xv]ene

L2 <r2U
72 <rzv
12 <IzU
25 <25V
L2 <rzv

GAS ID
Gasol-ine Range Hydrocarbons 5.0 < 5.0 U

BETX Surrogate Recovery

Trifluorotoluene 101?
Bromobenzene 100U

Gasoline Surrogate Recovery

Tri fluorotofuene
Bromobenzene

96.22
96.2e"

BETX values reported in pS/kg (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoli-ne.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I



fixsiffift@
INCORPORATEDORGAI\IICS AI.TALYSIS DATA SHEEI

BETX by l4ethod SV{80218['tod
TPHG by Method NWTPHG
Page 1 of 1

LAt) sAMDI-E ID: IVITJ-UbT4l-U
LIMS ID;10_13909
Matrix: SoiI
Data Release Authorized:
Reported: 06/15/1,0

Date Anal-yzed: 06/ L4 /LQ l-5:.51
InsLrument/AnaIyst : PID3/MH

CAS Nruber Analyte

SampJ-e ID: MB-061410
METHOD BI,AI{K

Al'- Dannrt- \ln . .tZ 9 9-URSV

Project: Laurel- Station
Event: 337 62344.00005

Date Sampled: NA
Date Received: NA

Purge Volume: 5.0 mL
Sample Amount: 100 mg-dry-wt

RL Result
'7 I- 43-2 Benzene
J_UU-UU-J tOJ_Uene
l-00-41-4 Ethylbenzene
f /Vhf ll-/<- | m n-X\/lAnA

95-47 -6 o-XVl-ene

12 <LzV
12 <IzU
12 <r2U
25 <25U
72 <I2V

GAS ID
Gasoline Range Hydrocarbons 5.0 < 5.0 U ---

BETX Surrogate Recovery

Trifluorotoluene 99.1?
Bromobenzene 99.72

Gasoline Surrogate Recovery

Trifluorotofuene
Bromobenzene

9'7 .32
99.1%

BETX values reported in pg/kg (ppb)
Gasoline values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resuft that does not match an identifiabl-e gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I



f,rssHsrb@
INCORPORATEDORGATICS A}IALYSIS DATA SHEET

BETX by Method SW8021Bt'Iod
TPHG by Method NWTPFTG

Page 1 of 1

Lab Sample ID: QZ99A
LIMS ID: 10-13906
Matrix: Soil- .4
Data Rel-ease Autho rized,: fi/Reportedz 06/15/10 r

Date Anal-yzedi 06/I0 /70 14 : 00
f nstrument /Ana1yst : PlD3 /MH

CAS Nunber Analyte

Sample ID: SU1-820-29
SA}4PLE

QC Report No: QZ99-URS
Project: Laurel- Station

Event: 33762344.00005
Date Sampled: 06/01 /I0

Date Received: 06/I0/I0

Purge Vol-ume: 5.0 mL
SampJ-e Amount: 69 ng-dry-wt

Percent Moisture: 5.22

RL Result

1I-43-2 Benzene
108-88-3 To]uene
100-41-4 Ethylbenzene
71960I-23-I m,p-XyIene
95-4'7 -6 o-Xvlene

18
J_t'

,Lb

36
18

<18U
<18U
<18U
<36u
<18u

GAS ID
Gasol-ine Range Hydrocarbons 1.3 < 7.3 U

BETX Surrogate Recovery

Tri-f Iuorotol-uene
Bromobenzene

111?
106?

Gasoline Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

10 9%

106?

BETX values reported in pS/kg (ppb)
Gasoline val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an i-dentifiable qasofine pattern.
n,.-^!i+-t.lvudrrLrLoLrvrr urr total- peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



aIsbff:rb@
INCORPORATEDORGAI{ICS AhIAIYSIS DATA SITEET

BETX by l.lethod SW8021BDlod
TPHG by Method NWEPHG
Page l- of 1

T,ah .Samnle Tf): OZ999E

LIMS ID:10-13907
Matrix: Soil-
Data Rel-ease Authorized:
Reported: 06 / 1,5 / 1,0

Date Anal-yzedi 06/1,0 /I0 14 : 31
f nstrument/Anal-vst : PID3/MH

CAS Nurnber Analyte

Sanple ID: SU1-820-30
SAI.{PLE

ol' Pannrl- \In. nZ99-URSE

Project: Laurel Station
Event : 337 62344. 00005

Date Sampled: 06/01 /70
Date Received: 06/I0/IO

Purge Volume: 5.0 mL
Sample Amount: 88 ng-dry-wt

Percent Moisture: 5.5?

Rt Result

'l I- 43-2 Benzene
ruu-uu-J lor-uene
100-41-4 Ethylbenzene
!1960I-23-1. m,p-Xylene
95-41-6 o-Xvlene

14 <14U
t4 <14U
14 < 14 U
28 <28U
14 <14U

GAS ID
Gasol-j-ne Range Hydrocarbons 5.1 < 5.'7 U ---

BETX Surrogate Recovery

Tri-fluorotol-uene 109ts
Bromobenzene ]-022

Gasoline Surrogate Recovery

Tri fluorotoluene
Bromobenzene

1083
10 6%

BETX values reported in pS/kg (ppb)
Gasol-ine vafues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasofine.
GRO: Positive result that does not match an identifiable gasolJ-ne pattern.
nrr-hfir-+i total peaks in the gasoline range from Toluene to Naphthalene.vuqrrutu4Lrvtt vt!

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



trsbHsrb@
INCORPORATEDORGATiIICS AI.TALYSIS DATA SHEET

BETX by Method SW8021B['1od
TPHG by lrlethod NWTPHG
Page 1 of 1

Lab Sample ID: QZ99C
LIMS ID:10-13908
Matrix: Soil ,4
Data Rel-ease Authorized /fl
Reported:. 06/L5/1,0

Date Ana.l-yzedz 06/L0/I0 14:55
J_nsE.rumenc /AnarvsE : YJ_uJ / tvlfl

Sample ID: SU1-812-5
SAIVTPLE

QC Report No: QZ99-URS-Pro j ect : Laurel- Station
Event: 337 62344.00005

Date Sampled: 06/0'l /10
Date Received: 06/L0/L0

Purge Volume: 5.0 mL
Sample Amount: 110 mg-dry-wt

Percent Moisture: 6.3?

CAS Nunber Anal.yte Rf, Result

1L-43-2 Benzene 11 < 11 U
108-88-3 To]-uene 11 18
100-41-4 Ethylbenzene 11 < 11 U
l1960L-23-I m,p-Xy1ene 23 < 23 U

95-47-5 o-Xylene 11 20

GAS ID
Gasoline Range Hydrocarbons 4.5 5.8 GRO

BETX Surrogate Recovery

Trif l-uoroto]uene 1052
Bromobenzene 1013

Gasoline Surrogate Recoverl

Trif Iuorotol-uene
Bromobenzene

I04Z
101%

BETX val-ues reported in pS/kS (ppb)
Gasol-ine va}ues reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiab]e qasol-ine pattern.
A"--!j+^+r total peaks in the gasoline range from Toluene to Naphthalene.vuqtrLfLaLrvlr vrr

Results corrected for soil moi-sture content per Section 11.10.5 of EPA Method 8000C.

FORM I



irsbfisrb@
INCORPORATEDORGAIiIICS AIIALYSIS DATA SHEET

BETX by I'tethod S!V8021BMod
TPHG by l4ethod NIIIPHG
Page 1 of 1

Lab Sample ID: Qz99D
LIMS ID:10-l-3909
Matrix: Soil-
Data Release Authorized:
Rcnnrf erl: O6/1\/I0

Date Anal-yzedz 06/70/I0 1,5:20
Instrument/AnaIyst : PID3/MH

Sampl-e ID: SU1-B12-10
SAMPI,E

QC Report No: QZ99-URS
Project: Lauref Station

Event: 337 62344.00005
Date Sampled: 06/07 /1,O

Date Received: 06/!0/L0

Purge Vofume: 5.0 mL
Sample Amount: 90 mg-dry-wt

Percent Moisture: 9.0?

CAS Nunber Analyte RL Resu]-t

7l-43-2 Benzene t4 18
108-88-3 Toluene L4 150
100-41-4 Ethylbenzene L4 2,3OO
L796OL-23-L m,p-Xylene 28 l2O
95-47-6 o-Xylene L4 1,000

GAS ID
Gasoline Range Hydrocarbons 5.6 1'100 E GAS

BETX Surrogate Recovery

Trifl-uorotoluene 1118
Bromobenzene 108%

Gasoline Surrogate RecoverY

Trif l-uorotol-uene
Bromobenzene

109?
ro2z

BETX values reported in Vg/kg (ppb)
Gasoline val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

A,,rnr.ir-r; t-nt-:l norlzq .i n l-L^ ^--^lina rrnry5, from TOltrene fO Nanhfhalene_
ULldIlLl-LdLIL)II (JII LvLer peq^r rrr slls 9qDvIIrIs !arlyE !rvrlr r Lv ltqyrrerr

Resul-ts corrected for soil- moisture content per Section 11.1-0.5 of EPA Method 8000C.

FORM I



fiIs:fiS*@
INCORPORATEDORGANICS A}IAIYSIS DATA SHEET

BETX by Method SW8021BMod
TPHG by Method NW:IPHG
Page 1- of 1

Lab Sample ID: QZ99D
LIMS ID:10-13909
Matrix: SoiL
Data Rel-ease Authorizedt
Reported z 06/15/1,O

Date Anafyzed: 06/14l10 18:36
Instrument,/AnaIvst : PID3/MH

CAS Nunber Anal-yte

SampJ.e ID: SU1-812-10
DILUTION

Ar- Panarr NI^. nZ99-URSvv r\vyv! Y,

Project: Laurel- Station
Event: 33762344.00005

Date Sampled: 06/01 /I0
Date Received: 06/1'0/L0

Purge Volume: 5.0 mL
Sample Amount: 9.0 mg-dry-wt

Percent Moisture: 9.0%

RL Resu1t

'7 L- 43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
1,1 960L-23-L m, p-Xylene
95-47-6 o-Xylene

r40 < 140 u
140 150
L40 1,600
280 < 280 U

140 550

GAS ID
GasoIine Range Hydrocarbons 55 L,2O0 GAS

BETX Surrogate Recovery

Trifl-uorotoluene 98. 1?
Bromobenzene l-03?

Gasoline Surrogate Recovery

Trifluorotoluene
Bromobenzene

96.62
LL2e"

BETX val-ues reported in pg/kS (ppb)
Gasoline values reported in mglkg (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positj-ve resul-t that does not match an identifiable gasollne pattern.

n..-*rl+^+i total- peaks in the gasoline range from Tofuene to Naphthalene.vudllLILqLfurr vlr

Resufts corrected for soif moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



tlstfi8*@
INCORPORATEDORGATiIICS AI{A],YSIS DATA SHEET

BETX by Method S?[8021814od
TPHG by Method NWTPHG
Paqe 1 of 1

Lab Sample ID: Qz99E
LIMS ID: 10-13910
Matrix: Soil-
Data Re]ease Authorized:
Reported: 06/15/I0

Date Anaf yzed: 06 / 1-0 / 70 15: 44
tnsErumenE,/AnarvsE i Y LD5 / Lv!!l

CAS Nunber Arral-yte

Sanple ID: SU1-B12-15
SAI'{PLE

QC Report No: QZ99-URS
Project: Laurel Station

Event: 337 62344.00005
Date Sampled: 06/O'7 /1.0

Date Received: 06/I0/1,0

Purge Vol-ume: 5.0 mL
Qamnla Amnrrnl-. 7 1 mn-rlrrr "!rorllvrs rulluUlILr / rI lttg-UIy-WL

Percent Moisture: 15.08

RL Resu1t

77-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
L196OL-23-L m,p-XyJ-ene
95-47-6 o-Xylene

180 < 180 U

180 1,100
180 16,000
350 680
180 2,800

GAS ID
GasoJ-ine Range tlydrocarbons 70 81400 GAS/GRO

BEIX Sunogate Recovery

Trif l-uorotol-uene 103%
Bromobenzene I26e.

Gasoline Surrogate Recovery

Tr i fluorot oluene
Bromobenzene

99.22
101- ?

BETX val-ues reported in pg/kg (ppb)
Gasoline values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasol-ine.
GRO: PosiLive result that does not match an identifiable qasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

Results corrected for soil- moisture content per Section 1l-.10.5 of EPA Method 8000C.

FORM I



firsbf;s*@
INCORPORATEDORGA}IICS ANAIYSIS DATA SHEET

BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page l- of 1

Lab Sample ID: QZ99F
LIMS ID:10-1391-1
Matrix: SoiI ,/A'
Data Rel-ease Authorized: /21)
Reported: 06/15/lO r

Date Analyzed: 06/I0/L0 16:09
Instrument/Analyst : PID3/MH

CAS Nunber Anal-yte

SampJ.e ID: SU1-812-20
SAI'{PLE

QC Report No: QZ99-URS
Project: LaureI Station

Event: 337 62344.00005
Date Sampled: 06/0'7 /10

Date Received: 06/10/10

Purge Volume: 5.0 mL
Sample Amount: 42 mg-dry-wt

Percent Moisture z II.4%

RL Result

tr-.tJ-z
108-88-3
100-41-4
L7960L-23-L
95-47-6

<30u
250

4 ,4OO
170

1 ,800

2,2OO

Benzene
To]-uene
Ethylbenzene
mrp-XyJ-ene
o-Xylene

GasoJ-ine Range Hydrocarbons

BETX Surrogate Recovery

30
30
30
60
30

L2
GAS ID

GAS/GRO

Trif l-uoroto.l-uene
Bromobenzene

L04%
L24Z

GasoJ.ine Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

100?
10 3?

BETX vafues reported in pg/kS (ppb)
Gasoline vaLues reported in mq/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable gasoline

Quantitation on total peaks in the gasoline range from Toluene to

Results corrected for soil moisture content per Section 11.10.5 of

POLLETTT.

Irlrnh1- h: l ana

EPA Method 8000C.

FORM I



#sbffsrb@
INCORPORATEDORGAI{ICS AI{AIJYSIS DATA SHEET

BETX by Method SW8021BNtod
TPHG by Method l{!flIPHG
Page l- of 1

Lab Sample ID: QZ99G
LIMS IDz I0'I39I2
Matrix: Soil-
Data Rel-ease Authorized:
Reporred: 06/1,5/I0 6

Sample ID: SU1-812-34
SAMPLE

QC Report No: QZ99-URS
Project: Laurel Station

Event: 337 62344.00005
Date Sampled: 06/07 /1,0

Date Received: 06/I0/I0

Purge Vol-ume: 5.0 mL
Sample Amount: 97 mg-dry-wt

Percent Moisture: 4.9e"

Date Anaf yzedt 06/I0/L0 I'7 z 4'7

Instrument/AnaIyst : PID3/MH

CAS Nunber Analyte RL Result

7\-43-2 Benzene 13 < 13 U

108-88-3 Tol-uene 13 < 13 U

100-41-4 EthyJ.benzene 13 61
I1960L-23-I m,p-Xylene 26 < 26 V

95-47-6 o-Xylene 13 34

GAS ]D
Gasoline Range tlydrocarbons 5.2 63 GAS

BETX Surrogate Recovery

Trifluorotol-uene 106?
Bromobenzene 70'7e"

Gasoline Surrogate Recovery

Tri-f l-uorotoluene
Bromobenzene

103?
10'72

BETX values reported in pg/kS (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: lndicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e gasoline pattern.

n'.^hfrf-fi total peaks in the gasoline range from Toluene to Naphthalene.vudlrLrLqufvlr vrl

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



fixs5Hs*@
INCORPORATEDORGANICS A}TA.I.YSIS DATA SHEET

BETX by !4ethod SW8021Bt"1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: QZ99H
LIMS ID: 10-13913
Matri-x: Soil
Data Rel-ease Authorized:
Reported: 06/15/10

Date Analyzedz 06/L0/10 18tL2
Instrument/Analvst : PID3/MH

CAS Nunber Analyte

Samp1e ID: SU1-812-45
SAMPLE

QC Report No: QZ99-URS
Pro j ect : Laurel- Stati-on

Event : 337 62344. 00005
Date Sampled: 06 / 0'7 / I0

Date Received: 06/1,0/10

Purge Volume: 5.0 mL
Sample Amount: 96 mg-dry-wt

Percent Moisture: 1 .2eo

RL Result

'7 L- 43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
L196OL-23-l m,p-Xylene
95-47-6 o-Xy1ene

13 <13U
13
13
26

GasoJ.ine Range llydrocarbons 5.2

BETX Surrogate Recovery

Trifl-uorotol-uene 105?
Bromobenzene I20Z

GasoLine Surrogate RecoverY

13 240

4L
570

34

GAS ID
350 GAS/GRO

Trif luorotol-uene
Bromobenzene

100?
95.3%

BETX vafues reported in pg/kS (ppb)
Gasoline values reported in nrg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e gasoline pattern.

A"rn*.i+-fi total peaks in the gasoline range from Tol-uene to Naphthalene.vudrrLtudLrvrl vrr

Results corrected for soil moisture content per Section ll-.10.5 of EPA Method 8000C.

FORM I



Arsbffirb@
INCORPORATEDORGANICS AI{AI,YSIS DATA SHEET

BETX by Method SVl8021EN1od
TPHG by Method N!{TPHG
Page l- of 1

Lab Sample ID: QZ99I
LIMS ID:10-13914
Matrix: Soil
Data Re.Iease Authorized:
Reported: 06 / 15 / I0

Date Anal-yzedz 06/lO/1,0 18:36
Instrument,/AnaIvst : PID3 /MH

CAS Nunber Analyte

Sanple ID: SU1-814-5
SAI{PLE

OC Ranorl- No: OZ99-URS
Project: Laurel- Station

Event : 337 62344. 00005
Date Sampled: 06/08/1,O

Date Received: 06/lO/1,O

Purge Volume: 5.0 mL
Sample Amount: 110 mg-dry-wt

Percent Moisture: 6.8%

RL Result

'7 L-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
f rvhf lt-)<- | fi n-x\ttan6$rt I, rr_I rvrrv

95-41 -6 o-Xvl-ene

1_2 <L2U
I2 <I2U
12 <t2v
24 <24U
12 <rzv

GAS ID
15 GROGasoline Range Hydrocarbons 4.1

BETX Surrogate Recovery

Tri f l-uorotoluene 101?
Bromobenzene L02Z

GasoJ-ine Surrogate Recovery

Trif luorotol-uene
Bromobenzene

96 . re"
99.3%

BETX values reported in VS/kS (ppb)
Gasoline values reported in mglkg (ppm)

GAS: lndicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable qasofi-ne pattern.

Quantitation on total peaks in the gasoJ-ine range from Toluene to Naphthalene.

Results corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



firsbffirb@
INCORPORATEDORGAI{ICS A}IAIYSIS DATA SHEET

BETX by Method SW8021BD1od
TPHG by Method NWIPIIG
Page l- of 1

T,ah S:mnl c TD. OZ99JL

LIMS ID:10-13915
Matrix: Soil-
Data Release Authorized:
Reported: 06/t5/!0

Date Anal-yzed: 06/10/I0 19:01
J.NSETUMENE/ANAJ-VSE i Y ]-DJ / LYN

CAS Nr:mber Arralyte

SampJ-e ID: SU1-814-10
SAb{PLE

Ar'' Pannrf \l^. 
^299-uRSvv r\v},vr Y,

Project: Lauref Station
Event: 337 62344.00005

Date Sampled: 06/08/I0
Date Received: 06/1,0/I0

Purge Volume: 5.0 mL
Sample Amount: 89 mg-dry-wt

Percent Moisture: 10.5%

RL Resu]-t

1L-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
I7960I-23-l m,p-Xyfene
95-4'7-G o-Xvlene

14 <14U
14 <14U
14 <14U
28 <28U
14 <l_4U

GAS ID
Gasol-ine Range Hydrocarbons 5.6 < 5.6 U ---

BETX Surrogate Recovery

Trifluorotol-uene 98. 8U

Bromobenzene 1018

Gasoline Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

9s.1?
98.8%

BETX values reported in pS/kS (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabLe gasollne pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

Resufts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



Ars8ffi*@
INCORPORATEDORGA}.TICS ANAIYSIS DATA SI{EET

BETX by Method SW8021BNtod
TPHG by Method NWEPHG
Page 1 of 1

Lab Sample ID: QZ99K
LIMS ID: 10-13916
Matrix: Soil- -4
Data Release Authorized, b0
Reported: 06/1.5/I0 f

Date Ana1yzedl. 06/1-0/1.0 2I:30
fnstrument/Anal-yst : PID3/MH

CAS Nunber Anal-yte

Sample ID: SU1-814-15
SAI'IPLE

OC Rennrf Nn: OZ99-URS
Project: Laurel Statlon

Event: 337 62344.00005
Date Sampled: 06/08/1,0

Date Received: 06/10/L0

Purge Volume: 5.0 mL
Q:mnla Amnrrnt. 1Q ma-dr\r-''ruqrllyre rulluullLa aJ ]ttg-U!y-WL

Percent Moisture: 7.3?

RI, Result

'7 1,- 43-2 Benzene
108-88-3 Toluene
100-41-4 EthyJ-benzene
L7960L-23-L n.p-XyJ-ene
95-41 -6 o-Xvl-ene

26 <26U
26 240
26 4,400
51 190
26 <26U

GAS ID
Gasoline Range Hydrocarbons 10 2,300 E GAS/GRO

BETX Surrogate Recovezy

Trifl-uorotol-uene 95.3%
Bromobenzene 91.88

GasoJ-ine Surogate Recoverl

Trif l-uorotof uene
Bromobenzene

9].4Z
105I

BETX val-ues reported in pg/kS (ppb)
Gasoline val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable qasoline pattern.

Quantitation on total peaks in the gasofine range from Tol-uene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

EORM I



fixs5ffsrb@
INCORPORATEDORGA}IICS AI{AI.YSIS DATA SHEET

BETX by Method SW8021BMod
IPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: QZ99K
LIMS ID: 10-13916
Matrix: Soil
Data Refease Authorized:
Reported: 06/15/I0

Date Anaf yzed: O6 / 11, / 1.0 1.4 z 47
Instrument/Anafvst : PID3/MH

CAS Nunber Analyte

Sample ID: SU1-814-15
DILUTION

At'- Dannrr \Ta. .\299-URSY

Project: Laurel Station
Event : 337 62344. 00005

Date Sampled: 06/08/IO
Date Received: 06/]-0/LO

Purge Volume: 5.0 mL
Sample Amount: 9.8 mg-dry-wt

Percent Moisture: 7.3%

RL Result

lI-43-2 Benzene
108-88-3 Tol-uene
100-41-4 EthyJ-benzene
I1960I-23-I m,p-Xylene
95-4'7 -6 o-Xvlene

130 < 130 U

130 200
130 2,500
260 < 260 u
130 < 130 U

GAS ID
Gasoline Range Hydrocarbons 51 1,500 GA,S/GRO

BETX Surrogate Recovery

Tri- f l-uorotol-uene 10 8 %

Bromobenzene 1133

GasoJ-ine Surrogate Recovery

Tri f Iuorotol-uene
Bromobenzene

1018
118 i3

BETX values reported in pS/kg (ppb)
Gasoline val-ues reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabfe qasoline pattern.
n,--^r.i r-+.:vudrrLaLaLrvrr -.. total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



firs5f;s*@
INCORPORATEDORGA$IICS AI.IAIYSIS DATA SHEET

BETX by Method SW8021B["Iod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: QZ99L
LIMS ID:10-13917
Matrix: SoiI
Data Refease Authorized:
Reported: 06/75 /1,0

Date Analyzed: 06/I0/10 2L:05
Instrument/Analyst : PID3/MH

Sanp1e ID: SUl-814-20
SA}4PLE

QC Report No: QZ99-URS
Project: Laurel Station

Event: 337 62344.00005
Date Sampled: 06/08/70

Date Received: 06/1"O/L0

Purge Vol-ume: 5.0 mL
Q=mn'la Amnrrnl-. R? mn-dr\r-r'!oorrl}Jre ruLrUUllL. o/ lttg-Ury-WL

Percent Moisture: 6.3i5

CAS Nurnber Analyte RL Resu].t

71,-43-2 Benzene 14 < 14 U

108-88-3 Toluene L4 86
100-41-4 EthyJ-benzene t4 1,600
l796OL-23-l m,p-Xylene 29 110
95-41-6 o-Xylene L4 430

GAS ]D
Gasoline Range tlydrocarbons 5.8 920 cAS/cRO

BETX Surrogate Recovery

Trifluorotol-uene 1063
Bromobenzene L12Z

GasoJ-ine Surrogate Recovery

Trif Iuorotol-uene
Bromobenzene

103?
100%

BETX values reported in pg/kS (ppb)
Gasoline val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.
n'---'r'-!r total- peaks in the gasoline range from Tol-uene to Naphthalene.vudrt ur Ld Lrvtl url

Results corrected for soil moisture content per Section l-l-.10.5 of EPA Method 8000C.

FORM I



AX$f;S*@
INCORPORATEDORGA}IICS AIiIAIYSIS DATA SHEET

BETX by Method SW8021BN1od
TPHG by Method NV|IIPHG
Page 1 of 1

Lab Samp1e ID: QZ99M
LIMS ID: 10-13918
Matrix: Soil
Data Release Authorized:
Reported: 06/L5/10

Date Anal-yzed: 06/L0/1,0 1.9:26
.LnsErument/AnatvsE : HruJlwtH

Sample ID: SU1-814-25
SAMPLE

QC Report No: QZ99-URS
Project: Laurel Station

Event: 337 62344.00005
Date Sampled: 06/08/70

Date Received: 06/10/70

Purge Vol-ume: 5.0 mL
Sample Amount: 92 mg-dry-wt

Percent Moisture: 1 .4%

CAS Nunber Analyte RL Result

-l I-43-2 Benzene L4 < 14 U

108-88-3 Tol-uene 1"4 < 14 U

L00-4L-4 Ethylbenzene 14 L7O
1-1960I-23-L m,p-Xy1ene 27 < 27 U

95-47-6 o-Xylene 14 74

GAS ID
Gasoline Range Hydrocarbons 5.5 160 GAS/GRO

BETX Surrogate Recovery

Trifluorotol-uene 108U
Bromobenzene 115?

Gasoline Surrogate Recovery

Trif luorotol-uene
Bromobenzene

1043
1"232

BETX val-ues reported in V9/kg (ppb)
Gasoline val-ues reported in mglkg (ppn)

GAS: lndicates the presence of gasoline or weathered gasoline.
GRO: Posj-tive result that does not match an identifiable gasoJ-ine pattern.

Arrrnrif-f; Lotal peaks in the gasoline range from Toluene to Naphthalene.vuarrLr La urvrl vll

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



firsiffsrb@
INGORPORATEDORGA$TICS A}IALYSIS DATA SHEET

BETX by Method Sl[80218['1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: QZ99N
LIMS ID:10-13919
Matrix: Soil-
Data Rel-ease Authorized:
Reported 06/15/I0

Date Analyzed: 06/10/L0 19:50
lnstrument,/Analyst : PID3/MH

CAS Nunber Arralyte

Samp1e rD: SU1-814-30
SAI"IPLE

Ar'- Dannrf t{^. 
^299-URSYv r\vyv! Y

Project: Laurel Station
Event : 337 62344. 00005

Date Sarnpled: 06 / 08 / lO
Date Received: 06/I0/L0

Purge Vol-ume: 5.0 mL
Sample Amount: 90 mg-dry-wt

Percent Moisturez 7.52

RL Result

71-43-2 Benzene
.LUU-UU-J 'I'OJ-UENC

100-41-4 Ethylbenzene
1"1 960I-23-L m, p-Xylene
95-4'7 -6 o-Xv]ene

1,4 <14U
14 <14U
14 <14U
28 <28U
14 <l_4U

GAS ID
Gasoline Range Hydrocarbons 5.6 < 5.6 U ---

BETX Surrogtate Recovery

Trifluorotoluene 107t1
Bromobenzene 10 6ql

Gasoline Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

IU Z6
10 3%

BETX values reported in Vg/kg (ppb)
Gasoline values reported in nglkg (ppm)

GAS: Indicates the presence of gasolj-ne or weathered gasoline.
GRO: Positive resuft that does not match an identifiable gasoline pattern.

euantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



fits:HStb@
INCORPORATEDORGAIIICS AIiAIYSIS DATA SHEET

BETX by Method SlI8021Bt'1od
TPHG by Method NWTPHG
Page 1 of l-

T,al-r Samnl c TII: OZ99O
LIMS ID: 10-13920
Matrix: Soi-l-
Data Release Authorized:
Reported: 06/15/t0

Date Anal-yzed. 06/L0 /IO 23: 08
Instrument/AnaIyst : PID3/MH

Sample ID: SU1-814-35
SA}{PLE

QC Report No: QZ99-URS
Project: Laurel Station

Event : 337 62344. 00005
Date SampJ-ed: 06/08/IO

Date Received: 06/L0/LO

Purge Vol-ume: 5.0 mL
Sample Amount: 96 ng-dry-wt

Percent Moisture: 7.58

CAS Nunber Analyte Rt Resu]-t

1I-43-2 Benzene 13 < 13 U

108-88-3 Toluene 13 33
100-41-4 Ethylbenzene 13 < 13 U

L796OL-23-L m,p-Xylene 26 36
95-47-6 o-Xy1ene 13 19

GAS ID
Gasoline Range Hydrocarbons 5.2 11 GRO

BETX Surrogate Recovery

Trifluorotoluene 93.4e"
Bromobenzene 96.92

GasoJ.ine Surrogate Recovety

Tri fluorotoluene
Bromobenzene

90.3%
95.22

BETX val-ues reported in pg/kg (ppb)
Gasoline values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.
n"--.rjf-+i total peaks in the gasoline range from To]uene to Naphthal-ene.vudrlLf Lq Lrvrr vlr

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



irsffi*@
INCORPORATEDORGATiIICS AI{AI.YSIS DATA SHEET

BETX by Method SW8021Bt'1od
TPHG by Method DIW:IPHG

Paqe 1 of 1

T.al'r Samnlp TD. OZ99PY

LIMS ID:10-13921
Matrix: Soil-
Data Rel-ease Authorized:
Reported:. 06/1,5/I0

Date Anal-yzed: 06/70/I0 23:33
Instrument/Anaf vst : PID3/MH

CAS Nunber Anal-yte

Samp1e ID: SU1-814-40
SAI'{PLE

Ar- Danarf Nrn. 
^299-uRsv

Project: Laurel Station
Event: 337 62344.00005

Date Sampled: 06/08/L0
Date Received: 06/1,0/I0

Purge Volume: 5.0 mL
Sample Amount: 82 mg-dry-wt

Percent Moisture: 10. 1%

RL Resu].t

1I-43-2 Benzene
108-88-3 Toluene
t00-47-4 Ethylbenzene
11960I-23-1" m,p-Xylene
95-47-6 o-Xylene

15 <15U
15 15
15 <t-5u
30 <30u
15 <15U

GAS ID
Gasol-ine Range Hydrocarbons 6. 1 < 6.1 U

BETX Surrogate Recovery

Trif l-uorotoluene 88.0%
Bromobenzene 95.1%

Gasoline Surrogate Recovery

Trifluorotol-uene 85.9%
Bromobenzene 93.8?

BETX values reported in pS/kg (ppb)
Gasofine values reported in mglkg (ppm)

GAS: Indicates the presence of gasoJ-ine or weathered gasol-ine.
GRO: Positive resuft that does not match an identifiab-l-e gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Resul-ts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



firsbils*@
INCORPORATEDORGA TCS AI{AIYSIS DATA SHEET

BETX by l4ethod SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample fD: QZ99Q
LrMS IDz l0-I3922
Matrix: Soi-l-
Data Release Authorized:
KeporEeo: vo/ t3/ rv

Date Analyzed: 06/I0/!0 23:51
Instrument/Analyst : PID3/MH

CAS Number Analyte

SampJ.e ID: SU1-814-45
SAI{PI,E

r]f- Pannr1- lrln. nz99-uRSY

Project: Laurel Station
Event : 337 62344. 00005

Date Sampled: 06/08/I0
Date Received: 06/I0/10

Purge Volume: 5.0 mL
Sample Amount: 76 mg-dry-wt

Percent Moisturez 6.12

Rt Result

1I-43-2 Benzene
ruu-uu-J 1oJ_uene
100-41-4 Ethylbenzene
1,1 960I-23-I m,p-Xylene
95-41-6 o-Xvlene

16 <16U
16 < 16 U

76 <16U
33 <33U
16 < 16 U

GAS ID
Gasoline Range Hydrocarbons 6.6 < 6.6 U

BETX Surrogate Recovery

TrifluoroLoluene 89.8?
Bromobenzene 96.0?

Gasoline Sumogate Recovery

Trifluorotofuene 87.3%
Bromobenzene 93.'l Z

BETX vafues reported in pg/kg (ppb)
Gasofine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results correcLed for soil moisture content per Section 11.10.5 of EPA Method 8000C

FORM I



firsrHsrb@
INCORPORATEDORGAI{ICS A}IAIYSIS DATA SHEET

BETX by Method SW8021EMod
TPHG by Method NWTPHG
Page I of 1

Lab Sample ID: QZ99R
LIMS IDt l0-I3923 4)
Matrix: Soit ,tfr
Data Re]ease Authorized, //t
Reported: 06/15/10

Date Anafyzed: 06/l-I/1-0 00:.22
tnsE,rumenE/AnaJ_vsE : vt_ uJl tvlH

CAS Nunber Anal.yte

Sample fD: SU1-816-5
SAI'IPLE

QC Report No: QZ99-URS
Project: Laurel Station

Event : 337 62344. 00005
Date Sampled: 06/08/I0

Date Received: 06/10/1,0

Purge Vo1ume: 5.0 mL
Sample Amount: 89 mg-dry-wt

Percent Moisture: 8. 68

RL Resu1t

'1I- 43-2 Benzene
108-88-3 To]uene
100-41-4 Ethylbenzene
I'7960I-23-I m,p-XyIene
95-41-6 o-Xvlene

14 <14U
14 <14U
14 <14U
28 <28V
L4 <14u

GAS ID
Gasol-ine Range Hydrocarbons 5.6 < 5.6 U ---

BETX Surrogate Recovery

Trif]uorotoluene 89.5%
Bromobenzene 96.12

GasoJ.ine Surrogate Recovery

Tri fluorot oluene
Bromobenzene

81.r2
94.2%

BETX values reported in pg/kg (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that. does not match an identifiabl-e gasolJ-ne pattern.

Quantitation on total peaks j-n the gasoline range from Tofuene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



fiIsbH:tb@
INCORPORATEDORGAI{ICS AI{ALYSIS DATA SI{EET

BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of l-

Lab Sample ID: QZ99S
LIMS ID z I0-I3924
Matrix: Soil R
Data Rel-ease Authorized: //wReported: 06/1"5 /L0

Date Analyzed: 06/71,/1.O 0O:46
f nstrument/Analyst : PID3/MH

CAS Nunber Analyte

Sanp1e ID: SU1-815-15
SAMPLE

A.- Pannrr- \rn. 
^299-URSY

Project: Laurel- Station
Event : 337 62344. 00005

Date Sampled: 06/08/I0
Date Received: 06/L0/1,0

Purge Vol-ume: 5. 0 mL
Sample Amount t 92 mg-dry-wt

Percent Moisture:. 7 .I%

RL Result

1l-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
719607-23-L m,p-Xyl-ene
95-47-6 o-Xvl-ene

L4 < 14 U

14 < 14 U

L4 < 14 U
21 <21V
L4 <14U

GAS ]D
Gasoline Range Hydrocarbons 5.5 < 5.5 U

BETX Surrogate Recovery

Trif f uorotol-uene 97 .22
Bromobenzene 101?

Gasoline Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

95 .42
99 .62

BETX values reported in V9/kg (ppb)
Gasoline values reported in mglk9 (ppn)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resuft that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Resu]ts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



Arssffsrb@
INCORPORATEDORGANICS A}IAIYSIS DATA SHEET

BETX by Method SW8021BN1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: Qz99T
LIMS ID:10-13925
Matrix: Soil-
Data Release Authorized:
Reported: 0 6 / 1-5 / 70

Date Analyzed: 06/ILll-0 01: 11
Instrument,/AnaJ-yst : PID3/MH

CAS Nunber AnaIYte

SampJ.e ID: SU1-815-20
SAMPI,E

QC Report No: QZ99-URS
Proiect: Laurel Station

Event: 337 62344.00005
Date Sampled: 06/08/L0

Date Received: 06/I0/10

Purge Vol-ume: 5.0 mL
Sample Amount: 84 mg-drY-wt

Percent Moisturet 6.4%

RL Result

11,- 43-2 Benzene
108-88-3 Tofuene
1-00-41-4 Ethylbenzene
11960I-23-l m,p-Xylene
95-41-6 o-Xvlene

t_5 <15U
1_5 <15U
15 <15U
30 <30u
15 <15U

GAS ID
Gasoline Range Hydrocarbons 6.0 < 6.0 U ---

BETX Surrogate Recovery

Tri f luorotol-uene 1022
Bromobenzene 105?

Gasoline Sumogate RecoverY

Trif l-uorotoluene
Bromobenzene

l_ 01?
104%

BETX val-ues reported in pg/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: lndicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabfe gasoline pattern.

euantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Resufts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C'

FORM I



ORGATiIICS A}IATYSTS DATA SHEET
TPIIG by Method NWTPHG
Page l- of 1

Lab Sample ID: QZ99N
LIMS ID:10-13919
Matrix: Soil-
Data Rel-ease Authorized:
Reported : 06 / 15 / L0

Date Analyzed MS: 06/L0/10 20:15
MSD: 06/L0/10 20:40

Instrument/Ana]yst MS : PID3/MH
MSD: PID3/MH

ArraJ-yte

ANALYTICALA
RESOURCES\7
INCORPORATED

SanpJ-e ID: SU1-814-30
I"IATRIX SPIKE

QC Report No: QZ99-URS
Project: Laurel Station

Event : 331 6234 4 . 00005
Date Sampled: 06/08/1,0

Date Received: 06/LO/lO

Purge Volume: 5.0 mL

Sample Amount MS: 89.7 ng-dry-wt
MSD: 89.7 mg-dry-wt

Spike MS Spike MSD
SanpIe lds Added-MS Recovery MSD Added-MSD Recowery RPD

Gasofine Range Hydrocarbons < 5.57 U 64.5 55.7 116? 5l-.5 55.7 l-108 4.92

Reported in mglkg (ppm)

RPD calcufated using sample concentrations per SW846.

TPHG Surrogate Recovery

MS MSD
Trifl,uorotol-uene 107% L02Z
Bromobenzene 105% 101?

FORM III



ORGAI.IICS AI{ALYSIS DATA, SHEET
BETX by Method ST[80218t'1od
Page 1 of 1

Lab Sample ID: QZ99N
LTMS ID:10-13919
Matrix: Soi,L
Data Rel-ease AuthorLzedz
Reported: 06/15/L0

Date Analyzed MSl. 06/10/1'0 20:15
MSD: 06/I0/IO 20:40

Instrument/Analyst MS: PID3/MH
MSD: PID3/MH

Analyte

-,ANALYTICAL(J^
RESOURCES\7
INCORPORATED

Sanple ID: SU1-814-30
f"tATRfX SPIKE

Ar/' Pannrf lrln . nZ 9 9-URSYv r\vtsv! Y

Project: Lauref Station
Event: 337 62344.00005

Date Sampled: 06/08/!0
Date Received: 06/10/1,O

Purge Vol-ume: 5.0 mL

Sample Amount MS: 89.7 mg-dry-wt
MSD: 89.7 mg-dry-wt

Spike MS Spike MSD
Sample MS Added-Mti Recovery MSD Added-MllD Recovery RPD

Benzene
Toluene
Ethylbenzene
m, p-Xylene
n-Yrr1 ano

< 13.9 u 295 295 100U 21'7 295 93.98 6.3E
< 13 . 9 u 2300 2300 1008 2760 2300 93 . 9s 6. 3?
< 1_3.9 v 542 557 97.38 5l-6 557 92.52 4.92
< 27 .9 u 2320 2360 98. 3B 2L90 2360 92 .82 5. 8t
< l_3 . 9 u 803 831 96.62 163 831 91, .82 s. 1*

Reported in pglkg (ppb)

RPD cafculated using sample concentrations per SW846.

BETX Surrogate Recovezy

Trifluorotoluene
Bromobenzene

MS MSD
1-116 rU56
108? r04z

FORM III



ANALYTICAL A
RE$ifi6;;K7

ORGAI{rCS ANALYSIS DATA SHEET TNCORpORATED
TPHG by Method NWTPHG SampJ.e ID: LCS-061010
Page 1 of 1 LAB CONIROI, SAMPLE

Lab Sample ID: LCS-061010 0C Report No: QZ99-URS
LIMS ID: 10-13906 Proiect: Laurel- Station
Matrix: Soil- ,A Uirent z 331 62344. 00005
Data Release Authorized,{/u Date Sampled: NA
Reportedz 06/1,5/10 Date Received: NA

Date Analyzed LCS: 06/10/10 12:35 Purge Volume: 5.0 mL
LCSD: 06/10/I0 13:00

Instrument/Analyst LCS: PID3/MH Samp1e Amount LCS: 100 mg-dry-wt
LCSD: PID3/MH LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD
Arralyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Gasofine Range Hydrocarbons 56.0 50.0 1L2Z 55.5 50.0 l-11? 0.93

Reported in mglkg (ppm)

RPD calculated using sample concentrations per SW846.

TPHG Surrogate Recovery

LCS LCSD
Trifl-uorotofuene 103% 9'7.32
Bromobenzene I02Z 98. l-?

FORM TII



ORGA\IICS AI.IALYSIS DATA SHEET
BETX by Method SW8O2lBMod
Page 1 of 1

Lab Sample ID: LCS-061010
LIMS ID:10-13906
Matrix: SoiI /FData Release Authorizedz p/v
Reported:06/15/70 tl'

Date Analyzed LCS t 06/70 /I0 1'2:35
LCSD: 06/1.0/ l-0 13:00

Instrument/AnaIyst LCS: PID3/MH
LCSD: PID3/MH

Arralyte

aANALYTTCAT (ltnt
RESOURCES\7
INCORPORATED

Sanple ID: LCS-061010
I,AB CONTROL SAI'{PLE

oC Rennrt No: OZ99-URSY

Project: Laurel Station
Event: 337 62344.00005

Date Sampled: NA
Date Received: NA

Purge Volume: 5.0 mL

Sample Amount LCS: 100 mg-drY-wt
LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD
LCS Added-tCS Recovery LCSD Added-LCSD Recovery RPD

Benzene
Tol-uene
Ethylbenzene
m, p-XyIene
o-XyIene

RPD calculated using sample concentrations per SW845.

BETX Sunogate RecoverY

240 265 90.62 250 265 94.3e" 4.lZ
1900 2060 92.2eb 1920 2060 93 .2"6 1 . 0B
456 s00 91-.22 448 500 89.62 1.8?

1920 2120 90. 6C l-930 2120 91. 0% 0.5?
668 145 89.'tZ 61 4 '745 90.5? 0.9%

Reported in pglkg (ppb)

Trif f uorotol-uene
Bromobenzene

LCS LCSD
103U 99.3!3
ro2z 100%

FORM III



ORGAI.IICS AI{ALYSIS DATA SHEET
TPHG by Method NWTPHG
Page 1 of 1

-.L l) bAMD]E 1IJ: LUs_UOJ-]J-U
LrMS rDl 10-l-3916
Matrix: Soil
Data Rel-ease Autho tir"affi
Reported: 06/15/10 v

Date Analyzed LCS: 06/7I/I0 09:33
LCSD: 06/1.I/10 09:58

.LnsE.IUmenE/AnaJ-VSE l,Ub: V LDJ / Lv!t]

LCSD: PID3/MH

Ana]-yte

^aANALYTICALTf]A
RESOURCES\7
INCORPORATED

SanpJ-e ID: LCS-061110
LAB CONTROL SAI.{PLE

QC Report No: QZ99-URS
Project: Laurel- Station

Event: 337 62344.00005
Date Sampled: NA

Date Received: NA

Purge Vol-urne: 5.0 mL

aamnra ^m^,]nt Lcs: 100 mg-dry-wtvq*LF+e 
LCSD: 1oo mg-dry-wt

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Gasoline Range Hydrocarbons 56,2 50.0 1t2Z 55.0 50.0 1l-08 2.22

Reported in mglkg (ppm)

RPD cal-cul-ated using sample concentrations per SW846.

TPHG Sunogate Recovery

LCS LCSD
Trifl-uorotoluene 104% 99.32
Bromobenzene 99.3? 91.42

FORM III



ORGA$IICS AbTAI,YSIS DATA SHEET
TPHG by Mettrod NIflfPHG
Page 1 of 1

Lab Sample ID: LCS-061410
LIMS ID:10-13909
Matrix: Soil-
Data Rel-ease Authorized:
Reported : 06 / 15 / I0

Date Anaf yzed LCS: 06/I4l10 l-5:08
LCSD: 06/I4110 15:33

Instrument/Analyst LCS: PID3/MH
LCSD: PID3/MH

Ana]-yte

F
ANALYTICAL(J,^
RESOURCES\z
INCORPORATED

SampJ-e ID: LCS-061410
T,AB CONTROL SA}fPLE

At" Dannrf rrla . .\Z 9 9-URSY

Project: LaureL Station
Event: 337 62344.00005

Date Sampled: NA
Date Recei-ved: NA

Purge Volume: 5.0 mL

Sample Amount LCS: 100 ng-dry-wt
LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD
LCS Added-LCS Recowery LCSD Added-LCSD Recovery RPD

Gasoline Range Hydrocarbons 53.4 50. 0 1078 55.2 50.0 110? 3.3%

Reported in mglkg (ppn)

RPD cal-culated usi-ng sample concentrations per SW846.

TPHG Surrogate Recovery

LCS LCSD
Trifluorotoluene IO2Z IO2Z
Bromobenzene 101% IO2Z

FORM III



ORGAI{ICS AIIAIYSTS DATA SHEET
BETX by Method SW8021BNtod
Page 1 of 1

Lab Sampl-e ID: LCS-O61410
LIMS ID:10-13909
Matrix: Soif
Data Release Authorized:
Reported: 06 / 15 / L0

Date Anafyzed LCS: 06/1,4/10 15:O8
LCSD: 06/1"4/10 15:33

Instrument/Analyst LCS: PID3/MH
LCSD: PID3/MH

Analyte

*IsbH:rb@
INCORPORATED

Sample ID: LCS-051410
LAE] CONTROL SAI.4PLE

QC Report No: QZ99-URS
Project: Laurel Station

Event: 337 62344.00005
Date Sampled: NA

Date Received: NA

Purge Volume: 5.0 mL

Sample Amount LCS: 100 mg-drY-wt
LCSD: 100 mq-drv-wt

Spike Lcs spi;. LcsD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Benzene
Toluene
Ethylbenzene
m, p-Xylene
n-Yrr'l anc

RPD cafculated using sample concentrations per SW846.

BETX Surrogate Recovery

24'7 26s 93.22 252 265 95.1? 2.02
1930 2060 93.'tZ L920 2060 93.22 0. 5?
4s0 500 90. 0? 459 500 91. 8% 2.OZ

l_930 21.20 91.08 1940 2120 91.5% 0.53
6'7 4 '7 45 90.59 67 6 7 45 90.12 0.3?

Reported in pg/kq (ppb)

Trifluorotofuene
Bromobenzene

LCS LCSD
10 6? 105?
10 4 B L02e"

FORM III



Alsifi:*@
INCORPORATED

CLEAI{ED TPIID STTRROGATE RECOVERY SUMI'IARY

Matrix: Soil-

(OTER) : o-TerPhen'f

Client ID

QC Report No: QZ99-URS
Project: Laurel Station

33162344.00005

OTER TOT OUT

sul-820-29
su1-B20-30
5Ul_-ut_z-o
su1-812- 1 0
5U.L-.E.LZ-IJ
su1-B12 -2 0
sul_-B12-34
su1-B12-4 5
5UI-iJT4-5
su1-814-10
su1-B1 4 -1 5
JUt_-lJt_c-zu
5UI--IJI4-23
MB-061010
LCS-061_010
LCSD-0 61 0 10
su1-81 4 -3 0
sul--B14-30 MS
SU1-B14-30 MSD
5UI.-lJIq-JJ
su1-B14-40
su1-B14-45
JUI-tJl-O-3
5 U r-bt- o- l- J
5UI-IJIb-ZU

Log

103% 0
98.92 0
97.82 0
82.22 0
61.88 0
7I .82 0
104? 0

96.92 0
1018 0

96.62 0
93.1? 0
88.98 0
88.1% 0
101-? 0
1,1,22 0
L122 0
1138 0
7202* l_

7r1Z 0
99.12 0
101? 0
111? 0
NRO
1t_0? 0
106? 0

LCS/MB LIMITS

( 63-115)

QC LIMITS

(49-12O)

erah v,ar n^^: 5w5f,4 b
Number Range: 10-13906 to 10-13925

Page 1 for QZ99
FORM-II TPIID



ORGANICS AI{ALYSIS DATA SIIEET
IOTAI, DIESEL RANGE IIIIDROCARBONS
NWTPHD by GClFID-SiIica and Acid Cleaned
Page L of 2
Matrix: SoiI

,-?
Data Re1ease Autho xizea:@
Reported: 06/!6/L0

f,lsbHS*@
INCORPORATED

Report No: QZ99-URS
Project: Lauref Station

337 62344.0000s

Range ResultARI ID Sample ID
Extraction Analysis EE\/

Date Date DL

QZ99A
10-13906

nTqqR
r_0- 13 90 7

QZ99C
10- r_ 3 908

QZ99D
r_0- 13 90 9

QZ99E
l_ 0-13 910

QZ99E
10-13911

QZ99G
,LU_ I5Y TZ

QZ99H
10-13913

QZg9I
1_0-13 9l- 4

QZg9J
10 - 13 915

nTOOTa

10- l- 3 916

QZ99L
10-13917

QZ99M
10-13918

svr-820-29
HC ID: DIESEL/MOIOR

su1-B2 0-30
HC ID: ---

5U-L-ul-Z-O
HC ID: DIESELA{OTOR

^r ^ 
1n

JU-L-.E -LZ-IU

HC ID: DIESEL/MOTOR

5U_L-ul-Z-l_J
HC ]D: DIESEL/MOTOR

sul-BL2-20
HC ID: DIESEL/MOTOR

su1-812-34
HC ID: DIESEL/T'O OR

su1-Bl_2- 4 5

HC TD: DIESEL/MOTOR

su1-814 -5
HC ID: DIESEL/T'IOTOR

sut_-814 - 10
HC fD: ---

sul_-B14 - 15
HC ID: DIESEL/MOTOR

sul_-B14 -2 0

HC TD: DIESEL/MOTOR

su1-81 4 -25
HC ID: DIESEL/T'OTOR

06/L0/1.0 06/L1./1.0
OTL FID4A

06/1-0/r0 06/r1/10
FID4A

1.00 Diese1
1.0 Motor Oil

o-Terohenvl

1.00 Diesel
1. 0 Motor Oi-l-

n-Tarnhanrr]

1.00 Diesel
1.0 Motor OiI

n-Tarnhanrz]

1. 00 Diese1
10 Motor Oi].

n-Tcrnhenrr]

1.00 Diese1
20 l4otor OiI

n-Tcrnhcnrrfv f v!rlavrrj

1.00 Diese]-
10 Motor Oi]-

n-Tcrnhan rrl

1.00 Diesel
1.0 Motor Oil

n-Tarnhcnrz]

1.00 Diese]-
1.0 Motor Oil

a-Tarnhanrrf

1. 00 Diesel-
1.0 Motor Oi].

n-Tcrnhanrr]

1.00 DieseI
1.0 Motor OiI

a-Tcrnhcnrr]v f vrylrvrrj

1.00 Diese1
10 Motor OiI

n-Tornhenrrf

1.00 Diesel
10 Motor Oi]-

o-Ternhcnrz]

1.00 Diese].
5.0 Motor Oi].

n-Tcrnhanrr]v r vrtslrvrlj

5.1 L4
10 19

103 ?

5.1_ < 5.1 U
10 <10u

98. 9E

5.0 6.4
10 L2

9'7.82

54 940
110 1100

82.2%

110 3700
230 3400

bl_. u6

54 1200
110 1100

71.8%

5.0 54
10 53

104?

5.3 ]-40
11 L40

96.92

5.2 45
10 1L

101_ ?

5.1 < 5.1 U
10 <t_Ou

96.6e"

54 1200
110 t200

93. 1'3

50 840
100 900

88.9?

26 240
53 260

88.1?

06/1_0/10
OIL

06/r0/10
OIL

06/ 70 / r0
OIL

06/1,0 /r0
OIL

06/to /r0
OIL

06/ro/1,0
OIL

06/10 /70
OIL

06 /to /r0

06/10/1,O
OIL

06 /r0 /10
OIL

06/r0/r0
OIL

06/L1-/r0
FID4A

06/1-L/1-0
FID4A

06/12/L0
FTD4A

06/1.1./L0
FID44

06 / L2 /r0
FID4A

06/12/70
FID4A

06/1_2/L0
FID4A

06/72/L0
FID4A

06/12/L0
FID4A

06/1_2/1,0
FID4A

06/1,2/LO
F]D4A

FORM I



ORGA}IICS AI{ALYSIS DAEA SHEET
TOTAI. DIESEL RANGE ITI-DROCARBONS
NWTPHD by GClFID-SiIica and Acid Cfeaned
Page 2 of 2
Matrix: Soil-

Data Release Authorized:
Reported: 06/16/I0

ARI ID SanpJ-e ID

0c Report No:
Drni anl- .

At{ALYTlc/aL AREs;ifiGg
INCORPORATED

QZ99-URS
Laurel Station
337 62344 . 00005

Extraction Analysis EEII
Date Date DL Range RI, Resu].t

MB-061010 Method B]ank
10-13919 HC ID: ---

QZ99N SU1-814-30
10-13919 HC ID: ---

QZ99O SU1-B14-35
70-L3920 HC rD:

QZ99P SU1-814-40
l-0-13921 HC ID: ---

QZ99Q SU1-B14-45
LV- LSYZZ fiu -LU: ---

QZ99R SU1-816-5
L0-L3923 HC ID: DIESEL/I'IOEOR

QZ99S SU1-B]-6-15
10-13924 HC ID: ---

QZ99'r SUI_-BI_ 6-2 0
rU- I5YZ3 flu I tJ:

06/1,2/L0 1.00
FID4A 1.0

06/1,2/r0 1.00
FrD4A 1.0

06/1,2/r0 1.00
FfD4A 1.0

06/1,0/r0

06/1,0/r0

06/LO/L0

Diesel-
Motor Oil
o-Terphenyl

Diesel
Motor Oil-
o-Terphenyl

Diesel-
Motor Oi-I
o-TerphenyJ-

Diesef
Motor Oil-
n-Tarnhanrr'l

Diesel-
Motor Oif
o-Terphenyl

Diesel
Motor OiI
n- rFa rnh an r r'l

Diesel-
Motor Oi.l-
o-Terphenyl

Diesel-
Motor OiI
o-Terphenyl

< 5.0 u
<10u
101_ ?

< 5.0 u
<10u
1t_ 3?

< 5.2 V
<10u
99.L2

< 5.1 U
<10u
t_ 01?

< 5.1 U

<10u
111?

93
59
NR

< 5.3 U
<11 U
110 %

< 5.1 U
<10u
10 6?

qn

10

10

10

q1

10

5.1
10

5.3
10

5.3
11

5.1
10

06/1,0/1.0 06/12/r0
F]D44

1,00
1n

06 /!0 /10

06 / r0 /r0
OIL

06/L0/t0

06/12/r0 1.00
FID4A 1.0

06/1,2/r0 1.00
FID4A 1.0

06/12/L0 1.00
FID4A 1.0

06 / 10 /70 06 /12 / r0
FID4A

1.00
1n

Reported in mglkg (ppm)

EFV-Effective Final Volume in mL.
DL-Dil-ution of extract prior to analysis.
Rl-Reporting linit.

Diesef quantitation on total- peaks in the range from C12 Lo C24.
Motor OiI quantitation on total- peaks in the range from C24 to C38.
HC ID: DRO/RRO indicate results of organics or additional hydrocarbons in
ranses are not identifiable.

FORM I



#srffs*@
INCORPORATEDORGA}IICS AIiIALYSIS DATA SIIEET

NW:IPHD by GClFID-Silica and Acid C]-eaned
Page 1 of 1

Lab Sample ID: QZ99N
LIMS ID:10-13919
Matrix: Soil-
Data Rel-ease Authorized:
Reported: 06/16/I0

MSD: 06/12/I0 05:56
Instrument/Anaf vsE LVIS : ! .Lullvts

MSD: FIDlMS

Sanple ID: SU1-814-30
MS/r,rsD

QC Report No: QZ99-URS
Project: Laurel Station

33'762344.0000s
Date Sampled: 06/08/L0

Date Recei-ved: O6/1,0 /10

Date Extracted MS/MSD: 06/1-0 /1,0 Samp1e Amount MS: 9.43 g-dry-wt
MSD: 9.56 g-dry-wt

Date Anal-vzed MS: 06/12/70 05:31 Final- Extract Volume MS: 1.0 mL
MSD: 1.0 mL

Dil-ution Factor MS: 1 . 0
MSD:1.0

Percent Moisture: 7.5?

Spike rds Spike lrlflD
Sample f![sl Added-llS Recovery MSD Added-l.ttlD Recowerl RPD

Diesel- < s.0 l_51 r_59 95.0% L47 15'7 93. 6t 2.'72

TPHD Surrogate Recoveel

MSI !!SD
o-Terphenyl L20Z II1Z

Results reported in mglkg
RPD calcul-ated using sample concentrations per SW846.

FORM ITI



Hsifis*@
INCC,RPORATEDORGAI{ICS A}iIATYSIS DATA SI{EET

NWTPHD by GClFID-Silica and Acid C1eaned
Page 1 of 1

Lab Sample ID: LCS-061010
LIMS ID:10-l-3919
Matrix: Soif
Data Release Authorized:
Reported: 06/1-6/I0

LCSD: 06/L2/I0 02:LL
Instrument,/AnaIyst LCS : FID/MS

LCSD: FTD/MS

QC Report No: QZ99-URS
Project: Laurel Station

337 62344. 00005
Date SampJ-ed: O6/08/1,0

Date Received: 06/I0/I0

SanpJ-e ID: LCS-O61010
LCS/LCSD

LCSD: 1.0 mL
Di-Iution Fact.or LCS: 1 . 0

Date Extracted LCS/LCSD: 06/I0/IO Sample Amount LCS: 10.0 g
LCSD: 10.0 g

Date Anal-vzed LCS: 06/12/10 01:46 Final- Extract Volume LCS: 1.0 mL

Spike LCS

I,CSD: 1 . 0

Spike LCSD
IrCS Added-LCS Recovely LCSD Added-LCSD Recowery RPD

Di-esef 137 1s0 91.3U r37 150 91.38 0. 0%

TPHD Surrogate RecovelfZ

LCS LCSD
o-Terphenyl 1,122 1L2Z

ResuJ-ts reported in mglkg
RPD calculated using sample concentrations per SW846.

FORM III



ilsbfisrb@
INCORPORATED

HCID St'RROE"ATE RECOVERY SUMIfARY

Matrix: Soif

(O-TER) : o-TerPhen'f

Ai'- Pannrl- \Jn. nZ99-URSYv r\vtsv! E

Project: Laurel- Station
33'7 62344 . 00005

O-TER TOT OUTC]-ient ID

061_51OMB
ra 

^ 
1nJUI_-t1J_Z-rV

bUl--IJJ-Z-TJ

Log

IL4Z
-L-Lb=o
t20z

U

U

U

LCS/MB I,IMITS

(68-L22)

trrcn Mathnd; SW3550B! ! vF lrv urlvv

Number Range: 10-13909 to

QC LIMITS

( s0-1s0 )

L0-13910

Page 1 for QZ99

FORM-II HCID



ORGAI.IICS A}IAIYSIS DATA SHEET
NWTPH_HCID Method bV GC/FID
Page 1 of 1
Matrix: Soil- .a
Data Rel-ease Autho rLzed.: %
Pannrf orl . n6,/16/L0 ,//-

ARI ID Sa-nple ID

6/- Qanar1- \ln.
Proi onf .

ANA A'
.."5il8tb@
INCORPORATED

QZ 9 9-URS
Laurel- Station
33'7 62344.00005

Extraction Analysis
Date Date DL Range Result

MB-061510 Method Blank
10-13909

Qz99D SU1-B12-10 0 6/L5/!0 06/]-5/L0 1.0
1O_13909 HC ]D: GRO/DIESEL/MOTOR OIL

QZ99E SU1-B12-15 06/1-5/10 06/1.5/L0 s.0
10-13910 HC ID: GRO/DIESEL/MOTOR OIL

Reported in mglkg (ppm)

Gas value based on total peaks in the range from Tol-uene to C12 '
Diesel value based on the totaf peaks in the range from CI2 Lo C24
Oil value based on the total- peaks in the range from C24 to C38.

o6/15/L0 06/75/1,0 1.0 Gas <20U
Diesel- < 50 U

oil < 100 u
n-Ternhenrrl 1.142

Gas > 20
Diesel > 50
oi]- > 100
n-Tcrnhenr;l 1. 16%

Gas > 58
Diesel > 150
oil- > 290
n-Tcrnhanrrl 1202

FORM I



fixstfisrb@
INCORPORATED

srM sw8270 SURRoGATE RECOVERY SUM}4ARY

Matrix: Soil "z v v- uK5Yv r\vyvr Y

Project: Laurel- Station
33'762344.00005

MNP DBAC]-ient fD TOT OUT

JUI--b_LZ-l-U
JUI_-lJt_z-l_J
5Ut--urz-15 DL
>UI-trIZ-ZU
SU1-B12-20 DL
su1-814-15
SU1-814-15 DL
MB-061510
LCS-061510
LCSD-061510
su1 -B1 4 -2 0
DUJ--l]J-'T-ZU IVIJ

su1-814-20 MSD

(MNP) : d10-2-Methylnaphthal-ene
(DBA) : d14-Dibenzo (a, h) anthracene

Prep Method: SW3546
Loq Number Ranqe: 10-l-3909 to 10-13917

75.0? 89.0?
90.0? 84.08

DD
1049* 7r7e"
DD

86. 03 1008
DD

6't .32 10 0 t'70,-leo 108%
69.'7% 106%'72.02 95.0%
89.0? 103?'7'7.02 110%

0
0
0
l_

0
0
0
0
0
0
U

tl

LCS/MB LIMITS

( 3s-100 )

(31 -L20)

QC LIMITS

(34-r_00)
(r_0-117 )

v=da I i r I t7.9v
LVL Y4JJ

FORM-II SIM sw8270



fixsbffsrb@
INCORPORATEDORGANICS AI.IAIYSIS DATA SHEET

PNAs by sIM sw8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: MB-061510
LIMS ID:10-13917
Matrix: Soil-
Data Rel-ease Authorized:
Reported: 06/71 /L0

Date Extracted: 06/15/LO
Date Analyzedz 06/L6/I0 I0:02
Instrument/Analyst : NT8/YZ
GPC Cleanup: No
Silica Gel Cleanup: Yes

Samp1e ID: MB-O51510
METHOD B],4}IK

QC Report No: QZ99-URS
Project: Laurel Station

flvenE | 5J I ozJ4tr. uuuu5
Date Sampled: NA

Date Received: NA

Q=mnla Amnrrnl-. 1n nn n-rlr-"'!uarrl}JrE rurlvullL; f U. UU 9-Ury-WL
Final Extract Vo]ume: 0.5 mL

Dil-ution Factor: 1.00
Percent Moisture: NA

Aa-umi-na Cl-anrljl N

CAS Nuuber Analyte RL Resu1t

YI-ZV-J
v_L-J /-O
90-72-0
zu6-Yo-6
83-32-9
86-7 3-'l
I 5-01-8
rzu- rz- I

206-44-0
1,29-00-0
56-55-3
2L8-01-9
zuJ-Ja-z
207 -08-9
50-32-8
1 93-3 9-5
53-70-3
rJ L- Z+- Z
L 5 Z- O4-Y

IrTanhf h: l ona

2 -Methylnaphthalene
1-Methrrl nenhthe i ene
Acenaphthylene
Anan:nhflrana

Fl-uorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
f-h rrr c an o

Benzo (b) ffuoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
TnAann/1 2 ?-nA\\L'-tJ -*/pyrene
Dibenz (a, h) anthracene
Rpnzo f rr. h - i \ norvlene\Y I LLI L / yv!f

Dibenzofuran

Reported in pglkg (ppb)

5n
5.0
qn
qn
qn
qn
5n
5.0
qn
qn
qn
5.0

qn
5.0
qn

< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 U

< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 U

< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u

SIM SemivoJ-ati1e Surrogate Recovery

d10-2-Methylnaphthal-ene 6'7.32
d14-Dibenzo (a, h) anthracen 100%

FORM I



ORGAI{ICS A}iIATYSIS DATA SHEET
PNAs by SIM SW8270D-SIM cClMS
Page 1 of 1

Lab Sample ID: QZ99D
LIMS ID:10-13909
Matrix: Soil-
Data Rel-ease Authorized:
Renorterl: O6/17 /L0

Date Extracted: 06/1-5 /10
Date Analyzedl. 06/16/70 l-1: O5
Instrument/Analyst : NT8 /YZ
GPC Cleanup: No
Sil-ica GeI Cleanup: Yes
Afum-lIa Cfbahul-: No

CAS Nu.nber Analyte

-2,
ANALYTICAL(fA
RESOURCES\7
INCORPORATED

SampJ-e ID: SU1-812-10
SAI{PLE

At'- Dannr+ rrln ' .\299-URSYv f\vuv! Y

Project: Laurel- Station
Event: 337 62344.00005

Date Sampled: 06/01 /70
Date Received: 06/!0/I0

Samp1e Amount: l-0. 22 g-dry-wt
Final- Extract Vo]ume: 0.5 mL

Di-lution Factor: 3.00
Percent Moisture: 9.0?

Resu].t

91-20-3
9L-57-6
90-12-0
208-96-8
83-32-9
86-73-7
8s-01-8
120-L2-1
206-44-0
12 9-00-0
56-55-3
218-01-9
205-99-2
20'7 -08-9
50-32-8
1 93-3 9- 5
5 3-7 0-3
L9L-24-2
L32-64-9

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
F]-uorene
Phenanthrene
Anthracene
Fl-uoranthene
Qrrene
Benzo (a) anthracene
Chrysene
Benzo (b) ffuoranthene
Benzo ( k) fluoranthene
Benzo (a)pyrene
Tnrlann/1 2 ?-aA\n\rr6n6vs/ yJ r vrlv

Dibenz (a, h) anthracene
Benzo (grtrri)perylene
Dibenzofuran

15
15
15
38

15
15
15
-LJ
15
15
15
t_5

15
15
15
15
15
40

180
860
700

<38
<38

230
230

<15
< l_5

98
28

180
<15
<15

18
<15
<15

22
< 40

Y
Y

U

U

M

U

U

M
U

U

Q annrl- aA ; 
^ 

11^ / V^ / nnl-' \
tsy / Jr,:, \ I/yv /

SIM SemivoJ.atile Surrogate Recovery

d10-2-Methylnaphthal-ene 75.0?
d14-Dibenzo (a,h) anthracen 89. 0?

EORM I



f,lsbfisrb@
INCORPORATEDORGAI{ICS A}IALYSIS DATA SHEET

PNAs by SIM SW8270D-SIM GCIMS
Page 1 of l-

T,al'r Samnlc TD: OZ99EY

LIMS ID: 10-l-3910
Matrix: Soil-
Data Release Authorized:
Rcnnrf erl . nG /11 /I0

Date Extracted : 06 / 15 / 1,0

Date Analyzed: 06/L6/ 10 11:35
lnstrumenE./AnarvsE : r\1dl rz
UHU UTEANUD: I\O
Sil-ica Gel Cleanup: Yes
Alum-na Cfeanup: NO

CAS Nunber Analyte

Sample ID: SU1-B12-15
SAMP],8

OC Renorf No: OZ99-URS-Proj 
ect : Laurel- Station

Event : 337 62344. 00005
Date Sampled: 06/01 /1-0

Date Recei-ved: 06/L0/IO

Sample Amount:
Fina] Extract Vol-ume:

Dilution Factor:
Percent Moisture:

,4 0? ^-,-l-*,_,,,fa.JJ Y urJ vYL

0.5 mL
3.00
15.0?

Resu].t

9L-20-3
9t-57-5
90-12-0
208-96-8
83-32-9
86-13-7
85-01-8
rzv- Lz- I

206-44-0
12 9-00-0
56-5s-3
218-01-9
205-99-2
207-O8-9
50-32-8
1 93-3 9-5
53-70-3
L9L-24-2
L32-64-9

Naphthal-ene
2-MethyJ-naphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Fjrrene
Benzo (a) anthracene
Chrysene
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
Tnrlann i/'1 ? ?-nd \\!, 4f J -*/ pyrene
Dibenz (a, h) anthracene
Benzo (9,h, i)perylene
Dibenzofuran

Reported in pglkg (ppb)

30
30
30

200
30
30
30
30
13
30
30
30
30
30
30
30
30
30
30

4,200
17 ,000
11,000
< 200

270
1 ,500
2,9o0
<30
< 73

350
150
620

36
36
40

<30
<30

49
300

E
E
E
Y
M

U

Y
M

M
U

U

SIM SemivoJ-atile Surrogate Recovery

d10-2-Methylnaphthal-ene 90.08
d14-Dibenzo (a,h) anthracen 84 . 0?

FORM I



fiis5fi:rb@
INCORPORATEDORGAIIICS AI{AIYSIS DATA SHEET

PNAs by SIM SW8270D-SIM cClMS
Page 1 of 1

Lab Sample ID: QZ99E
LIMS ID:10-l-391-0
Matri-x: Soil
Data Refease Authorized:
Reported z 06/1"7 /I0

Date Extracted: 06/75/L0
Date Anafvzed: 06/16/I0 14:01: ,_Instrument/Analvst : NT8 /YZ
GPC Cl-eanup: No
Silica Gel Cleanup: Yes
Afumina- Cfeanupl No

CAS Nunber Ana1yte

Sample ID: SU1-812-15
DILUTION

QC Report No: QZ99-URS
Proj ect: Laurel- Station

Event: 337 62344.00005
Date Sampled: 06/0'7 /L0

Date Received: 06/L0/I0

Sample Amount: 4.93 g-dry-wt
Fi-nal Extract Volume: 0.5 mL

Dil-ution Factor: 3O . 0
Percent Moisture: 15. 0?

Resu]-t

9L-20-3
9L-57-6
90-12-0
208-96-8
83-32-9
86-73-7
85-01-8
t20-12-'7
206-44-0
129-00-0
56-55-3
218-01-9
zu3-Yv-z
20'7 -08-9
50-32-8
1 93- 3 9-5
53-7 0-3
r9r-24-2
t32-64-9

Naphthalene
2-MethyJ-naphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (b) fluoranthene
Benzo (k) f l-uoranthene
Benzo ( a) pyrene
Tndann/1 ? ?-nd\nrrrano

\Lf Af J

Dibenz (a, h) anthracene
Benzo(g,h,i)perylene
Dibenzofuran

300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300

4,600
17 ,000
12 ,000
<300u
<300u
1,900
3,100
<300u
<300u

400 M
<300u

580
<300u
<300u
<300u
<300u
<300u
<300u

400 M

Pannrl-ad ;6 ,,^ /V^ /nn]-.\r\sPv! Leu rlt l.rv / Nv \P}J! /

SIM Senivolatile Surrogate Recovery

d1 0 - 2 -Methylnaphthalene
d14-Dibenzo (at h) anthracen

D

D

FORM I



ORGAI{ICS ATiIAI,YSIS DATA SHEET
PNAs by SIM SW8270D-SII'{ GCIMS
v1^a I ni I

aANALYTICAL I'nesouiciGKT
INCORPORATED

Sa-mple ID: SU1-El12-20
SAIIPLE

QC Report No: QZ99-URS
Project: Laurel Station

Eventl. 331 62344.00005
Date Sampled: 06 / 0'7 / I0

Date Received: 06/I0/L0

Sample Arnount: 10.69 g-dry-wt
Final Extract Volume: 0.5 mL

Dil-ution Factor: 3.00
Percent Moi-sture: II.4%

T,ab Samole TD: OZ99Ex
LIMS ID:10-13911-
Matrix: Soil-
Data Re]ease Authoxizedz
Rcnnrf ed. n6/1'7 /L0vvl L t t

Date Extractedz 06/L5/7Q
Date Analyzed: 06/16/L0 11:56
f nstrument/Analyst : NT8 /YZ
GPC Cleanup: No
Silica Gel Cleanup: Yes
A]umina Cleanup: No

CAS Nr:nber Analyte RL Result

9L-20-3
91-57- 6

90-12-0
208-96-8
83-32-9
85-73-7
85-01-8
!zv- Lz- I

206-44-0
12 9-00-0
55-55-3
218-01-9
205-99-2
201-08-9
50-32-8
1 93-3 9-5
53-7 0-3
L9t-24-2
L32-64-9

Naphthalene
2-Methylnaphttralene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
TnAann/1 2 1.-tA\nrrrona

es/ yJ!v!.v

Dibenz (a, h) anthracene
Benzo (9,h, i)peryIene
Dibenzofuran

L4
L4
L4
62
t4
L4
L4
L4
5Z
L4
L4
L4
L4
l4
I4
14
t4
L4
14

1 ,400
6,2OO
4,100
<62

95
540

1 ,000
< 14
<32

130
48

230
15
15

<14
<14
<14

25
L20

E
E
Y
M

U

Y
M

U
U

U

Rannrl-arl ir tta/Vn fnnh\YYr )rY \tsyvl

SIM Semivolatile Sunogate Recovery

d10-2-Methylnaphthafene 104%
d14-Dibenzo (a,h) anthracen Lt'7e"

FORM I



ArstH8*@
INCORPORATEDORGANTCS A}IAIYSIS DATA SHEET

PNAs by SIM SW8270D-SII4 GClI"lSt
Page l- of 1

Lab SampJ-e ID: QZ99F
LIMS ID: l-0-13911
Matrix: Soil-
Data Rel-ease Authorized:
Reported: 06/11 /L0

Sample ID: SU1-812-20
DILUTION

QC Report No: QZ99-URS
Proiect: LaureI Station

Eirent: 337 62344.00005
Date Sampled: 06/01 /10

Date Received: 06/70/I0

Sample Amount: l-0.69 g-dry-wt
Final- Extract Vo]ume: 0.5 mL

Dil-ution Factor: 30 . 0
Percent Moisture: 11. 4?

Date Extracted: 06/15/I0
Date Ana}yzed: 06/16/I0 14:22
lnstrument/AnaIVSt : LVIU/ Y z
GPC Cleanup: No
Sil-ica Gel- C]eanup: Yes
Al'umina Cleanup: No

C.AS Nunber AnaJ-yte RL Result

9L-20-3
9t-57-6
90-12-0
208-96-8
83-32-9
86-13-7
85-01-8
rzu-rz- |

206-44-0
129-00-0
s 6-s 5-3
218-01-9
20s-99-2
201 -08-9
50-32-8
193-39-5
53-70-3
r9L-24-2
r 5z-o4-v

Naptrttralene
2-Methy1naphthalene
1-Methy1naphthal.ene
AcenaphthyJ-ene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Qtrene
Benzo (a) anthracene
Chrysene
Benzo (b) fluoranthene
Benzo ( k) fluoranthene
Benzo (a) pyrene
TnAann/1 ) ?,-nA\nrrran6vs/ tsJ ! vrrv
Dibenz (a, h) anthracene
Ronzn/n h i\narrr]anaDsrlzv \ I t rrr f,,/ Ps! yf srlv
Dibenzofuran

140
140
L40
140
140
140
140
140
r40
140
140
140
L40
140
140
140
l_40
140
140

1 ,300
4, 900
3,300
< 140 U
<140U

590
1 .000
<140U
<140U

140 M
<140U

180
<140u
<140U
< 140 U
< l-40 u
<140U
<140U
< l_40 u

Rannrl-od in tta/Va i/nnh\YYt )rY \I/F"/

SIM SeoivolatiJ-e Surrogate Recovery

d10-2-Methylnaphthalene D

d14-Dibenzo (at h) anthracen D

FORM I



ORGA}IICS A}IAIYSIS DATA SHEET
PNAs by SIM SIV8270D-SIM GCIMS
Page 1 of 1

aANALwtcAL(JJB
REsouRcEs\7
INCORPORATED

SampJ-e ID: SU1-814-15
SAMPLE

OC Rennrf Nn. OZ99-URSV

Project: Lauref Station
Event : 33'7 62344 . 00005

Date Sampled: 06/08/I0
Date Received: 06/IO/rc

Sample Amount: 10.20 g-dry-wt
Final Extract Volume: 0.5 mL

Dil-ution Factor: 3.00
Percent Moisture:. 1.32

Result

fr
Lab Sample fD: QZ99K
LIMS ID: l-0-13916
Matri-x: Soil
Data Release Authorized:
Reported: 06/7'7 /I0

Date Extracted: 06/75/L0
Date Anal-yzed: 06/16/1,0 122t7
Instrument/Analyst : NTB /YZ
GPC Cl-eanup: No
Sil-ica Gel- Cleanup: Yes
Af umi-n a-e}e a nup .._No--

CAS Nunber Ana1yte

9L-20-3
9L-57-6
90-12-0
208-96-8
83-32-9
85-73-7
85-01-8
!zv- Lz- I

20 6- 4 4-0
12 9-00-0
55-55-3
2L8-OL-9
205-99-2
20'7 -08-9
JU-JZ-U
J_vJ-Jv-f,
53-7 0-3
LgL-24-2
L32-64-9

NaptrthaJ-ene
2-Methylnaplrthalene
1-Methylnaphthal.ene
Anonrnh1- hrr'l ana

Acenaphthene
F]-uorene
Phenanthrene
Anthracene
Fl-uoranthene
Srrene
Benzo (a) anthracene
Chrysene
Benzo (b) ffuoranthene
Benzo ( k) fluoranthene
Benzo (a) pyrene
Tndann /'l 2 ?-nA \\Lt L' r --/ pyrene
Dibenz (a, h) anthracene
Benzo (g,h,i)peryl-ene
Dibenzofuran

15
15
15
81
15
15
15
15
18
15
15
15
I5
15
15
15
15
15
15

1,700 E
7,900 E
5,200 E
< 81 Y

97M
7to

1 .300
<15U
<18Y
150 M

53
280

<15U
<15U
<15u
<15u
<l-5u

24
130 M

Panarl-ad i n ttn /Vn /hhh\!\slJvr Lss rtt Frv / Nv \ IJIJ! /

SIM Somivolatile Surrogate Recovery

d10-2-MethyJ-naphthalene 86.0?
d14-Dibenzo (a, h) anthracen 100%

FORM I



ORGAI{ICS AI{AIYSIS DATA SHEET
PNAs by SIM SW8270D-SIM GCIMS
Page l- of 1

Lab Sample ID: QZ99K
LIMS ID:10-13916
Matrix: SoiI z?
Data Release Authorized /q
Reported: 06/11 /10 /

Date Extracted: 06/15/L0
Date Analyzed: 06/16/I0 14:43
lnscrument /Analvst : N'I'u / Y z
GPC Cleanup: No
Silica Gel Cleanup: Yes

A.ANALYTTCAL(fJA
RESOURCES\7
INCORPORATED

Sample ID: SU1-B14-15
DILUTION

QC Report No: QZ99-URS
Project: Laurel Station

Event: 337 62344.00005
Date Sampled: 06/08/10

Date Received: 06/I0/I0

Sample Amount: l-0.20 g-dry-wt
Final- Extract Vol-ume: 0.5 mL

Dil-ution Factor: 30 . 0
Percent Moisture: '7 .32

Resu]-t

r-t-rrn-r-- ai 
^-hrr^. N^NI UILLIIId UIYqIIUV ' IIV

CAS Nunber Arralyte

9L-20-3
9L-57-5
90-12-0
208-96-8
83-32-9
86-73-7
85-01-8
t20-12-'7
206-44-0
129-00-0
5 6-5s-3
218-01-9
205-99-2
20'7 -08-9
5U-JZ-6
1 93-3 9-5
53-7 0-3
19L-24-2
L32-64-9

Naphthalene
2 -MethyJ-naphthal.ene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fl-uorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (b) fluoranthene
Benzo (k) f l-uoranthene
Benzo (a) pyrene
Tnrlanal-l ) ?,-nA\nrrrana

\Lt-tJ vg/yj!vrrv

Dibenz (a, h) anthracene
Benzo (9, h, i) perylene
Dibenzofuran

150
150
150
150
150
150
150
150
150
150
r_50
150
150
150
150
150
150
150
150

1,600
6,500
4,4OO
<150U
<150U

790
t,2oo
<150U
<150U

180 M
<150U

260
< l_50 u
<150U
< l-50 u
<150U
<150U
<150u

150 M

Pannrf orl 1n tta /Va /nnh\FY. rLY \Fy-t

SIM SemivolatiJ-e Surrogate Recovery

d1 0-2 -Methylnaphthalene
d14-Dibenzo (a, h) anthracen

n
D

FORM I



ORGAI\TICS ANATYSIS DATA SHEET
PNAs by SIM SVI8270D-SIM GCIMS
HACTE ] OI I

T,al'r Samn l p TD: OZ99LY

LIMS ID: 10-13911 -Matrix: SoiI ,A
Data Release Authorized;ff
Reported: 06/1-':. /IO

Date Extracted: 06/15/I0
Date Anal-yzedi 06/76/I0 12:38
fnstrument/Analyst : NT8 /YZ
GPC Cl-eanup: No
Sil-ica Gel Cleanup: Yes

s
ANALYTICAL TJ.^
RESOURCES\7
INCORPORATED

Sanple ID: SU1-814-20
SAIvtPLE

QC Report No: QZ99-URS
iroject: Laurel Station

Event: 337 62344.00005
Date Sampled: 06/08/I0

Date Received: 06/1,0/I0

Sample Arnount: 10. 4 6 g-dry-wt
Final Extract Vol-ume : 0 .5 mL

Dilution Factor: 3.00
Percent Moisture: 6.3%

A*f-umi-nrefeanup=:-}ifo

CAS Nunber AnaJ-yte Result

91-20-3
9L-57-6
90-L2-0
208-96-8
83-32-9
86-73-7
85-01-8
r20-r2-'7
206-44-0
12 9-00-0
55-55-3
218-01-9
205-99-2
201 -08-9
50-32-8
1 93- 3 9-5
53-70-3
L9t-24-2
t32-64-9

NaphttraJ-ene
2 -I"le thyl naphthal ene
1 -I"lethylnaphthalene
Acenaphthylene
1^^--*L+l.^^^nugtla!,tr LlrElrg
Fluorene
Phenanthrene
Anthracene
Fl-uoranthene
Fyrene
Benzo (a) anthracene
Chrl'sene
Benzo (b ) fl-uoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
Indeno (L, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (g,h,i)peryJ-ene
Dibenzofuran

Ponnrf ad ; ^ ,,^ lV^ /nnl-r\r\syvr uvu !lr Frg / ^v \PPU,/

SIM SemivolatiJ-e Surrograte Recovery

d10-2-MethyJ-naphthalene 12.02
d14-Dibenzo (a,h) anthracen 95. 0%

I4
L4
L4
79
I4
t4
t4
t4
I4
L4
L4
L4
I4
I4
I4
I4
74
L4
L4

150
710
510

< 19 Y
<14U

95
L40

< 14 U

< 14 u
50M
22M

L20
<l_4u
<14U
<14U
< 14 u
<14U

L4
17M

FORM I



fi$5n$:@
INCORPORATEDORGATiIICS AbIAIYSIS DATA SHEET

PNAs by SW8270D-SIM GCIMS
Ptd6 1 nf 'l

T,:lr .Samnle TD: OZ99LY

LIMS ID:10-13917
Matrix: Soil-
Data Rel-ease Authorized:
Reported| 06/11 /L0

Date Extracted MS/MSDt 06/15/10

Date Anal-yzed MS: 06/1,6/10 12259
MSD: 06/16/I0 1,3:20

Instrument/Analyst MS: NT8/YZ

Ana].yte SarnpJ-e

f)f- Pannrl- lrln.Yv r\vFv!
Dra-i aal- .

Event:
f)rIa Qrmnlod.

Date Received:

Qamn l a

Final Extract

Spike MS
Added-MS Recovery

Sample ID: SU1-814-20
T{AIRIX SPIKE

QZ 9 9-URS
Laurel- Station
331 6234 4.00005
o6/08/r0
06/!0/L0

Amount MS: 10.6 g-dry-wt
MSD: 10.8 g-dry-wt

Vo]ume MS : 0. 50 mL
MSD: 0.50 mL

Dilution Factor MS: 3.00
MSD: NT8 /YZ MSD: J.00

Spike MSD
Added-MSD Recovery RPD

lrl:nhth: I ona

2 -Methylnaphthalene
1 -Me thylnaphthal ene
Acenaphthylene
Acon:nh1-hana

Fluorene
Phenanthrene
Anthracene
Fl-uoranthene
P\rran a

Benzo (a) anthracene
Chrysene
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
Indeno ( 1, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i) perylene
Dibenzofuran

r47 L2LZ
747 NA
14L t99Z
I47 75.92
1,4L 90.1*
1,41, 81.1?
rAL 92.22
1,4L 65.0s
L41, 78.08
L41, 91.38
141 84.0C
1,41, r28%
1_41 B'7.22
LAL 63.08
L41, 69 .LZ
I41 92.22
l_41 90.1%
141 94.82
141 Bl.tZ

i n t.n /Ln /nnl-r\lrr Fr:, / i\Y \ yY" t

1308 3. 48
NA NA

26IZ 9. B?
88.5? t_3. 98
88 . s% 3.22
100? 11. 38
L!26 i.5Z

67 .82 2.82
'7 4 .82 5. 6?
99.18 4.'72
90 .38 4.92
L26Z 2.02

88 .5% 0. 0t
14 .tZ L4 .12
B'7 .72 21 .62
93 .5% 0. 0%

95.42 5. 4%

103? 5. 9%

85.5t 2.92

t49
708
st2

18.6
1A a

94 .6
138

14 .3
14.3
60.2
2L.5

115
1_4 .3
1A a

14.3
1A 1

l-.1 . J

l-4.3
L7 .2

3r-9
1080

'193
l_ 07
L2'l
209
268

9r.1
110
l-uv
140
296
t23

88.9
9'7.4

130
r2't
1-4B

140

330
L200

875
1,23
]-23
234
294

94.3
104
198
1,4'7

290
123
103
I2I
130
l_34
157
l5b

139
139
139
t_39
l_39
139
I5Y
139
139
-LJY

139
139
139
139
139
139
139
139
r5v

I

U

U

M

M

U

U

U

U

U

M

Reported

NA-No recovery due to high concentration of analyte in original sample,
calcufated negative recovery, or undetected spike.

RPD calcul-ated using sampl-e concentrations per SW846.

FORM III



ORGA}IICS ANAIYSIS DATA SHEET
PNAs by SW8270D-SIM cClMS
Page 1 of 1

Lab SampJ-e 1D: LCS-061-510
LIMS ID: 10-13917
Matrix: Soil /4
Data Re]ease Authorizedzf4
Reported:. 06/77 /L0

Date Extracted: 06/L5/L0

Date Anal-yzed LCS: 06/L6/I0 10:23
LCSD: 06/16/10 10:44

Instrument/Analyst LCS: NT8/YZ

Analyte

SampJ-e ID: LCS-O61510
LAB CONTROL

QZ99-URS
Laurel Station
337 62344.00005
NA
NA

Amount LCS: 10.0 g-dry-wt
LCSD: 10.0 g-dry-wt

Volume LCS: 0.50 mL
LCSD: 0.50 mL

Dil-ution Factor LCS: 1.00

fi:s5fi$b@
INCORPORATED

SAMPLE

: NTE /Y 
- -LC-SD:-1;00

QC Report No:
Drni anf '

Event:
f)aIo Q:mnl ad.

Date Received:

Sample

Flnal- Extract

Spike LCS
Added-LCS Recovery

Spike LCSD
LCSD Added-LCSD Recovery RpD

\Ianhth: I cna
2 -Methylnaphthalene
1- -Me thyJ-naphtha I ene
Anon:nhfhrrl ana

Aran:nhthana

Ffuorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Rcnzn f e l h\rr6n6
Tndeno (1 - ? - ?-nd) n\/rene
Dibenz ( a, h) anthracene
Benzo (9, h, i) perylene
Dibenzofuran

73.3? 2.82
69.32 3.9s
69.32 2.9%
68.08 1. 98'70.'tz 1.9*'70.12 3.'t%
78 .72 3.38
80. 0s 3.3s
dJ. 5>o J. l-t
86.'72 1 .42
86.12 6. 0?
88.7t '7 .22
73.3? '7.92
't 6.12 L.'tz
ul_.J? J.zz
96.'72 0.7s
9'7.32 t.4z
98.78 1.4%
64 .72 3.0?

107
100
101
104
108
1L0
L22
1,24
L32
140
138
143
119
IIl
rzo
L44
r44
t46
100

Reported

1t .32
66.72
6'7 .32
69.3%
72.02
73.38
81.3?
82.'72
88.0%
93.32
92 .02
95.3%
'7 9 .32
78.0?
84.03
96.02
96.0%
9'7 .32
66 .12

150
150
150
150
l-5 0
l_5 0
150
150
150
t-50
150
150
150
150
150
150
r-5 0
150
150

110
104
104
r02
L06
106
118
120
1,28
130
130
133
110
115
L22
145
L46
l_4 8

97.0

150
l- 50
150
150
150
150
150
150
150
150
l_ 50
150
150
r-50
150
1-5 0
r-50
150
1_5 0

in pslkg (ppb)

RPD calculated uslng sampl-e concentrations per SW846.

SIM Semivolatile Su*ogate Recovery

LCS LCSD
d10-2-Methylnaphthal-ene 10.12 69.'72
d14-Dibenzo(a, h) anthracen 108? 106%

FORM III



































































































































































































































































































































aD-Anat yti cal Resou rces, I n co rpo rated

=/- 
Analyfical Chemists and Consultants

Vr, 
ne23.2oto

,A
,t y' .0'

Kelly Bottem
Client Services Manager
(206) 6es-621r
kellyb@arilabs.com

KB/Kb

Enclosures

Karen Mixon
URS Corporation
Century Square
1501 Fourth Avenue Suite 1400
Seattle, WA 98101

RE: Laurel Station
ARI Job: RA9q

Dear Karen:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt
documentation, and the final datapackage for the project referenced above.

Sample receipt information and analylical details are addressed in the Case Narrative.

Copies of the reports and all associated raw data will be kept on file at AR[. If you have any
questions or require additional information, please contact me at your convenience.

Sincerely,
ANALYTICAL RESOURCES. INC.

Page 1 of4AL

4611 South 134th Place, Suite 100 o TukwilaWAg8l68 e 206-695-6200 o 206-695-6201 fax
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JtA Analytical Resources, Incorporated

-at Analytical Chemists and Consultants Cooler Receipt Form

p,oi"au^ e, (-Z-lll"€| l9/4*l()h
Detivered by: Fed-Ex ues courifiano oelpered other:-

\---l .7\,
Tracking No: ( NAJ

@
NO

NO

Temperature of cooler(s) ('c) (recommended 2.0-5.0 "c forchemistry). . | , > LtA 1.3 O.L
ffcootertemperatureisoutofcomptiancefiiloutformoooToF t . t"roo-6-u,WrlTnin

coolerAccepteouv' AV o"", tnf t1f lO t*", f blD
Complete custody forms and attach all shipping documenF

Log-ln Phase:

Was a temperature blank included in the cooler? .;-j-i
Whatkindofpackingmaterialwasused?... (!)r:"_y:yy.ttce GelPacks Bassies FoamBlock Paper

Was sufficient ice used (if appropriate)? ... ... ... ... . > NA NO

NO

NO

NO

NO

NO

NO

NO

NO

Date VOC Trip Blank was mqdd?\ARl... ... ........... \$'ar
/--- l

Was Sample Split byARl : f N,ry YES Date/Time:- Equipment:-
\-/ ,

Samples Logged by:

Assigned ARI Job No;

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly filled out (ink, signed, etc.) .............

ARrGrient: L[/R3
COC No(s):

Were all boftles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received? ................

Did all bottle labels and tags agree with custody papers?

Were afl bottles used correct for the requested analyses? .ff.,
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... 

tDA(
Wereall VOCvialsfreeofairbubbles? (NAl
Was sufficient amount of sample sent in each bottle? ... ... ... . .1

/'- J

l-):te VOC Trio Rlank was maddlltARl \S[A

rine, ?,fD

YES

@
@

Other:

YES

YES

@\ YES
><y:-/ vFSr\z>4
99,
QESI

YES

YES

@
Split by:

Sample lD on Bottle samDle lu on uuu Sample lD on Bottle Sample lD on COC

Additional Notes, Discrepancl'es, & Resolufions:

Bv: Date:

maii*rtubh-ilfl F4 mftt

fi*6f, rrc
Small ) "sm"

Peabubbles ) "pb'
Large ) o'lg"

Headspace ) "hstt

0016F
3t2110

Revision 014

F.q:*== . €Te. €F€cE=

Cooler Receipt Form



ANALYTIGAL
RESOURCES
INCORPORATED

Sample Receipt:

Analytical Resources, Inc. (ARI) accepted twenty soil samples in good condition on June 17 ,2010 under ARI
Sample Delivery Group (SDG) RA99. The samples were received at cooler temperatures of 0.1, 1.3, 1.2 and
4.3"C.

For further details regarding sample receipt please refer to the enclosed Cooler Receipt Forms.

Select samples were analyzed for NWTPH-G plus BTEX and NWTPH-Dx, as requested on the Chain of
Custody.

Gasoline Ranee Oreanics bv NWTPH-Gx plus BTEX bv 80218 Mod:

The samples were analyzed 6121110 and 6122110 - All samples were analyzed within the method
recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): A11 analytes of interest were within method acceptance criteria.

Surrogates: All surrogate recoveries were within control limits.

Method Btank(s): The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD(s): The LCS and LCSD were in control.

MS/MSD/RPD(s): Are in control.

Diesel Range Orsanics bv NWTPH-D Extended:

The samples were extracted on 6119110 and analyzed on 6120110 - within the method recommended holding
time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Surrogates: All surrogate recoveries were within control limits.

Method Btank(s): The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD(s): The LCS and LCSD were in control.

MS/MSD/RPD(s): Are in control.

H4:S.e _ SEFFLFE4fE i



Analytical Resources, I ncorporated
Analytical Chemists and Consultants

Data Reporting Qualifiers
Effective 7l10l200g

Inorganic Data

U Indicates that the target analyte was not detected at the reported concentration

* Duplicate RPD is not within established control limits

B Reported value is less than the CRDL but > the Reporting Limit

N Matrix Spike recovery not within established control limits

NA Not Applicable, analyte not spiked

H The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

L Analyte concentration is <5 times the Reporting Limit and the replicate control limit
defaults to t1 RL instead of the normal 20% RPD

Organic Data

U Indicates that the target analyte was not detected at the reported concentration

* Flagged value is not within established control limits

B Analyte detected in an associated Method Blank at a concentration greater than
one-half of ARI's Reporting Limit or 5o/o of the regulatory limit or 5o/o of the analyte
concentration in the sample.

J Estimated concentration when the value is less than ARI's established reporting
limits

D The spiked compound was not detected due to sample extract dilution

E Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

O Indicates a detected analyte with an initial or continuing calibration that does not
meet established acceptance criteria (<20%RSD, <20o/oDrift or minimum RRF).

S Indicates an analyte response that has saturated the detector. The calculated
concentration is not valid; a dilution is required to obtain valid quantification of the
analyte

Laboratory Quality Assurance Plan Page 130 of 155 U"*'""Jr?;?33

ffift##: #ffi#ffi€+



@ fl : ff L':i ff :Hr:#:'iffift:""'*

NA The flagged analyte was not analyzed tor

NR Spiked compound recovery is not reported due to chromatographic interference

NS The flagged analyte was not spiked into the sample

M Estimated value for an analyte detected and confirmed by an analyst but with low
spectral match parameters. This flag is used only for GC-MS analyses

M2 The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern most
closely matches that of the sample. The reported value is an estimate.

N The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a "tentative identification"

Y The analyte is not detected at or above the reported concentration. The reporting
limit is raised due to chromatographic interference. The Y flag is equivalent to the
U flag with a raised reporting limit.

C The analyte was positively identified on only one of two chromatographic columns.
Chromatographic interference prevented a positive identification on the second
column

P The analyte was detected on both chromatographic columns but the quantified
values differ by >-40o/o RPD with no obvious chromatographic interference

Geotechnical Data

A The total of all fines fractions. This flag is used to report total fines when only
sieve analysis is requested and balances total grain size with sample weight.

F Samples were frozen prior to particle size determination

SM Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with the
sieving process and/or moisture content, porosity and saturation calculations

SS Sample did not contain the proportion of "fines" required to perform the pipette
portion of the grain size analysis

W Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Laboratory Quality Assurance Plan Page 131 of 155 Version 13-000
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Ais5ilSrb@
INCORPORATED

ARf Job : RA9 9

Matrix: Soif

/ RF'B )

ITFT)
/RR7\

Client ID

TPHG SOIL SURROGATE RECOVERY SUMIIARY

QC Report No: RA99-URS
Prni ccf ' T,eurel- Station

Event: 337 62344-00005

BFts TFT BBZ TOT OUT
MB-062110
LCS-062110
LCSD-O 62IIO
JU.L_]J+--LU
su1-B4-15
su1 -B3- 5
su1 -B3- 1 0

su1 -83- 1 5
JUJ--IJ3-Z
su1 -85- 5
5U]-IJY-J
su1-B 9- 5
JUI-IJY-I-U
>U L-bY- IZ . J
SOIL DUP4
su1 -B 6- 3
su1 -B 6- 5
sul_ -B 6- 10
su1 -87 - 3
su1 -B7 - 5
JU-L-IJ / -J TV-IJ

SU1_B7_5 MSD
MB-062210
.lrUJ-U OZZ IV
LCSD-O 622L0
5 U.L _JJ / -.L U

su1-B7 - 12
su1 -B8 - 5

Bromof l-uorobenzene
Trif f uorotol-uene
Bromobenzene

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

r.cslt4B LrMrTs
( 7 0-130 )

(80-120)
(80-120)

r0-I4664

91.3% 92.4e"
94.22 94.32
95.8% 93.9e"
7072 704%
L02Z 99. 8%

105? r04z
96 .2e. 98 .2e"
88.1? 9I .8e"

10 3 % 101?
9'7 .82 91 .02
99.IZ 91 .52
96.3e" 95.42
1008 L0rz

99.'72 99.82
94.6e" 95.0%
99.22 101%
90.3? 91 .'72
97.22 100%
94.LZ 98.0%
92.32 101%
96 .5e" I04e"
101? 10 9 ?

8s.59 90.1%
89.0% 90.8?
88.9? 91.3%
99 .6% 9'7 .42
10s? 100%
100? 98.9%

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0

QC LIMITS
(70-130)
(66-L23)
( 62-130 )

Log Number Range: 10-l-4645 to

FORM II TPHG

Page 1 for RA99 ffidh#* #ffi###



fixs5f,Srb@
INCORPORATED

ARI Job: RA99
Matrix: Soif

BETX SOIL SURROEATE RECOVERY SUMI'IARY

QC Report No: RA99-URS
Project: Laurel- Station

Event: 33762344-00005

TFT BBZ TOT OUTClient ID
MB-062110
LCS-O 62110
LCSD-O62LIO
su1-B4-10
JU.L-bq-If
su1 -B3- 5
su1 -83- 1 0
su1 -B3- 1 5
JU.L-IJJ-Z
su1 -B5 - 5
JU,L-bY-J
su1 -B 9- 5
su l_ -B 9- 10
su1-B9-12.5
SOIL DUP4
su1 -B6- 3
>u_L-uo-5
JU-L-IJO-IU
JU.l_-u /-J
su1 -87 - 5
SU]--87_5 MS
SU1-87-5 MSD
MB-062270
LUJ-UOZZLU
lUJU-UOZZIU
suL-B7-10
su1-87-12
bUI.-IJb-J

(TFT) : Trifluoroto]uene
(BBZ) : Bromobenzene

Loq Number Ranse: 10-14645 to

94.42 94.1e" 0
98.5% 91 .92 0
99.72 91 .92 0
108% 1052 0
I0 AsL gg . 9e" 0
I01% 1032 0

98 .42 1008 0
89.3% 92.92 0
106% 103? 0

98 . 9% 9'7 .52 0
100% 98 .42 0

98.8% 96.52 0
L022 101% 0
101? gg.Ae" 0

95.8% 95.62 0
99 .6e" 100? 0
90.8% 95.62 0
91.6% 99.92 0
93. 9% 9'7 .0e" 0
93 .2% g'7 .9e" 0
96.8% 99.8% 0
I02Z 1058 0

89.0? 93.1e" 0
90. 0% 91.62 0
90.0% 92.8e" 0
1058 1008 0
l_10% 1042 0
105% 104? 0

LCS/MB LIMTTS QC LIMITS
(80-120) ( 68-124)
('71-r20 ) ( 62-L34)

r0-14664

FORM II BETX

vad6 | inr kAq9

nk*!4-{4 ffiF?ffi% F



fixsbfi8rr@
INCORPORATEDORGANICS AI{AIYSIS DATA SHEET

BETX by Method SW8021Ewlod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: MB-062110
LIMS ID: L0-L4645
Matrix: Soi-f

-r ^^-- "---hori-zed:uqLd nclcd5e HUL
Renortecll. O6/?3/I0

Date Anal-yzedt 06/2L/I0 14:09
Instrument,/Analyst : PID3/PKC

CAS Nunber Analyte

Sanp1e ID: MB-062110
METHOD BI,ANK

QC Report No: RA99-URS
Project: Lauref Station

Event: 337 62344-00005
n:f a Q.mhl ^.1 . NIA

Date Received: NA

Purge Vol-ume: 5.0 mL
S:mnl c Amnrrnf . 1nn ma-drrr-r^rf

RL Result

1I-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
I1 9601-23-I m, p-Xylene
95-4'7 - 6 o-Xylene

I2
I2
I2
25
t2

<12U
<!2u
<12U
<25u
<12U

GAS ]D
Gasofine Range Hydrocarbons 5.0 < 5.0 U ---

BETX Surrogate Recovery

Tri ffuorotofuene
Bromobenzene

94 .42
94.1%

Gasoline Surrogate Recovery

Trif l-uorotof uene
Bromobenzene

91.3%
92 .42

BETX vafues reported in pS/kg (ppb)
Gaso.l-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasofine or weathered gasolj_ne.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I F*#ffi-q: #ffiffiffi#



Aisifi8*@
INCORPORATEDORGAT{ICS AI.IAI.YSTS DATA SHEET

BETX by Method SW8021EMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: MB-0622I0
LIMS ID: L0-L4662
Matrix: Soif
Data Refease Authorized:
Rcnnrl-erl . n6 /2" /I0vvt LJ/

Date Ana-l-yzed: 06/22/I0 01 :28
f ns trument,/Analyst : PI D3 / PKC

CAS Number Anal-yte

SampJ-e ID: MB-O62210
METHOD BLANK

Ar'- Dannrr \Tn. DA99-URS
Project: LaureI Station

Event: 33762344-00005
F\=f a e=mnl arl . \A

Date Received: NA

Prrrna \/n l rrma.
Qrmnlo Amarrnf .

RL

5.0 mL
T OA ma-n-"-'-'+u!y vvL

ResuIt

I I-qJ-Z
108-88-3
100-41-4
t] 960L-23-1
95-41-6

Benzene
Tol-uene
E J- hrrl hon zana

mf p-Xylene
o-Xyl-ene

G:qol ine R:nna Llrrdran:rhanc

BETX Surrogate Recovery

72
I2
I2
25
I2

5.0

<12U
<12U
<t2u
<25u
<12U

GAS ID
5.0 u

Tri f l-uorotof uene
Bromobenzene

89.0%
93 .12

Gasoline Surrogate Recovery

Trif l-uorotof uene
Bromobenzene

85.5%
90. 1%

BETX va-lues reported in Vq/kg (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: fndicates the presence of gasol_ine or weathered gasol_ine.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.

Quantitation on total- peaks in the gasol-ine range from Tofuene to Naphthalene

FORM I ffi&##: #ffi###



Aistfisrb@
INCORPORATEDORGATVICS A}IAIYSTS DATA SHEET

BETX by Method SW8021B["1od
TPHG by Method NWIIPHG
Page 1 of 1

Lab Samp1e fD: RA99A
LIMS ID: L0-14645
Matrix: Soil
Data Refease Authorized:
Rcnnrf crl' n6/?a/I0

Date Analyzed: 06/2I/I0 15:59
fnstrument/Analyst : PID3/PKC

CAS Nunber Analyte

Sample ID: SU1-B4-10
SAI"IPLE

QC Report No: RA99-URS
Project: Laurel- Station

Event: 337 62344-00005
Date Sampled: 06/15/70

Date Recej-ved: 06/I'7 /I0

Purge Vo1ume: 5.0 mL
Sample Amount: 82 mg-dry-wt

Percent Moisture: 16.3?

RL Resu1t

1I-43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
I'7 960I-23-I m, p-Xylene
95-47 -6 o-XyJ-ene

15
15
15
31
15

<15U
<15u
<15U
< 31 u
< 15 U

GAS ]D
G:qnl i na R:ncrc lrvAr^^3rl.rnnc 6.I < 6.L U ---

BETX SuEogate Recovery

Trif .Iuorotof uene
Bromobenzene

108%
105U

Gasoline Surrogate Recovery

Trif f uorotol-uene
Bromobenzene

1072
104%

BETX values reported in pg/kg (ppb)
Gasoline vafues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoJ-ine pattern.

Quantitation on total- peaks in the gasoline range from Tofuene to Naphthal-ene.

Resufts corrected for soll molsture content per Section 11.10.5 of EPA Method 8000C.

FORM I 6_i"&ESE-iE ' tutS-SS_#-# ,F



fixstffs*@
INGORPORATEDORGA}.IICS AI\TALYSIS DATA SHEET

BETX by Method SW8021BD1od
TPHG by Method NWTPHG
Page 1 of 1

T,:h Semnl e TD. RA99B
LIMS ID: 10-\4646
Matrix: Soil
Data Release Authori-zed:
Rcnnrl-cri . O6/2"/I0

Date Analyzed: 06/2I/I0 16:24
_LnstrumenE/AnaJ_vsE i ytDS/ Y6,v

CAS Nunber Analyte

ganF1e ID: SU1-84-15
SAt'lPLE

ot'- Panart- \Tn. PA99-URS
Project: Laurel Station

Event: 337 62344-00005
Date Sampled: 06/75/10

Date Received: 06 / 7'7 / I0

Purge Vol-ume: 5. 0 mL
Sample Amount: 83 mg-dry-wt

Percent Moisture : 1,2 ,0%

RL Result

1I-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
I1960I-23-I m,p-XyIene
95-41-6 o-Xylene

15
15
15
30
15

<15u
< 15 u
< 15 U
< 30 u
<15u

GAS ]D
Gasoline Range Hydrocarbons 6. 0 < 6.0 U ---

BETX Sumogate Recovery

Trif l-uorotof uene
Bromobenzene

L04e.
99 .9e"

Gasoline Surrogate Recowery

Tri-f Luorotol-uene
Bromobenzene

t02z
99.82

BETX val-ues reported in pS/kS (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasolj-ne or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on totaf peaks in the gasofine range from Tofuene to Naphthalene.

Resul-ts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I ffi&#ffi: ffiffiffi##



fixsbf,s*@
INCORPORATEDORGAI{ICS AI\TAIYSIS DATA SHEET

BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sanple ID: RA99C
LIMS ID: I0-I464'7
Matrix: Soil-
Data Rel-ease Authorized:
Rennrtecl : O6/2?/I0

Date Anal-yzedz 06/2I/10 16:48
tnscrument/Anatvst i vrDJ/ vl1-v

CAS Nunber Analyte

Samp1e ID: SU1-83-5
SAI'4PLE

QC Report No: RA99-URS
Project: Laurel- Station

Event: 337 62344-00005
uar.e 5amp.l_eo: uo/ Io/ IU

Date Received: 06/71 /L0

Purge Volume: 5.0 mL
Sample Amount: 55 mg-dry-wt

Percent Moisture: 30. 6%

RL Resu1t

1L-43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
I'7 960I-23-I m, p-Xylene
95-41-6 o-Xylene

23
23
23
Aq

23

<23u
<23u
<23u
< 45 U

<23u
GAS ID

Gasol ine Renoe Hrzr'lrnc:rlrnns 9.1" < 9.1 U ---

BETX Surrogate Recovery

Tr-if f uorotof uene
Bromobenzene

L01 Z
103%

Gasoline Surrogate Recovery

Tr i ffuorot ofuene
Bromobenzene

105%
104e"

BETX val-ues reported in pg/kS (ppb)
Gasoline values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

Resufts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



f,rsbfis*@
INCORPORATEDORGANICS AI.IAIYSIS DATA SHEET

BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

T,,ah Samnl e TD: RA99D
LIMS ID:10-14648
Matri-x: Soil-
Data Refease Authorized:
Rennrf erl: O6/23/10

Date Anal-yzed: 06/2I/I0 18:.26
Instrument/Analyst : PID3/PKC

CAS Nunber Analyte

SanpJ.e ID: SU1-E!3-10
SA}4PLE

QC Report No: RA99-URS
Project: Laurel- Station

Event: 337 62344-00005
Date Sampled: 06/16/I0

Date Received: 06/L7 /10

Purge Volume: 5.0 mL
SampJ-e Amount: 84 mg-dry-wt

Percent Moisture: 73.72

RL Result

11-- 43-2 Benzene
108-88-3 Tofuene
100-4 1-4 Ethylbenzene
11960I-23-I m,p-Xylene
95-4'7 -6 o-Xylene

15
15
15
30
15

< 15 U

< 15 U

<15u
< 30 u
<15U

GAS ID
Gasol i ne Ranoe przdran:rhnnq 6.0 < 6.0 U ---

BETX Surrogate Recovery

Tri fluorotofuene
Bromobenzene

98 .42
100%

Gasoline Surrogate Recovery

Tri fluorotoluene
Bromobenzene

96 .2%
98.2e.

BETX vafues reported in pq/kg (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indj-cates the presence of gasol-ine or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e gasoline pattern.

Quantj-tation on totaf peaks in the gasoline range from Tol-uene to Naphthalene.

Results corrected for soil moisture content per Section 11.1-0.5 of EPA Method 8000C.

FORM I E-3 C;a a-+ --4 - E-Fi af€ ErE -si L-=



fixs:fi8rb@
INCORPORATEDORGAI.IICS ANAIYSIS DATA SHEET

BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RA99E
LIMS ID: L0-L4649 a
Matrix: Soil- ///Data Release Authorized:. t/j/
Pannrrorr. nA /)" /I0

Date Anal-yzed; 06/2Il10 18:51
Instrument/Analyst : PID3/PKC

CAS Nunber Analyte

Sample ID: SU1-83-15
SAI'{PLE

QC Report No: RA99-URS
Project: Lauref Statj-on

Event: 33762344-00005
Date Sampled: 06/16/10

Date Received: 06/I1 /70

Purge Volume: 5.0 mL
Sample Amount: 95 mg-dry-wt

Percent Moi-sture: 13 . 3?

RL Result

'7 1"- 43-2 Benzene
108-88-3 Tofuene
100-4 1-4 Ethylbenzene
11960I-23-I m,p-Xylene
95-41 -6 o-XyJ-ene

13
13
13
26
13

< 13 u
<13u
< 13 u
<26u
< 13 u

GAS ]D
C:cal i na Panao Hrrjrnc:rhnns 5.3 < 5.3 U ---

BETX Surrogate Recovery

Tri f l-uorotol-uene
Bromobenzene

89.3?
92 .9e"

Gasoline Surogate Recovery

Tri f l-uorotoluene
Bromobenzene

88.1%
91.82

BETX vafues reported in VS/kg (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.
Arrrnts.if -f i l- nj- r'l na:kq .i n f ha naqnl ino renco frnm Tnlttona i- 

^ 
lrJ:nhth:lanavudrlLILaL!vlr vfr uv rrr Lrrs yqJvrrlrs !qr199 IIvrrt rvIuEIIs uv !!ayrlLll

Resu]ts corrected for soil- moi-sture content per Section 1l-.10.5 of EPA Method 8000C.

FORM I E*-daffiffi " fffif,ffiffia-E #



ixssfisrb@
INCORPORATED

T.:1-r Qamnla Tr'\' PA99F
LIMS IDr 10-14650
Matrix: Soil-
Data Release Authorized:
RFnrlrte.l . n6/21/I0

ORGANICS AI\TALYSIS DATA SHEET
BETX by Method SW8021EMod
TPHG by Method NWTPHG
Paqe 1 of l-

SampJ-e ID: SU1-B5-2
SAlvfPlE

QC Report No: RA99-URS
Project: Laurel- Station

Event: 337 62344-00005
f)rf a Q:mn'l arl . n6/I6/I0

Date Received: 06/L1 /L0

Purge Vofume: 5. 0 mL
Sample Amount: 75 mg-dry-wt

Percent Moisturez I'7 .'l%

RL Result

z
Date Anal-yzed. 06/2I/I0 19:16
rnscrumenE./Anarvsr i PrDJ/ yl{.v

CAS Nunber Analyte

1L-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethyl-benzene
11960L-23-I m,p-Xylene
95- 4'7 - 6 o-Xvl ene

7'7
I1
I'7
33
L'/

< 17 u
<17u
<17u
<33u
< 17 u

GAS ]D
Gasol-ine Range Hydrocarbons 6.6 < 6.6 U ---

BETX Surrogate Recovery

Tri f l-uorotof uene
Bromobenzene

10 6?
103?

GasoJ-ine Surrogate Recovery

Trif luoroto-l-uene
Bromobenzene

103 ?

101%

BETX val-ues reported in pS/kg (ppb)
Gasofine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitatj-on on totaf peaks in the gasol-ine range from Toluene to Naphthalene.

Resufts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I ffirt*:#: ffiffiffiEeH



Aisbfi8*@
INCORPORATEDORGANICS A}IAIYSIS DATA SHEET

BETX by Method SW8021BMod
TPHG by Method NWTPHG
Pase 1 of 1

HAYYb

LIMS ID:10-14651
Matrix: Soil-
Data Release Authorized:
Rennrterl ' 06/24/I0

Date Anal-yzed: 06 / 2! / I0 19 : 4I
f nstrument,/Analyst : PID3/PKC

CAS Nunber Anal-yte

Sample ID: SU1-85-5
SAI"IPLE

OC Renorf No: RA99-URS
Project: Laurel- Station

Event: 33762344-00005
Date Sampled: 06/L6/I0

Date Received: 06/L1 /I0

Purge Volume: 5.0 mL
Sample Amount: 90 mg-dry-wt

Percent Molsture: 13.3%

RL Resu1t

1l-43-2 Benzene
108-88-3 Tol-uene
100-41-4 EthyJ-benzene
11960I-23-7 m,p-Xylene
95-4'7-6 o-Xylene

L4
L4
I4
28
L4

< 14 u
< 14 u
< 14 u
<28u
< 14 u

GAS ]D
Gesol i ne Ranrre Hrzdrnc:rhnnq 5.6 < 5.6 U ---

BETX Surrogate Recowery

Tri- f l-uorotof uene
Bromobenzene

98.9?
9'7 .5e"

Gasoline Surrogate Recovery

Tri f Luorotol-uene
Bromobenzene

97.82
9'7 .02

BETX val-ues reported in Vg/kg (ppb)
Gasoline vafues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasofi-ne pattern.
nr1--f .i r-f i f a+a1 ^^-L- i- f h6 a:cnl ino r:nno frnm Tnlrr6ha f 

^ 
lrlrnl-r+1-'-l ^-^vudtILfLdLIUll 9ll LvLdf PEd[D ftl L1r9 vqovfrrrs rorrvs !!vfrr rv]usffs Lv r\qPllurrafgllc.

Resufts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I &d€;e e.4=*4 - EFEafiA!ffi &-&..-d



rlsifi:*@
INCORPORATEDORGA\UCS AI{AIYSIS DATA SHEET

BETX by Method SW8021BD1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RA99H
LIMS ID: 10-14652
Matrix: SoiI /t7
Data Rel-ease Authorized:.,n
Reportedz 06/23/I0

Date Analyzed: 06/27/10 20:05
InsLrument,/Analyst : PID3/PKC

CAS Nunber Analyte

Of- Rannrf Trln.

Prol ect
Event

I-lrl-a Q:mnlad

Date Received

SanpJ-e ID: SU1-89-3
SAIVTPLE

RA99-URS
Laurel Station
33162344-00005
06/16/10
06/L1 /L0

Purge Vofume: 5. 0 mL
Q:mnla Amnrrnf . Q? -n-rlr\'-t.'f

Percent Moisture: 14.02

RL Result

1L-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
I7 960I-23-1 m, p-Xyl-ene
95-41-6 o-Xylene

15
15
15
30
15

<15u
<15u
<15u
<30u
<15u

GAS ID
Gasoline Range Hydrocarbons 6.0 < 6.0 U ---

BETX Surrogate Recowery

Tri fluorotofuene
Bromobenzene

100%
98.4%

Gasoline Surrogate Recovery

Trif f uorotol-uene
Bromobenzene

99.te"
9"7.5e"

BETX values reported in pO/kq (ppb)
Gasol-ine values reported in mglkg (ppm)

GAS: Indicates the presence of gasofine or weathered gasoline.
GRO: Positive result that does not match an identifiabfe gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I ffials--*-"ffi-€%sEt9t&4 S& eq c"E .. fl$"E 5fE Es-ri A.d ll5



f,xsbffsrb@
INCORPORATEDORGAI\IICS AI\TAIYSIS DATA SHEET

BETX by Method SW8021EMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Samp1e ID: RA99I
LIMS ID:10-1465r a" 'd/Marrix: Soif ///Data Ref ease Authorized:- {//"
Reported:.06/23/1,0

Date Anal-yzed: 06/2I/ 1O 20:30
_LnstrumenE/Ana_LVSt. : P tDJ / Yrtv

CAS Nunber Anal-yte

SanpJ-e fD: SU1-89-5
SAMPLE

OC Renorf Nn: RA99-URS
Proi er:t : T,aurel- Station

Event: 337 62344-00005
F\:f a Qrmnl arl . i6/I6/I0

uate KeceJ_veo: vo/ tt / IU

Purge Vol-ume: 5.0 mL
Sample Amount: 88 mg-dry-wt

Percent Moisture: 71 .42

RL Result

7L-43-2 Benzene
l-08-88-3 Tofuene
100-41-4 Ethylbenzene
L796OL-23-L m,p-Xylene
95-47-6 o-Xylene

L4
1-4
L4

680
< 14 U

190
28 1,300
L4

Gaso1ine Range Hydrocarbons 5.7

BETX Surrogate Recovery

88

GAS ]D
9.4 cAS

Trlf l-uorotol-uene
Bromobenzene

98.8%
96 .52

Gasoline Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

96.3%
95 .42

BETX val-ues reported in VJ/kq (ppb)
Gasoline values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoJ-ine pattern.
n"--!i!-!:^- ^- frrtal ne:ks in the c:qnl inc r:noa from Tnlrrono i-^ I{enhl_h:lanavudIlLILdLIUll UII -- v ev t,err

Resufts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I E*$:€&+-*+*{ _ Ij4ES$'-eF,{FE ilE:**



fixs:ffstb@
INCORPORATEDORGANICS AT.IAIYSIS DATA SHEET

BETX by Method SW8021BD1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample fD: RA99J
LIMS ID:. 10-1"4654
Matrix: Soit -a
Data Rel-ease Autho rlzed, VJReported 06/23/I0 ,"

Date Analyzedz 06/2I/I0 20:55
Instrument/Analyst : PID3/PKC

CAS Nunber Analyte

Sample ID: SU1-89-10
SAI'4PLE

QC Report No: RA99-URS
Pro;ect: Lauref Station

Event: 337 62344-00005
Date Sampled: 06/16/70

Date Received: 06/I1 /I0

Purge Vol-ume: 5.0 mL
Sample Amount: 78 mg-dry-wt

Percent Moisture: I4.9%

RL Result

1L-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
I'7 960I-23-I m, p-XyIene
95-41- 6 o-Xylene

I6
L6
16
32
l6

< 16 u
< l_6 u
< 16 u
<32u
< 16 u

GAS ]D
Gasofine Range Hydrocarbons 6.4 < 6.4 U ---

BETX Surogate Recowery

Trif l-uorotoluene
Bromobenzene

L02Z
101?

Gasoline Sunogate Recovery

Tr-i f -l-uoroto-Iuene
Bromobenzene

100%
101%

BETX val-ues reported in VS/kg (ppb)
Gasol-ine vafues reported in mglkg (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an j-dentifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

Resul-ts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I ffie*ffi: ffi#ffic.€#i



Als:fi8*@
INCORPORATEDORGA}IICS A}.IAIYSIS DATA SHEET

BETX by Method SW8021BNIod
TPHG by Method NWTPHG
Page 1 of 1

Lab Samp1e ID: RA99K
LIMS ID: 10-L4655
Matrix: Soil- '//''/

^ r__LL^--'_^r_ /.7puata Kerease Aul]noTrzeo i v./
Reportedz 06/23/10

Date Anal-yzed: 06/21 /I0 2L:19
f nstrument,/Anal-yst : PID3/PKC

CAS Nunber Analyte

Sanple fD: SU1-89-12.5
SAI4PLE

na P6n^rf \T^. PA99-URS
Project: Laurel- Station

Event: 337 62344-00005
Date Samp-Led: u6/ Ib/ IU

Date Received: 06/I1 /I0

Purge Vol-ume: 5. 0 mL
Sample Amount: 86 mg-dry-wt

Percent Moi-sture : 14 .I%

RL Result

17-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
I1 960I-23-I m, p-Xylene
95-47-6 o-Xylene

15
15
15
29
15

< 15 u
<l-5u
< 15 U
<29u
<15U

GAS ID
Gasol i ne Renoe Hrzdrncerhnnq 5.8 < 5.8 U ---rlf v!vvq!vvrrv

BETX Surrogate Recovery

Trif luorotol-uene
Bromobenzene

101?
99 .42

Gasoline Surrogate Recover1r

Trif l-uorotof uene
Bromobenzene

99.Je"
99.8%

BETX values reported in p-S/kg (ppb)
Gasollne values reported in mg/kq (ppm)

GAS: Indicates the presence of gasoline or weaLhered gasoline.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.
A"-*!r!-ri ^- ^- j- ol_:l no:l<q in ]-l'ra c:snlina r:nffa fram Tnlrrana 1- n ltl:nhfhalanavudtlLf LaLaull ull LVLAf A/EAAO lrr LlrE VAOVrrJrg rOrr9- uv lreyrrLrrqrstfs.

Resul-ts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I F% _s_ Fsl+ , ##roc s .5
M&--_: _ ffitu-T#-# f



fiisbfi8rb@
INCORPORATEDORGAIIICS AI.IALYSIS DATA SHEET

BETX by Method SW8021Bt'1od
TPHG by Method NWTPHG
Page 1 of 1

T.:h S:mnl e TD: RA99L
LIMS ID:10-14656
Matrix: Soil /2
Data Rel-ease Authorized .//2
Reported:.06/23/I0 "

Date Anal-yzed: 06/2I/I0 2I:44
-LnsE.rumenc/Anarvsc i YrDJ/ Yl1.v

CAS Nurnber Analyte

OC Rannrl- lrln.

Proj ect
Event

F)al- o Qamnl arl

Date Received

Sample ID: SOfL DUP4
SAf'4PLE

RA99-URS
Lauref Station
33'7 6234 4-00005
06/16/r0
06/11 /r0

Purge Vofume: 5.0 mL
Q:mnl a Amnrrnl-. Q) mn-Arrr-wf

Percent Moisture: 10.8%

RL Result

1I-43-2 Benzene
108-88-3 Tofuene
100-47-4 Ethylbenzene
I'7 960I-23-I m, p-XyIene
95-41-6 o-Xylene

L4
74
1_4

zt
I4

<14U
< 14 U
< 14 U
<27u
< 14 U

GAS ]D
Gasolino R:nac Hrzclrocarhons 5.4 < 5.4 U ---

BETX Surrogate Recovery

Tri f l-uorotoluene
Bromobenzene

95.8?
95 .62

Gasoline Surogate Recovery

Trif l-uorotof uene
Bromobenzene

94 .6e"
95.0?

BETX val-ues reported in pq/kS (ppb)
Gasol-ine va1ues reported in mg/kg (ppm)

GAS: Indicates the presence of gasofine or weathered gasolj-ne.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.
Arrrnf if.f i faf r'l h^-l/r .i- fha a:<nlina rrnna frnm Tnlrrah6 f^ \I-hlalla-l^^^vudrrLrLdLrurl ulr LvLdf ycdND flI L-.- -*..9s !!ufLr rvruslls L9 NdPllLlIdJe:Ilg.

Results corrected for soll- moisture content per Section 1l-.10.5 of EPA Method 8000C.

FORM I *g,d:,4,:%J+l*Ee&
#'FE-*4-=q iE'€EEs-E=d--E e=ii F+



fii3ifi:tb@
INCORPORATEDORGANICS ANAIYSIS DATA SHEET

BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page L of 1

Lab Sample fD: RA99M
LIMS ID: 10-14657
Matrix: SoiI ,fl
Data Ref ease Authorizedl. fU
Reported:06/23/70

Date Analyzed: 06/21/I0 23:22
lh<f rllmAnf /anr r\/sc i YIDS/ yKc

CAS Nunber Analyte

Sample ID: SU1-85-3
SAI{PLE

QC Report No: RA99-URS
Project: Laurel Station

Event: 337 62344-00005
Date Sampled: 06/16/10

Date Received: 06/L7 /I0

Purge Volume: 5.0 mL
Sample Amount: 82 mg-dry-wt

Percent Moisture: 16.3?

RL Result

7I-43-2 Benzene
108-88-3 Tol-uene
I00-4I-4 Ethylbenzene
L'7 9607-23-I m, p-Xylene
95-47-6 o-Xylene

15
15
15
30
15

<15u
<15u
<15u
<30u
<15u

GAS ]D
Gasolj-ne Range Hydrocarbons 6.7 < 6.1 U ---

BETX Surogate Recovery

Trif l-uorotoluene
Bromobenzene

99 .6e"
100%

Gasoline Surrogate Recovery

Tri f l-uoroto.luene
Bromobenzene

99 .22
101%

BETX values reported in pg/kS (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.
n"-6rir-tl^* ^* j-ot:l nc:kq in l-ha n:qnlino ranco frnm Tnlrrona f^ hTrnl-rfhr'lana\luollLrLqLf vrt ulr uvLqr lreq^r rrr Lrrv ysrvrrrru rqrry- LL) I\clIJlrLlld_Lelle.

Resu.l-ts corrected for soil- moj-sture content per Section 11.10.5 of EPA Method 8000C.

FORM I ffi&ffiq _ dffi#TffiL,aft



fixsifisrb@
INCORPORATEDORGANTCS A}IALYSTS DATA SHEET

BETX by Method Sll802lEMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RA99N
LIMS ID: 10-14658
Matrix: Soi.l /A./.2\uara rte-Lease auchorized:. ,4-/
Reported : 06 / 23 / I0

Date Analyzed: 06/2I/I0 23:41
f nstrument/AnaIvst : PID3/PKC

Sanple ID: SU1-85-5
SAI'IPLE

^. P^^^rr NI^. DA99-URS
Pro;ect: Laurel- Station

Event: 337 62344-00005
l)efo Samnlorl . O6/I6/10

Date Received: 06/I1 /lO

Purge Vol-ume: 5. 0 mL
Sample Amount: 81 mg-dry-wt

Percent Moisture: 20.62

CAS Nurnber Analyte RL Result

7L-43-2 Benzene 15 45
108-88-3 To]-uene 15 32
100-41-4 Ethylbenzene 15 100
L796OL-23-L m,p-Xylene 31 100
95- 41 - 6 o-Xv.lene 15 < 15 U

GAS ID
Gasoline Range Hydrocarbons 6.2 4L C'AS

BETX Surrogate Recovery

Triffuorotoluene 90.88
Bromobenzene 95 .6e"

GasoJ-ine Surrogate Recovery

Trif luorotol-uene
Bromobenzene

90.3%
91 .12

BETX val-ues reported in pg/kg (ppb)
Gasol-ine values reported in mglkg (ppm)

GAS: lndicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.
Arrrnfii.fi !^r^r *^-r-^ i* *hc clqnl ina rancc frnm Tnlltona l_^ NT:nhl-h:lonavuqlruaLqLf ull vll LvL4f IJgd[D f ll L]]s YqJVJ]]rs !qrlvs rrvrrr rvruslrg Lv !\qts/]]urtuJ9rf9 r

Results corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I *% d. ,*-e+ " ffi&GE4'ru
&d #-& 64 e _ &sfi {+3 fifE :- Efti



firs5ffSrb@
INCORPORATEDORGANICS ANAIYSIS DATA SHEET

BETX by Method SW8021EMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RA99O
LIMS ID: L0-74659
Matrix: Soil
Data Refease Aut.horized
Reported:06/23/L0

Date Anal-yzed: 06 / 22 / 1,0 00 :72
Instrument/Analyst : PID3/PKC

CAS Nurnber Analyte

Sample ID: SU1-86-10
SAIUPLE

QC Report No: RA99-URS
Project: Laurel- Station

Event : 337 6234 4-00005
Date Sampled: O6/76/I0

Date Received: 06/I1 /rc

Purge Vol-ume: 5.0 mL
Sample Amount: 96 mg-dry-wt

Percent Moisture: 13. 6?

RL Result

1I-43-2 Benzene
108-88-3 Tol-uene
700-4I-4 Ethylbenzene
I79601-23-I m,p-Xylene
95- 4'7 -6 o-Xylene

13
13
13
26
13

< 13 u
<13U
<13u
<26U
< 13 u

GAS ID
Gasoline Range Hydrocarbons 5.2 < 5.2 U ---

BETX Surrogate Recovery

'1 rl- I IUOrOtO,LLlene
Bromobenzene

97 .62
99 .92

Gasoline Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

91 .2e"
100%

BETX val-ues reported in pS/kg (ppb)
Gasofine val-ues reported in mglkg (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiab.l-e gasof ine pattern.

Quantitation on totaf peaks in the gasoline range from Toluene to Naphthalene.

Resul-ts corrected for soif moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I ffi#ffi# r ffiW##g



firsifi8rb@
INCORPORATEDORGAI\IICS AIIAIYSIS DATA SHEET

BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample fD: RA99P
LIMS ID: 1O-14660
Matrix: Soil- "r'//Data Rel-ease Authorized . ,VReported 06/23/I0

Date Anafyzed: 06/22l10 O0:36
l_nstrument/Ana-Lvst I y IDJ / YKc

CAS Nunber Analyte

Sanple ID: SU1-B7-3
SAt'lPLE

Af- Pannrl- Nla . PA9 9-URS
Project: Laurel- Station

Event: 337 62344-00005
uatre bamp-Leo: uo / !o / lu

uaEe Kece]-veq: vo/ !t / rv

Drrrna \/a]gJ1g: 5.0 mL
Samolp funrrn+. 1A aa-A-,,-wt,:lrrYu!)/

Percent Moisture: 15.2%

RL ReEu]-t

1I-43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
1"1 960L-23-I m, p-Xyf ene
95-41 -6 o-Xyl-ene

I1
L1
T1
34
71

<17U
< 17 u
<17u
<34U
<17U

GAS ID
Gasol ine Ran1.1e []rrdrnnrrhnnc 6.'7 < 6.1 U ---

BETX Surrogate Recovery

Tri fluorot o luene
Bromobenzene

93 .92
91.0%

Gasoline Sumogate Recovery

T ri fluorot ofuene
Bromobenzene

94.12
98.0?

BETX vafues reported in pS/kg (ppb)
Gasofine values reported in mglkg (ppm)

GAS: Indicates the presence of gasofine or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e gasoline pattern.

Quantit.ation on totaf peaks in the gasofine range from Tofuene to Naphthalene.

Results corrected for soif moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I ffi&##:###*'fr



firstfisr!@
INCORPORATEDORGAI{ICS AI.IALYSIS DATA SHEET

BETX by Method SW8021BMod
TPHG by Method NWTPHG
Paqe 1 of 1

Lab Sample ID: RA99Q
LIMS ID: 10-14 661
Matrix: Soif
Data Re]ease Authorized:
Rannrf orl . n6, /2" /!0vv/ LJ/

Date Anafyzed: 06/22/I0 01:01
Instrument/Analyst : PID3/PKC

CAS Nunber Analyte

Sanp1e ID: SU1-87-5
SA}4PLE

QC Report No: RA99-URS
Project: Laurel- Station

Event : 337 62344-00005
Date SampJ-ed: 06 / l6 / 70

Date Received: 06/11 /10

Purge Vol-ume: 5.0 mL
Sample Amount: 64 mg-dry-wt

Percent Moisture: 22.52

RL Result

1L-43-2 Benzene
108-88-3 Tofuene
LOO-4L-4 Ethylbenzene
L796OL-23-L m,p-Xylene
95-47-6 o-Xylene

20 1,100
20
20
39 4,goo

<20u
550

20

Gasoline Range Hydrocarbons 7.8

BETX Surrogate Recovery

170

GAS ID
40 GAS

Tri f -l-uorot ol- uene
Bromobenzene

93 .2e"
97 .92

Gasoline Surrogate Recovery

Tri f luoroto-l-uene
Bromcbenzene

92.32
101%

BETX values reported in p9/kg (ppb)
Gasoline vafues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an ldentifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Napht.hal-ene.

Resufts corrected for soil moisture content per Section 11.10.5 of EPA Method 80OOC.

FORM I



AX35fi3*@
INCORPORATEDORGANICS A}.IAIYSIS DATA SHEET

BETX by Method SW8021Bt"1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RA99R
LIMS ID: L0-L4662
Matrix: Soil '.VData Release Authorized, //,,,fr
Reported 06/23/!0 "'

Date Anal-yzed: 06/22l10 08:16
Instrument/Analyst : PID3/PKC

CAS Nurnber Analyte

SanpJ.e ID: SU1-EI7-10
SAI"!PLE

QC Report No: RA99-URS
Project: LaureL Station

Event : 337 6234 4-00005
Date Sampled: 06/I6/1.0

Date Received: 06/1,1 /I0

Purge Volume: 5. O mL
SampJ-e Arnount: 82 mg-dry-wt

Percent Moisture: 17.3%

RL Resu1t

'7 l- 43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
11960I-23-I m,p-Xylene
95-41-6 o-XyIene

15
15
15
31
15

<15U
<15U
< 15 U
< 31 u
<15U

GAS ID
Gasoline Range Hydrocarbons 5.1 9.2 GRO

BETX Surrogate Recovery

Trl f l-uorotof uene
Bromobenzene

105%
100?

GasoJ-ine Surrogate Recovery

Tri f l-uorotof uene
Bromobenzene

99 .6e"
9"7 .4Z

BETX val-ues reported in pS/kS (ppb)
Gasol-ine val-ues reported in mg/kg (ppm)

GAS: fndj-cates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabfe gasoline pattern.
A"-*!i r-!i l- ol- al ne:kq i n l- ho caqnl ina r:nco frnm Tnl rrana f n NI-^t-\f l-\-l ^h^\luoIlLILqLaulI vll Lv L(J NdIJIILIId._LeIIe.

Results corrected for soil moj-sture content per Section 11.10.5 of EPA Method 8000C.

FORM I tL€F dq+ +-4 e* - BsT EeF* E*fr B= il"&.FrtB E#ld . #+-FJj: !



Alstff8*@
INCORPORATEDORGANICS AI{A],YSIS DATA SHEET

BETX by Method SW8021Bt'1od
TPHG by Method }iIW:IPHG
Page l- of 1

Lab Sample ID: RA99S
LIMS ID: 10-14663
Matrix: Soil
Data Refease Authorized:
Ronn-f erl . n6/2"/I0vv/ -Jl

Date Analyzedi 06/22/1"0 08:40
TNSCTUMENE/ANAIVSE i YIDJ/ YAV

CAS Nunber Analyte

Sample ID: SU1-B7-12
SAI'4PLE

QC Report No: RA99-URS
Pro j ect : Laurel- Stat j-on

Event : 337 6234 4-00005
Date Sampled: 06/16/10

Date Received: 06/11 /1,0

Purge Vol-ume: 5. 0 mL
Sample Amount: 84 mg-dry-wt

Percent Moisture: 13. 9%

RL Result

1I-43-2 Benzene
108-88-3 Tofuene
100-4 1-4 Ethylbenzene
I'7 9601-23-I m, p-Xylene
95-41- 6 o-Xylene

15
15
15
30
15

<15U
< 15 u
<15u
<30u
<15U

GAS ID
Gasol-ine Range Hydrocarbons 6.0 < 6.0 U ---

BEIX Surrogate Recovery

Trif l-uorotof uene
Bromobenzene

110 %

l04z

Gasoline Sunogate Recovery

Tr i fluorotoluene
Bromobenzene

1058
100%

BETX val-ues reported in pg/kg (ppb)
Gasol-ine values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasofine.
GRO: Positive result that does not match an ldentifiabl-e gasoline pattern.
n"^-ri !-!l r^!^1 -^^l'^ r- 'ho caqal ino ranoo frnm Talllana f 

^ 
Trlenhl- hrlanavuqllLILaLJVlMl LULdI PgqAD f 11 Lrrs YqovrrrlE !arrvg rrvrLl rvruYtlg Lv !rsylrurlarLrrv.

Resufts corrected for soil moisture content per Section 11.1-0.5 of EPA Method 8000C.

FORM T ffi##ff: #####



ArsffiSeb@
INCORPORATEDORGAI.IICS AI{ALYSIS DATA SHEET

BETX by Method SW8021Bt'1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RA99T
LIMS TD:. L0-I4664 zMarrix: SoiI /li
Data Refease Authorizedt ,,/,<-/
Reported z O6/23/IO "

Date Anafyzed: 06/22/ 10 O9:05
Instrument/Analyst : PID3/PKC

CAS Nunber Arralyte

Sanp1e ID: SU1-88-5
SAl.{PLE

QC Report No: RA99-URS
Pro j ect : Laure-l- Station

Event: 337 62344-00005
Date Sampled: 06/16/I0

Date Received: 06/I'7 /I0

Purge Vofume: 5. 0 mL
Samp1e Amount: 42 mg-dry-wt

Percent Moisture: 39. 5?

RL Result

7L-43-2 Benzene
108-88-3 To.l-uene
LOl-4L-4 Ethylbenzene
L796OL-23-L m,p-XyJ-ene
95-4'l- 6 o-XvIene

30
30
30
59
30

420
<30u

47
220

<30U

GAS ]D
Gasoline Range Hydrocarbons L2 30 GAS

BETX Surogate Recoverl

Tri- f l-uorotof uene
Bromobenzene

105?
r04z

GasoJ-ine Surrogate Recovery

Tri fluorotofuene
Bromobenzene

100?
98.9%

BETX vafues reported in pg/kS (ppb)
Gasol,ine val-ues reported in mg/kg (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive resu.l-t that does not match an identifiabfe gasoline pattern.

Quantitation on totaf peaks in the gasoline range from Tol-uene to Naphthalene.

Resufts corrected for soil- moisture content per Section 1l-.10.5 of EPA Method 8000C.

FORM I il* __4_ ffse* fi*f,ftETftffi#:



ORGAI{ICS A}IAIYSIS DATA SHEET
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RA99Q
LIMS ID:10-14661
Matrix: Soil- 4
Data Release Authorizedl. ,//
Reported: 06/23/I0

Date Analyzed MS:. 06/22/L0 0I:25
MSD: 06/22/L0 OI:49

Instrument/Analyst MS : PID3/PKC
MSD: PID3/PKC

ArraJ-yte

aANALYTICAL(Ltnt
BESOURCES\7
INCORPORATED

Sa.mple ID: SU1-87-5
TIATRIX SPIKE

QC Report No: RA99-URS
Project: Laurel Station

Event: 337 62344-00005
Date Sampled: 06/16/I0

Date Received: 06/I1 /L0

Purge Volume: 5. 0 mL

Q:mnr^ ^m^,,ht MS: 63.8 mg-dry-wt
MSD: 63.8 mg*dry-wt

Spike MS Spike MSD
Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD

Gasol-ine Range Hydrocarbons 40. 5 1,I4 18.4 93.82 I23 '78.4 105% 1 .6%

Reported in nq/kq (ppm)

RPD cal-culated using sample concentrations per SWB45.

TPHG Surrogate Recovery

Trif luorotol-uene
Bromobenzene

MS MSD
96 .5e. 101%
r04z 109%

FORM III tuf d-+ EqE :*+ - E+y; E€- AflE F.E .E



fitstff:rb@
INCORPORATEDORGAI{ICS AI{AIYSIS DATA SHEET

BETX by Method SW8021B["1od
Page 1 of 1-

Lab Sample ID: RA99Q
LIMS ID:10-14661
Matrix: Soil
Data Rel-ease Authorized:
Rennrf erl; O6/2?/I0

Date Analyzed MS: 06/22/10 0L225
MSD: 06/22/I0 0I249

fnstrument/Analyst MS: PID3/PKC
MSD: PID3/PKC

Analyte

Sample ID: SU1-87-5
I{ATRIX SPIKE

OC Rcnort NIn. RA99-URS
Pro j ect : Laure-l Station

Event: 337 62344-00005
Date Sampled: 06/16/1-0

Date Received: 06/I1 /L0

Prrrrrc \/nl rrmq: 5.0 mL

Samnlc Amnrrnl- MS: 6j R mc-dr\/-wt
MSD: 63.8 mo-clrv-w-

Spike MS Spike MSD

Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD

Benzene
Tofuene
E'1- l-r rr'l l-ran z on o

m n-Y\71 6na

o-Yrr'l cno

1070 l-430 415 86.'72 1500 415 104% 4.BZ
< 19.6 U 2130 3230 84.5% 2990 3230 92.62 9.rZ

557 L2L0 784 83 . 3? 1300 784 94 . B% 7 .22
4940 1720 3320 83.12 8250 3320 99 .1e" 6.62
L'77 LL20 1170 81.13 1230 l_170 90.5? 9.42

Reported in pglkg (ppb)

RPD calculated using sampfe concentrations per SW846.

BETX Surrogate Recovery

Tri f l-uorotoluene
Bromobenzene

MS MSD
96 .8eo 7022
99.82 10s%

FORM III !sAd+f-4e#j%F4+
FFat---=-F Ei' 4:EE.JgiE-34



ORGAI{ICS AI.IAIYSIS DATA SHEET
TPHG by Method NWTPHG
Page 1 of 1

LAD SAMDIE .LU: LUb-U622LU
LIMS ID: 10-]4662
Matrix: Soil-
Data Re.l-ease Authorized:
Ranorf crl . nG /)" /I0vv/ -rt

Date Anal-yzed LCS:. 06/22/I0 06:39
LCSD: 06/22/I0 01:04

fnstrument/Analyst LCS : PID3/PKC
LCSD: PID3/PKC

Analyte

t
ANALYTTCAL (JA
RESOURCES\7
INCORPORATED

Sanp1e ID: LCS-062210
],AB CONTROL SAI\'PLE

QC Report No: RA99-URS
Project: Laurel- Station

Event: 337 62344-00005
D:fF S:mn I F.l. NA

Date Received: NA

Purge Vo-Lume: 5.0 mL

Q:mnla amnrrnl lQ$. 100 mg-dry-wt
LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

c:<ar ino P:nna urrrla6g4lfen5 52.2 50.0 1042 50.4 50.0 101_Z 3.5%

Reported in mglkg (ppm)

RPD cafcul-at.ed using sampl-e concentratj-ons per SW846.

TPHG Surrogate Recovery

Tri f .l-uoroto-l-uene
Bromobenzene

LCS LCSD
89.0% 88.92
90.8% 91.3?

FORM III f,'F&{&q r ffiffi#ffiq



ORGA\IICS A}TAIYSIS DATA SHEET
BETX by Method SW8021EMod
Page 1 of 1

Lab Sample rD: LCS-06221.0
LIMS ID: L0-74662
Matrix: SoiI
Data Release Authorized:
Rcnnrteri ' n6/2?/!0 4

^ANALYTICAL (J^
RESOURCES\7
INCORPORATED

SanpJ-e ID: LCS-062210
LAB CONTROL SAI'{PLE

QC Report No: RA99-URS
Project: Laurel- Station

Event : 337 6234 4-00005
Date Sampled: NA

Date Received: NA

Purge Volume: 5.0 mL

Qrmnra 
^h^lrnt. LCS. 100 mg-dry-wt

LCSD: 1OO mq-drv-wt

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Date Analyzed LCS:. 06/22/L0 06239
LCSD: 06/22/1"0 07:04

Tnsf rrrmenf /Ana I vst LCS: PID3/PKC
T aen. DTn? /Du.! !yJl ! !r!

Analyte

Benzene
Tofuene
E f h\r'l l-\an7an6

m n-Yrrl ana

n-Xru I anp

RPD cafculated using sample concentrations per SW846.

BETX Surrogate Recovery

224 265 84.5? 224 265 84.5% 0.0%
1690 2060 82.02 1710 2060 83.02 1_.22
406 500 8L2Z 408 s00 81.6% 0. s%

L] 40 21,20 82.L2 1750 21"20 82.52 0. 6%

598 '7 45 80.3% 671 7 45 82.0% 2.2%

Reported in pglkg (ppb)

Tri fluorotofuene
Bromobenzene

LCS LCSD
90. 0? 90. 0%

91_ . 6e" 92 .8e"

FORM III ffi*tuffi#: ffiffi###



ORGAf,IICS AMIYSfS DATA SHEET
TPHG by Method NWTPHG
Page l- of 1

Lab Sample ID: LCS-062110
LIMS ID:10-14645 ,4Matrix: Soil- ,./!K
Data Re-Lease Authorized, f/'
Renorferl: O6/27/I0

Date Analyzed LCS: 06/2L/L0 l.3:.02
LCSD: 06/2I/I0 13 26

fnstrument,/Analyst LCS: PID3/PKC
LCSD: PID3/PKC

Analyte

ANALYT|oAL (a
RESOURCES\7
INCORPOBATED

Sample ID: LCS-O52110
LAB CONTROL SAI'fPLE

QC Report No: RA99-URS
Pro j ect : Laurel Stat j-on

Event: 337 62344-00005
Date Sampled: NA

Date Received: NA

Purge Volume: 5.0 mL

armnr 6 ^m^,,ht LCS. 100 mg-dry-wt
LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RpD

crcnr in6 Dln^^ u.,.trocarbons 54.8 50.0 110% 53.9 50.0 1093 7..72

Reported in mglkg (ppm)

RPD cafculated using sample concentrations per SW846.

TPHG Surrogate Recovery

Trif luorotol-uene
Bromobenzene

LCS LCSD
94.22 95.8?
94.3e" 93. 9Z

FORM TII !**S4P*-Sl++g+f%B€f*- # , kF:#W#sS



ORGAI{ICS A}IATYSIS DATA SHEET
BETX by Method SW8021BI'1od
Paqe 1 of 1

Lab Sample rD: LCS-O621,10
LIMS ID:10-14645
Matrix: Soil- ,A
Data Rel-ease Authorized,, tr/J
Reported: 06/23/70

Date Anal-yzed LCSl. 06/2L/ 1O 13:02
LCSD: 06/2I/I0 13226

Instrument,/Anal-yst LCS : PID3/PKC
LCSD: PID3/PKC

Analyte

-ANALYTICAI. (JISI
RESOURCES\Z
INCORPORATED

SampJ-e ID: LCS-062110
LAB CONTROL SAI'IPLE

QC Report No: RA99-URS
Project: Laurel Station

Event : 337 62344-00005
Date Sampled: NA

Date Recelved: NA

Prrrrrc \/nlrrme: 5.0 mL

Qamn l o Amarrnl_ T,CQ . -'l flO ma-rlrr;-rrt-

LCSD: '1 00 mo-r'lrrz-urf

Spike LCS Spike LCSD
LCS Added-LCS Recowery LCSD Added-LCSD Recovery RPD

Benzene
Tofuene
F'fhrrlbanzona
m, p-Xylene
o-Xyl-ene

236 265 89.1? 238 265 89. B? 0. B?
1840 2060 89.3% 1800 2060 81.42 2.22
431 s00 8'7.42 430 s00 86.0% L.6Z

18'70 2120 BB.2Z 7820 2L20 85.8% 2.12
646 '7 45 86.1e" 638 '7 45 85. 6Z L.22

Reported in pg/kg (ppb)

RPD cal-cufated using sampfe concentrations per SW846.

BETX Surrogate Recovery

Tri f l-uorotof uene
Bromobenzene

LCS LCSD
98.5% 99.I2
91.92 97 .92

FORM III ffi#ffi#: ffiffiffiffiry



fixstfisrb@
INCORPORATED

CLEANED TPHD SIJRROGATE RECOVERY SUMI'IARY

Matrix: Soil

(orER) : o-Terphenyf

Client ID

OC Rennrt- Nn' RA99-URS
Project: Laurel- Station

33'/ 6234 4-00005

OTER TOT OUT

su1-84-10
su1-B4-15
su1 -B3 - 5
su1-B3- 1 0
su1-B3-15
su1 -B5-2
su1-B5-5
su1 -B 9- 3
su1 -B 9- 5
su1 -B9- 1 0
JUr-IJJ- rz.3
SOIL DUP4
su1 -B 6- 3
)u-L-uo-3
JU-L-IJO--LU
JU.l--u /-J
MB-061910
LCS-061910
LCSD-061910
su1 -87 - 5
SU1-B7-5 MS
SU1-87-5 MSD
su1-B7-10
suL-87 -L2
JU-L-IJO-J

f ^-!u9

LCS/MB LIMITS QC LIMITS

( 49-r20)

76.92
13 .22
95 . 4e"

83. 0%

90.0%
9s.8%
85.8%
96.'7e"
92 .1%
9s.0%
85.1%
82 .12
85.6?
90.5U
'7 9 .9e"
82.3e"
9L.22

113 Z

II29"
90.9%
91.52
91 .82
82.L2
89 . )_%

95.0%

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Prep Method: SW3546
Number Ranqe: 10-14645 to I0-I4664

rd9e ! IOT KAYY
FORM-II TPHD

le-.+ ftl4 " ffi-'*ffi + -+Hs"+.-=- 4F+5 E =



ORGAIIICS AI{AI,YSIS DATA SHEET
TOTAI DIESEL RANGE HYDROCARBONS
NWTPHD by GClFID-Sifica and Acid Cleaned
Page L of 2
Matrix: Soil

^1^-^^ n..rData Rel-ease Autho t':zed,r.4
Reported: 06 / 22 / I0 t/

QC Panarl- Jr'ln.
Drnianf.

ANALYTICAL II^.
RESOURCES\7
INCORPORATED

RA9 9-URS
Lauref Station
331 62344-00005

ARI ID Sample ID
Extraction Arralysis

Date Date
EEV
DL Range RL Result

RA99A
I0-L4645

RA9 98
r0-I4646

RA9 9C
r0-74641

RA99D
L0-74648

RA9 9E
L0-r4649

RA9 9F
10-14 650

RA99G
10-14 651

RA99H
r0-r4652

RA99I
10-14 653

RA99J
10-14 654

RA99K
10-t_46s5

RA9 9L
10-14656

RA99M
70-r4651

su1-B4-10
HC ID: ---

5U1-u4-r3
HC ID: ---

5UI-tJJ-J
HC ID: ---

su1 -B3- 1 0
HC ID. ---

5U-L-IJJ-If,
HC ID: ---

5UI-IJ3-Z
HC ID: ---

5U L -u5 -t
HC ID: ---

su1-B 9- 3

HC ID: DRO/MOTOR

su1 -B9- 5
HC ID: ---

su1-B 9- 1 0
HC ID: ---

bu_L-IJv-fz. f,
HC ID: ---

SOIL DUP4
HC ID: ---

sul_-B6- 3
HC ID: ---

06/19/r0

06/19/r0

06/19/L0

06/19/L0

06/L9/r0

06/19/10

06/19/r0

06/L9/L0
OIL

06/]-9/L0

06/L9/10

06/19/r0

06/19/r0

o6/19/r0

1.00 Diesel-
1.0 Motor Oil-

o-Terphenyl

1.00 DieseI
1.0 Motor Oil

o-Terphenyl

1.00 Diesef
1.0 Motor Oi.l-

n-Ternhenrr]v r v!tJrrvrrJ

1.00 Diesel
I. U IVIOTOT U]-I

o-Terphenyl

1.00 DieseI
1.0 Motor Oil

n-Te rnh on rz]

1.00 Diesel
1.0 Motor Oil

o-Ternhenwl

1.00 Diesel-
1.0 Motor OiI

o-Terphenyl

1.00 Diesel
1.0 Motor Oil

o-Terphenyl

1.00 Diesel-
1. 0 Motor 01]

o-Terphenyl

1.00 Diesef
1.0 Motor OiI

o-Terphenyl

1.00 Diesel-
1.0 Motor Oil-

o-Terphenyl

I. UU LJAESE.I
1.0 Motor OiI

o-Terphenyl

1.00 Diesel
1. 0 Motor Oil-

^- 
rlaa r^}a an \/f

06/20/r0
FID44

06/20/r0
FI D4A

06/20/r0
F]D4A

06/20/10
FID4A

06/20/r0
FID4A

06/20/r0.
FID44

06/20/10
FID4A

06/20/L0
FI D4A

06/20/10
FI D4A

06/20/r0
F]D4A

06/20/r0
F]D4A

06/20/1"0
FI D4A

06/20/r0
FID4A

5.9
L2

5.6
11

1.2
I4

5.8
T2

5.8
I2

6.0
t2

5.'7
L2

5.8
L2

6.0
I2

5.8
I2

5.8
I2

5.6
11

5.9
I2

< 5.9 u
<12U
16.92

< 5.6 u
< 11 U
13 .22

< '7.2 u
< 14 U
95.42

< 5.8 u
<12U
83.0?

< 5.8 u
<12U
90.02

< 6.0 u
<L2U
9s.8?

< 5.7 u
<12U
85.8%

8.8
40
96 .12

< 6.0 u
<72u
92 .'tZ

< 5.8 u
<12v
95.0%

< 5.8 u
<L2u
85.1%

< 5.6 u
< 11 u
Q',> 19

< 5.9 u
<L2u
8s.6%

FORM I
ffi*#ffi: ##-+gE



ORGATiIICS A}IATYSIS DATA SHEET
TOTAI DIESEL R,AI.IGE HYDROCARBONS
NWTPHD by GClFID-SiIica and Acid Cl-eaned
Page 2 of 2

Matrix: Soil-
/t6

Data Refease Authorized:. /fr
Reporred z 06/22/I0 /

QC Pannrf lrTn.l\vt/v!

Prai ocl- .

ANA_-_.___ ^A

"=$L'#t'"@INCORPORATED

RA9 9-URS
Laure.l Station
331 6234 4-00005

ARI ID Sample ID
Extraction Analysis

Date Date
EEv
DL Range RL Result

RA99N SU1-B6_5
10-74658 HC ID: DIESEL

RA990 SU1-B6-10
10-14659 HC ID: ---

RA99P SU1-B7-3
10-14650 HC ID: ---

MB-O 61910 Method Bl-ank
10-L466I HC ID: ---

RA99Q SU1-B7-5
L0-I466I HC ID: ---

RA9 9R SU1-B7 - 10
10-14662 HC ID: ---

RA99S SU1-B7-12
10-14663 HC ID: ---

RA9 9T SU1-B8 - 5
10-14664 HC ID: MoToR OIL

06/19/r0 06/20/L0
FTD4A

06/20/L0
F]D44

06/20/L0
FID4A

06/20/r0
F]D4A

06/20/L0
FID4A

06/20/r0
FID4A

06/20/r0
FlD4A

06/20/r0
FID4A

.00 Diesel

.0 Motor Oil
a-Tornhcnrr'j

.00 Diesel-

. U IVIOTOT UJ--L
n-tFornl_ronrrl

.00 Diesel

.0 Motor Oil
n-tTtarnlranrz l

.00 Diesef

.0 Motor Oil
n-rPa rnh an rr'lv r vryrrvrrf r

.00 Diesel-

. U IVIOTOT UI-L
n-"Forn]-ronr;lv f v!FrrvrrJ +

.00 DieseI

.0 Motor oil
a-Ternhonrrl

.00 Diesel

.0 Motor Oil-
n-tT'arnhanrr'lv f v!rrrvlrJ +

.00 DieseI

.0 Motor Oil
a-tFarnhanrzl

6.2 47
L2 <12U

90 .52

5.8 < 5.8 U
1"2 <12U

19 .92

5.9 < 5.9 U

12 <72u
82 .3e"

5.0 < 5.0 u
10 < 10 U

9r.2%

6.4 < 6.4 U

13 <13U
90.9%

6.0 < 6.0 u
T2 <12U

82.r2

5.8 < 5.8 U

12 <12U
89.1U

8.2 < 8.2 U

16 20
95.0%

I
1

06/19/L0

06/19/r0

06/19/L0

06/19/r0 1

1

06/L9/r0 1

1

06/19/r0 1

1

06/t9/r0 1
1

Reported in mg/kg (ppm)

EFV-Effective Fi-naf Voi-ume in mL.
DL-Dilution of extract prior to analysis.
Rl-Reporting 1imit.
n]^-^r a,.rnf.if-fi +^+-l ^^^r.^ i- rL^ from c12 to c24.u-Lgset qudlrL-LLdL-L(JlI ull LULdJ Pcd^D f]I Llrs rorrvs

Motor oil quantitation on totaf peaks in the range from c24 to c38.
HC ID: DRO/RRO indicate resufts of organics or additional hydrocarbons in
ranges are not identifiable.

I
I

I
1

1

1

FORM I
#+## : ffiffiffi€ F=



fiis:fi:*@
INCORPORATEDORGAT{ICS AI{A],YSIS DATA SHEET

N9{TPHD by GC/FID-Silica and Acid Cleaned
Page 1 of 1

Lab Sample fD: RA99Q
LIMS ID: I0-L466I

Ar'- Pannrr \ln. P^,99-URS
Proi ect : T,auref Station

33162344-00005
ll'af e Samnl ecl: 06/L6/I0

Date Received: 06/L1 /1,0

Sample ID: SU1-B7-5
MS/MSD

Matrix: Soil- ,-flData Release Authorized:. /,//{)
Rcnnrf or] . n6/2? /10 t/

Date Extracted MS/MSD: 06/19/10 Q:mnla Amnrrnt- MQ. 7.78 g-dry-wt'""""'^"M;; 
| '/ .'/B s-dry-wt

Date Anal-yzed MS: 06/20/10 10:04 Final- Extract Vol-ume MS: 1.0 mL
MSD: 06/20/10 ]-0:.29 MSD: 1.0 nL

f nstrument,/Analyst MS: FID/MS Di-lution Factor MS: 1.0
MSD: FID/MS MSD: 1.0

Percent Mo.isture : 22 .52

Spike MS Spike MSD
Range Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD

Diesel

Results reported in mglkg
RPD cal-culated using sampfe concentrations per SW846.

< 6.4 148 193 16.12 l.46 193 15.62 L.4Z

TPHD Surrogate Recovery

n-Tarnhanrr'l
MS MSD

9'7 .5e. 91 .82

FORM III



AlsbfiSrb@
INCORPORATEDORGA\IICS ANAIYSIS DATA SHEET

NWTPHD by GClFID-Silica and Acid Cleaned
Page 1 of 1

Lab Sample ID: LCS-061910
LIMS ID:. 10-1466I
Matrix: Soll-
Data Rel-ease Authorized:
Renortecl : O6 /22 /I0

LCSD: 06/20/10 05228
I nqrrrrmpnf /AnA | \,tst LUb : f .l-ulLvlJ

LCSD: FID/MS

Range

QC Report No: RA99-URS
Prni er-t : T,aurel- Station

33'7 62344-00005
Date Sampled: 06/16/I0

Date Received: 06/I1 /I0

Sample ID: LCS-061910
LCS/LCSD

LCSD: 1.0 mL
Difution Factor LCS: 1.0

Date Extracted LCS/LCSD: 06/1,9/I0 Sample Amount LCS: 10.0 g
LCSD: 10.0 q

Date Analyzed LCSl. 06/20110 05:03 Finaf Extract Vol-ume LCS: 1.0 mL

Spike LCS

LCSD: 1 . 0

Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Dles el 130 150 86.7e" L32 150 88.0% 1.52

TPHD Surrogate Recovery

LCS LCSD
o-Terphenyl 113% LI2Z

Resufrs reported in mglkg
RPD calculated using sample concentrations per SW846.

FORM III

ru###: ffi#€?E€



fiis5ffSrb@
INCORPORATED

Matrix: Soif
Date Received:

ARI ID

TOTAI DIESEL

06/r'7 /r0

Client ID

RANGE HYDROCARBONS-EXTRACTION REPORT

AK1 J Ob : t(Av v
Pro;ect: Lauref Station

331 6234 4-00005

C-l-ient
Amt

I t_nar
Vol Basis

Dran

n-f^

10-14645-RA994
10-14646-RA998
10-14647-RA99C
10-14648-RA99D
10-14 64 9-RA99E
r0-r4 650-RA9 9F
10-14 651-RA99G
10-14 652-RA99H
10-14 653-RA99r
10-14 654-RA99J
10-14 655-RA99K
10-14 656-RA99L
10-14 657-RA99M
10-14658-RA99N
10-14 659-RA990
10-l-4 660-RA99P
10-14 66L-0 6191OMB1
10-14661-061-910LCS1
10-14 661-06191OLCSD1
10-14 661-RA99Q
10-14 661-RA99QMS
10 - 14 6 61-RA9 9QMS D

10-14 662-RA99R
10-14 663-RA99S
10-14 664-RA99T

su1-B4-10
JU.L--tJ4-IJ
sul -B3- 5
JUf_IJJ-IU
su1 -B3- 1 5
sul-85- 2
su1-B5-5
JU-L-IJY-J
su1 -B9- 5
su1-B9-10
bu-L-_t1v--LZ. f,
SOIL DUP4
su1-B6-3
su1 -B 6-5
JU L_IJO--LU
su1 -B7 - 3
Method Blank
Lab Control-

su1-B7-5
su1-87 -5
su1 -B7 - 5
su1-B7 - 1 0
>vr-15 t-rz
su1 -88 - 5

06/19/r0
06/79/r0
06/19/r0
06/19/r0
06/79/70
06/19/r0
06/19/I0
06/79/I0
06/19/70
06/19/I0
06/L9/r0
06/19/70
06/19/I0
06/19/r0
06/19/r0
06/1.9/70
06/19/r0
06/19/r0
06/19/r0
06/19/r0
06/19/r0
06/19/r0
06/L9/70
06/19/10
06/19/10

8.44 q
Q QQ av. vv Y

6.95 s
8.66 g
8.58 q
8.30 g
8.12 g
8.60 q
8.29 q
8.57 g
8.61 g
8.99 g
8.45 g
8.00 9
8.65 g
8.50 q
10.O s
10.0 g
10.0 g
7.80 g
1.18 g
1.18 g
8.30 q
8.67 g
6.10 9

1.00 mL
1.00 mL
1.00 mL
1.00 mL
1. OO mL
1.00 mL
1. O0 mL
1.00 mL
1.00 mL
1. O0 mL
1.00 mL
1".00 mL
1.00 mL
1. O0 mL
1.00 mL
1.00 mL
l-.00 mL
1.00 mL
1. O0 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
-1 . UU ML

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

:

;
D

D

D

D

D

R:si s: D:llrrr Wei nhf W:As Rer:ei rzed
Diesel Extraction Report

Hi€i_--FE&-Fk_E-FF-'--

























































Analytical Resources, Incorporated
Analytical Chemists and Consultants

June 24,2010

Karen Mixon
URS Corporation
Century Square
1501 Fourth Ay€nue Suite 1400
Seattle, WA 98101

RE: Laurel Station
ARI Job: RB02

Dear Karen:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt
documentation, and the final datapackage for the project referenced above.

Sample receipt information and analytical details are addressed in the Case Narrative.

Copies of the reports and all associated raw data will be kept on file at Rfif. ff you have any
questions or require additional information, please contact me at your convenience.

Sincerely,
ANALYTICAL RESOURCES. INC.

Pagel "fg6/

S,K
Kelly Bottem
Client Services Manager
(206) 6es-62rr
kellyb@arilabs.com

KB/Kb

Enclosures

4611 South 134th Place, Suite 100. TukwilaWA9B168.206-695-6200.206-695-6201 fax



trbf;

FEEfiss$ e

$I F eqgH .e
oEi

HHs €SE: ;
$iE Ei8p €
o>* (!
EOtl

$ciE
8pF 'o

^\E ol h

FS E 5

"uE€ 
g

E ES 
'-

#E$ H

;E $ €

sHg s>snS ;SBE g

EIF E

F$$E
ESg e

E$* Fe

siiEe

*F$rgi
* *bI $ E
5E 8S 

= 
E

FEgE gI

$EtEEE
$E*B FE

UEo ?FE3 E
v6v
a-P

:of c-.1

UUU) 9
F 

- 
-i

o'td (g Igs:€s
:'EE6-6 9"oo,o&o:<R
= -E59
.:.Y .Y (d :l
>>-'= 9
€€SER

(./1

"5

5
E

o
.E

J
ths
(u'5
o
(h
o
co
E
Eo

f*ttf€F.tr--*

oo
=cto
E
.9,o
GI
c,

L
o
(g
L
o

.Ct
(E
J
cd
!tL
ooo
E
Ito
o
=o
o
tr
(E
.Co



og()(E

EEfi
SH €

tF c
oH 6
ESEF EP- Eri :*x g
6()0o.. (J
ox ro.sE 

h6S .c

ee ;g0 ssa- trE> E
EG d

E€ ficiY
*€ €Fs I
SE b
.i; 

"tbH E
oE kEH fret sH: ;
HE E
Fj> b;E Fbs ;
gTE
E.R 8Ft €
eE A$; 

^s

s g Es€E TE€.5 
=;*E Eg

s$ E€

t;s 5a
sEr g#
*bI SE
E B$ 

= 
6EEr aB

$FEEg
H $ s $fr
fi Ffi '.E
EEF FS

s!
B)
a
o_
.e
F

iY
O)

nt

o

!!
g)
u,

\\$
q{
o

b
(!
(a
q)

€q)
o
d
b,

o
oo

s
<D

t{
x,.=
i
s
+a\
P,{
€o
q)

s
s
$g
G*'

=o

+!
o
P
(!

u,o
s
og)

bq)
(4
o

E
$

€o
=t
q

\
so
.s

o
.g
s
'=

UEo ?E€= g
x f.ie =
UUU) 9
F- -:

o'(i(g\o

9sTesf'FE-N
Y;'i;x^Ei':>aEE\J -\\N

==E59.= .Y -\1 .o :l
-+>- '= I
€€SER

at
=;
(d

Eo

-c
eo
E

$

II
€

L.'

I
"rP

oc
.o
o

o

.(E

o
U)
o
o)
E
E

ffiffiffiru

oo
f
cto
E
.!2o
-=
(E
C

o
GL
0

.Ct
(g
J
oU

ItL
ooo
E
Ito
o
fo
o
C
(E
-co



Jt A Analytical Resources, Incorporated

1t Analytical Chemists and Consultants Cooler Receipt Form

ARlClient: L 
tr'\R3

Project

1.3 O,L
Temp Gun lD#:

I inlD

coc No{s): Kll
Assigned O

Delivered by: Fed-Ex ues couri@qvered other:-\-- .--,,
Tracking No: ( NA)

YES

@
@

@
NO

NO

lf cooler temperature is out of compliance fill out form 00070F

coolerAccept"uov' AV o^r", (r',f l1f l() ,r^",

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly filled out (ink, signed, etc.) ......... ....

Temperature of Cooler(s) ("C) (recommended 2.0-6.0 'C for chemistry),.....,. | , jj LlL

Complete custody forms and attach all shipping documenF

Log-ln Phase:

Was a temperature blank included in the cooler?

Whatkind of packing material was used?... euUUteWraRffitce.'-oel Packs Baggies Foam Block

Was sufficient ice used (if appropriate)? .................

Were all bottles sealed in individual plastic bags?

Did all bottles anive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received? ................

Did all boftle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)...

Were all VOC vials ftee of air bubbles?

Was sufficient amount of sample sent in each boftle? ... ...... .

Date VOC Trip Blank was made atARl...........

Was Sample Split byARl : NA YES Date/Time:_ Equipment:

Samples Logged by: Time: Io bb
Project Manager of dt ncies or concerns *

YEs @
Paper Other:_
NA<fB->No

YES @
/6) No-6 

No

@No
-.r€- No(-----:-
ftS-' No.6 

nofLz='
YES *o 5oic-s

GNo-@
Split by:_

4

Sample lD on Bottle sample lL, on (;()c SamDte lu on E oEfle t'amDte tu on (;uc

Adclitional Notes, Discrepancies, & Resotufr'ons.'

BV: Date:

ru FEqbuBlblri$'
f.4 mm

t t.l
>4 fttll

fiilT
Small ) "sm"

Peabubbles ) *pb"

Large ) "lg"
Headspace + "hs"

0016F
3t2110

Revision 014

###F: ####=

Cooler Receipt Form



ANALYTICAL
PaRESOURGES
INCORPORATED

Sample Receipt:

Analytical Resources, Inc. (ARI) accepted nineteen sediment samples in good condition on June 17, 2010
under ARI Sample Delivery Group (SDG) RB02. The samples were received at cooler temperatures of 0.1,
1.3,I.2 and 4.3'C.

For further details regarding sample receipt please refer to the enclosed Cooler Receipt Forms.

Select samples were analyzed for NWTPH-G plus BTEX, TOC and NWTPH-Dx, as requested on the Chain
of Custody.

Gasoline Ranee Oreanics bv NWTPH-Gx plus BTEX bv 80218 Mod:

The samples were analyzed 6121110 and 6122110 - All samples were analyzed within the method
recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Surrogates: All surrogate recoveries were within control limits.

Method Blank(s): The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD(s): The LCS and LCSD were in control.

MS/NISD/RPD(s): Are in control.

Diesel Range Orsanics bv NWTPH-D Extended:

The samples were extracted on 6119110 and analyzed on 6119110 and 6120/10 - within the method
recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): Al1 analytes of interest were within method acceptance criteria.

Surrogates: The surrogate o-Terphenyl is out of control high in the LCSD. The LCSD spike recoveries were
in control and no further corrective action was taken.

Method Blank(s): The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD(s): The LCS and LCSD were in control.

MS/MSD/RPD(s): Are in control.

Page 1
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ANALYTICAL
PaRESOURCES
INCORPORATED

TOC and Total Solids:

The samples were analyzed on 6121110 and 6123110 - within the method recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

SRM: The SRM is in control.

Method Blank(s): The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD(s): The LCS in control.

MS/DUP/RPD(s): Are in control.

Page2
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@ il:i#:ti ff :'#ff :,i;:"iffJf;::1,

Data Reporting Qualifiers
Effective 711012009

Inorganic Data

B

N

NA

H

Indicates that the target analyte was not detected at the reported concentration

Duplicate RPD is not within established control limits

Reported value is less than the CRDL but > the Reporting Limit

Matrix Spike recovery not within established control limits

Not Applicable, analyte not spiked

The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

Analyte concentration is <5 times the Reporting Limit and the replicate control limit
defaults to t1 RL instead of the normal 20% RPD

Organic Data

U Indicates that the target analyte was not detected at the reported concentration

* Flagged value is not within established control limits

B Analyte detected in an associated Method Blank at a concentration greater than
one-half of ARI's Reporting Limit or 5o/o of the regulatory limit or 5o/o of the analyte
concentration in the sample.

J Estimated concentration when the value is less than ARI's established reporting
limits

D The spiked compound was not detected due to sample extract dilution

E Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

O Indicates a detected analyte with an initial or continuing calibration that does not
meet established acceptance criteria (<20%RSD, <2lo/oDrift or minimum RRF).

S lndicates an analyte response that has saturated the detector. The calculated
concentration is not valid; a dilution is required to obtain valid quantification of the
analyte

Version 13-000
8rt7lo9
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@ il: ifi ::i ff :"#r:,5:'jtffft:""1,

NA The flagged analyte was not analyzed for

NR Spiked compound recovery is not reported due to chromatographic interference

NS The flagged analyte was not spiked into the sample

M Estimated value for an analyte detected and confirmed by an analyst but with low
spectral match parameters. This flag is used only for GC-MS analyses

M2 The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern most
closely matches that of the sample. The reported value is an estimate.

N The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a "tentative identification"

Y The analyte is not detected at or above the reported concentration. The reporting
limit is raised due to chromatographic interference. The Y flag is equivalent to the
U flag with a raised reporting limit.

C The analyte was positively identified on only one of two chromatographic columns.
Chromatographic interference prevented a positive identification on the second
column

P The analyte was detected on both chromatographic columns but the quantified
values differ by >40% RPD with no obvious chromatographic interference

Geotechnical Data

A The total of all fines fractions. This flag is used to report total fines when only
sieve analysis is requested and balances total grain size with sample weight.

F Samples were frozen prior to particle size determination

SM Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with the
sieving process and/or moisture content, porosity and saturation calculations

SS Sample did not contain the proportion of "fines" required to perform the pipette
portion of the grain size analysis

W Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Laboratory Quality Assurance Plan Page 131 of 155 Version 13-000
8/17t09
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fits5il:eb@
INCORPORATED

ARI Job: RB02
Matrix: Sediment

TPI{G SOIL SURROGATE RECOVERY SIJM}4ARY

OC Rennrl- Nn. RRQ2-URS
Project: Lauref Station

Event: 33762344-00005

BFB TFT BBZ TOT OUTClient ID
MB-062110
LCS-062110
LCSD-0 62LL0
AJ - 5t!UJ -K
A3-SED2-L
ftJ-J11UZ -U
f\J-)I!IJZ-I(
AJ - J.LU.L -L
A3-SED]--C
A3-SED1-R
n a 

^r^1AZ_ JLD I- L

A2-SED1-C
AZ-J-LU-L-t(
A1-SED3-L
A1-SED3-C
A-L - J-L UJ -t(
n 1 -rna rAI- JLDZ- L
A1-SED2 -C
AI-J.LUZ-t(
A1-SED2-R MS
A1-SED2-R MSD
MB-0622\0
!\-J-UOZZIU
LCSD-0 62210
f\-L-)l! J-L-Ir
A-L-)I!UI-L
41-SED1-R

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

99.'72 94.62
1042 98.0U
105? 98.1?
106% 98.3?
106? 98.8%
105? 98.0%
7042 98.62
1082 98.8%
103s 96.62
l_05% 9'7 .42
1_01 Z 99 .3e"
108? I02%
106? 100e
110? r04z
103% 98.82
105? 100%
r02z 99.0%
103? 98.92
r02z 98.22
109% 103%
108U 103%
r01z 105%
118U 105%
111% 10 5 %

108% I04Z
I04e" 100%
10 5 % 1012

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

/ RF'R ]
(TFT}
/ RR7'\

Bromof -luorobenzene
Tri f l-uorotoluene
Bromobenzene

LCS/MB LIMITS 9C LIMITS
(70-130) (70-130)
(80-120) ( 66-123)
(80-120) ( 62-730)

10-14689Log Number Range: 1O-14671 to

FORM II TPHG

Page 1 for RBO2
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AXs5fi8*@
INCORPORATED

Af(-L JOO I K6UZ
Matr-ix: Sediment

BETX SOIL SURROGATE RECOVERY SUMI4,ARY

QC Report No: RBO2-URS
Proi er:t : T,aurel Station

Event: 337 62344-00005

TFT BBZ TOT OUTClient ID
MB-062110
LUJ-UOZIIU
LCSD-0 62110
AJ_ J.LUJ-I(
A3-SED2-L
A3-SED2-C
AJ-b-LUZ -I(
AJ-J11U.I.-L
A3-SED1-C
AJ-J.LUI--T(
A2-SED1-L
42-SED1-C
A2-SED1-R
A1-SED3-L
AI.-JI,UJ-U
A1-SED3-R
A1-SED2-L
A1-SED2-C
A1-SED2-R
41_SED2_R MS
A1-SED2-R MSD
MB-062210
LCS-062210
LCSD-0 62210
A1-SED1-L
41-SED1-C
41-SED1-R

(TFT) : Trifl-uorotol-uene
(BBZ) : Bromobenzene

Loq Number Ranqe: 10-14671 to

LCS/MB LIMITS QC LIMITS
(80-120) ( 68-124)
(1'7-r20) (62-134)

10-14 68 9

99. 0? 93.22
100% 95.0%

99 .9e" 95 . 4Z
r04e" 96 .5e"
L04Z 91.32
r02z 95.3%
t02z 9'7 .22
106? 98 .62
1003 94.8e.
103? 94.0e.
10 5 % 9'7 .'7 e.

106? 99.'72
L04e" 98 .4e"
106? 100%

98.'72 95.'72
99 .1% 9'7 . 4e.

99 .4Z 96 .02
98 . 1% 95.62
91 .62 95.42
104% 98.4e"
7022 99.4%
108% 1052
rrlz r01z
111U 10 6 %

L07Z L04Z
L02e. 99 .8e"
L02Z 100%

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

FORM II BETX

Page 1 for RBO2
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Arsbfiseb@
INCORPORATEDORGAI\IICS AI{ALYSIS DATA SHEET

BETX by Method SW8021BI'1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: MB-062110
LIMS ID: 10-14671
Matrix: Sediment ,A
n^f^ D^r^^^^ n.-!t ,/r/(uaLa t(e-Lease Aur.norrzed'.'//t-/
Reported z O6/23/IO n

Date Anal-yzed: 06/2I/I0 13:01
rnsErumenE./AnaJ-VSc i y IDz / P.P,tl'

CAS Nunber Anal-yte

Al Pannrf \ln.
Yv r\vyv!

Ptni anl- .

Event:
flal- a Q:mn l ad .

Date Received:

Prr rna
Q:mnl a

Sa:nple ID: MB-062110
METHOD BI.ANK

RBO2-URS
Laurel- Station
331 62344-00005
NA
NA

Vo.Iume: 5. O mL
Amotrnt: iOO mc-drrr-r^rf

RL Resu1t

7 I- 43-2
108-88-3
100-41-4
r I Jov!-zJ-I
95-41-6

Benzene
Tol-uene
F'.i- hrrl hanzana

m, p-Xyl-ene
o-Xyl-ene

(]e eal i no Rrnna l]r;drnn: rl-rnn c

BETX Sumogate Recovery

I2
I2
I2
25
t2

5.0

<12U
<12U
<12U
<25u
<t2u

GAS ID
5.0 u

Tri f luorotol-uene
Bromobenzene

99. 0?
93 .2%

GasoJ-ine Surrogate Recovery

Tri-f l-uorotol-uene
Bromobenzene

99.'7e"
94 .62

BETX values reported in pg/kS (ppb)
Gasoflne vafues reported in mglkg (ppm)

GAS: fndj-cates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl_e qasofine

Quantitation on total" peaks in the gasoline range from To}uene to

paEtern.

Naphthalene

FORM I L-FE4E.E d ESEffi*SK. .F



Arsbil8ib@
INCORPORATEDORGA}.IICS A}IAIYSIS DATA SHEET

BETX by Method Sw8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sampl-e f D: MB-062270
LIMS ID: 10-14687
Matrix: Sediment
Data Rel-ease Authorized:
Ronnrfocl . n6/2"/L0vvt -Jl

Date Anafyzed: 06/22/I0 06:34
Instrument,/Anal-yst : PID2 /AAR

CAS Nurnber Anal-yte

Samp1e ID: MB-062210
METHOD BI,ANK

OC Renorl- No. RB02-URS
Project: Laurel- Station

Event: 337 62344-00005
Defe S:mnled: NA

Date Received: NA

Purge Vol-ume: 5.0 mL
Q:mnla Amntrnl- . lnn mn-drrz-r^rl-

RL Result
'l I- 43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
11960I-23-l m,p-Xylene
95-47-6 o-Xylene

I2
I2
L2
25
t2

<12U
<72u
<12U
<25u
<72u

GAS ]D
Gasoline Range Hydrocarbons 5.0 < 5.0 U ---

BETX Sunogate Recowery

Trl fluorotofuene
Bromobenzene

108%
105U

Gasoline Surrogate Recovery

Tri- fluorotoluene
Bromobenzene

L01 e"

l-05%

BETX values reported in pS/kg (ppb)
Gasofine val-ues reported in mglkg (ppm)

GAS: fndicates the presence of gasolj-ne or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasofj-ne pattern.

Quantitation on total- peaks in the gasol-ine range from Tol-uene to Naphthalene.

FORM I



AXstff3rb@
INCORPORATEDORGANICS AI{ATYSIS DATA SHEET

BETX by Method SW8021Bt"1od
TPHG by Method NWTPHG
Page l- of 1

H.bU ZA
LIMS ID: 10-1461I
Matrix: Sediment
Data Rel-ease Authorized:
Renorferl'- O6/2?/I0

Date Analyzed: 06/21 / l-O 18:35
.LnsE.rumenE/AnaJ_vsE I y tDz / AAK

CAS Nunber Arral.yte

Sa-mple ID: A3-SED3-R
SAI{PLE

Ar- Dannrf NIn. DB02-URS
Project: Laurel Station

Event: 337 62344-00005
f)ar-a Q:mnlarl . n6/I1 /I0

Date Received: 06/11 /I0

Purge Volume: 5. O mL
SampIe Amount:' 22 mq-dry-wt

Percent Moisture:. 45.5e"

RL Result

7I-43-2 Benzene
108-88-3 Toluene
l-00-41-4 Ethylbenzene
11960I-23-1 m,p-Xylene
95-4'7 - 6 o-Xylene

110 < 110 U

<56u
< 56 u
< 56 u

< 56 u

GAS ]D
<22u

56
56
56

56

c:cnl i na P:nna ljrrAran:rl-rnn- 22

BETX Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

104?
96 .52

Gasoline Surrogate Recowery

Tri f l-uorotoluene
Bromobenzene

106%
98.3%

BETX values reported in pq/kS (ppb)
Gasoline val-ues reported in mglkg (ppm)

GAS: fndicates the presence of gasoline or weathered gasol_ine.
GRO: Positlve result that does not match an identifiabl-e gasoline pattern.

Quantitation on totaf peaks in the gasofine range from Tol-uene to Naphthalene.

Results corrected for soil- moisture content per Section 11.10.5 of EPA Method 8OOOC.

FORM I S*ffiffiffi: #ffiffi##



firsiff:*@
INCORPORATEDORGA}.ITCS AI{AI,YSIS DATA SHEET

BETX by Method SW8021BD1od
TPHG by Method NWTPHG
Page 1 of 1

T,:h Samnl e TD: RB02B
LIMS ID:. L0-I461 2 ,r-l
Matrix: Sediment 4ln^!- D^l ^^^^ n,,!L^-.i -^,{. ,/',/udLd neredse HULIIL)LLze\)a /--.,/
Reportedl.06/23/I0

Date Anafyzedz 06/2I/I0 L9z0L
INSETUMCNE/ANAJ-VSC 

' 
PIDZ/ I\AR

CAS Nunber Analyte

Sanple ID: A3-SED2-L
SAI'IPLE

QC Report No: RBO2-URS
Project: Laurel- Station

Event : 337 6234 4-00005
f\rf a Q:mnr aA. n6/11 /I0

Date Received: 06/77 /L0

Purge Vol-ume: 5. O mL
SampJ-e Amount: 24 mg-dry-wt

Percent Moisture: 51. 9%

RL Resu1t

'71- 43-2
108-88-3
100-41-4
I'7 960I-23-I
95-41-6

Benzene
Toluene
E l- hrr'l honzono

m, p-Xyl-ene
o-XyIene

|la en I i nc Ranca lf ttdraaa rhnn q

BETX Surrogate Recovery

52
52
52

100
52

2L

<52u
<52u
<52u

< 100 u
<52u

GAS ID
<21 u

T ri fluorot ofuene
Bromobenzene

t04z
9'7 .3e"

GasoJ.ine Surrogate Recovery

Tri f l-uorotol-uene
Bromobenzene

10 6%

98.8%

BETX values reported in pS/kS (ppb)
Gasol-ine va-Lues reported in mglkg (ppm)

GAS: Indicates the presence of gasol-ine or weathered gasoline.
GRO: Positive resuft that does not match an identifiabfe gasol-ine pattern.
n..^*!rr-rl f af r'1 ^^-L- .i- f ho caqol .i nc r:ncc frnm Tnlrrena i- 

^ 
Irlrnhl_h:lenavuarIL!LaLrvlr vll LvuqI PgaNJ Ill Lrru YqovrrrrE !orlYs rrvrrr f vf ugf 19 uv !rsurrLrrqf vrfs t

Resul-ts corrected for soll- moisture content per Section 1,1.10.5 of EPA Method 8000C.

FORM I E=ffi.4:ffidF dftEffi{ft8€,fSE-ts=!&se E EgES*?EJ



ix33fi3rr@
INCORPORATEDORGANICS AI{AIYSIS DATA SHEET

BETX by Method Sw8021EMod
TPHG by Method NWTPHG
Paqe 1 of 1

Lab Sample ID: RB02C
LIMS ID:10-14673
Matrix: Sediment
Data Refease Authorized:
Rennrf erll. 06/?"/I0

Date Anal-yzedi 06/2I/I0 19:.21
-Lns!.rument /AnaJVSE : v rDz / I\AR

CAS Nunber Analyte

Sample ID: A3-SED2-C
SAI'IPLE

At'- Pannrr- \Tn. P.802-URS
Project: Laurel- Statlon

Event : 337 6234 4-00005
F\:f a Q:mnr aA. o6/11 /I0

Date Received: 06/I1 /I0

Purge VoJ-ume: 5.0 mL
Sample Amount: 30 mg-dry-wt

Percent Moisture z 41 .6%

RL Result

7l-43-2 Benzene
108-88-3 Tofuene
100-4 1-4 Ethylbenzene
71960I-23-I m,p-Xyfene
95-41 -6 o-Xyl-ene

42
42
42

42

<42U
<42u
<42U
< 84 U
<42u

GAS ID
<I7UG:snl i nc R:nna ljrzrirnnarhnnc 77

BETX Surrogate Recowery

Trif l-uorotof uene
Bromobenzene

1022
95.33

Gasoline Surrogate Reeovery

Tri f fuorotoluene
Bromobenzene

105%
98.0%

BETX vafues reported in Vg/kg (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasofine or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.
nr1-6+;f-tsi !^f-l ^^-1.- ih fho crqnl .i no r:nno frnm Tnltrana fA lrT:nhfh:lanavudrlLILaLMl Vl1 LVLqf PYdNJ IIr Lrrv yqov!rrrs rqllyv Lv rrqyllLllqrefrs.

Results corrected for soif moisture content per Section 1l-.10.5 of EPA Method 8000C.

FORM I L:?#& ffrF3 SHf,ftte E g 4rE f,.JF€g& EJ€J€4 "-' JL



Aisrfi8rb@
INCORPORATEDORGANICS AbIALYSIS DATA SHEET

BETX by Method SW8021EMod
TPHG by Method NWTPHG
Drna 1 nf 1

Lab Sample ID: RB02D
LIMS ID: L0-146'/4
Matrix: SedimenL ,il
Data Release Author ized,..///
Reported | 06/23/I0

Date Anal-yzed: 06/2I/ 10 19:53
-LnsrrumenE./Ana-Lvst a PtDz/ AAR

CAS Nurnber Anal-yte

Samp1e ID: A3-SED2-R
SAI\4PLE

QC Report No: RB02-URS
Project: Lauref Station

Event: 337 62344-00005
Date Sampled: 06/11 /70

Date Received: 06/I7 /I0

Purge Vofume: 5.0 mL
Sample Amount: 45 mg-dry-wt

Percent Moisture: 34.3%

RL Result

1I-43-2 Benzene
rub-uu-J .r.oIuene
100-4 1-4 Ethylbenzene
I1 960I-23-I m, p-Xy.l-ene
95-41-6 o-Xylene

2B
28
28
56
28

<28u
<28u
<28u
< 56 u
<28u

GAS ]D
< 11 UC: ca l i na P:naa IJrr|rnna rhnn 

" 1l

BETX Surrogate Recovery

Trif f uorotol-uene
Bromobenzene

r02z
91.22

Gasoline Surrogate Recovery

Tri f l-uorotof uene
Bromobenzene

L04e"
98 .62

BETX val-ues reported in Vq/kS (ppb)
Gasol-ine val-ues reported in mg/kg (ppm)

GAS: fndicates the presence of gasoflne or weathered gasoline.
GRO: Posi-tive result that does not match an identifiable gasol-j-ne pattern.

Quantitation on total- peaks in the gasol-ine range from Tol-uene to Naphthalene.

Resul-ts corrected for soil moisture content per Section 11".10.5 of EPA Method 8000C.

FORM I F€ffiffiH : ###E4E



rxstff:tb@
INCORPORATEDORGANICS ANAIYSIS DATA SHEET

BETX by Method Sw8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample fD: RB02E
LIMS ID: 10-14 675
Matrix: Sediment
Data Refease Authorized:
Rennrferl . OG /2" /I0

Date Anal-yzed: 06/2I/L0 20:I9
Instrument/Analvst : PID2/AAR

CAS Nunber Analyte

SanpJ-e ID: A3-SED1-L
SAI'IPLE

Ar'- Dannr1- hln. DB02-URS
Project: LaureJ- Station

Event: 33762344-00005
Date Sampled: 06/L1 /I0

Date Received: 06/I1 /70

v11fd6 \/^trrm6. h tl

S:mnl e Amnrrnt; S$
Percent Moisture: 23.

RL

mL
ma-Arrr-r^rt-

5?

Result
'1 1_A?_a

108-88-3
100-41-4
L1 960L-23-L
95- 4'7 - 6

Benzene
Tofuene
E'I l-r rz l hon z on a

m, p-Xylene
o-Xyfene

Gasoline Range Hydrocarbons

BETX Sumogate Recovery

18
18
18
3'7
18

7.4

< 18 u
< 18 u
< 18 u
<37u
<18u

31
GAS ]D

GRO

Trif l-uorotol-uene
Bromobenzene

10 6%

98 .6e"

Gasoline Surogate Recovery

Trif l-uorotoluene
Bromobenzene

108%
98.8%

BETX values reported in pg/kg (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasofine or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabfe gasoline pattern.

Quantitation on total- peaks in the gasofine range from Tofuene to Naphthal-ene.

Resufts corrected for soil- moisture content per Section l-l-.10.5 of EPA Method 8000C.

FORM I ffiffi Jry# - #Bffid-S H F*



Alsbffsrb@
INCORPORATEDORGANICS A}TAIYSIS DATA SHEET

BETX by Method Sw8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RB02F
LIMS ID:. 10-14616 -/?Matrix: Sedi-men t ,///f
Data Rel-ease Autho rized, /
Reported: 06/23/L0

Date Analvzed: 06/2I/I0 20:45: ,-lnsl:rument/AnaavsE' I y LDt / I\I\R

CAS Nurnber Anal-yte

Sanple ID: A3-SED1-C
SAIIPLE

QC Report No: RBO2-URS
Proi er:t : T,aurel Station

Event : 337 6234 4-00005
uace Jamp-Leo: uo/ !// IU

Date Received: 06/71 /I0

Purge Volume: 5.0 mL
Sample Amount: 58 mg-dry-wt

Percent Moi-sture: 19.5?

RL Resu1t

'l I- 43-2 Ben zene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
7'7 960I-23-I m, p-Xylene
95-4'7 -6 o-Xylene

22
zz
22
43
22

<22U
<22U
<22u
< 43 u
<22u

GAS ID
Gasol i ne Ranrrc HrrdrocarLrons 8.6 < 8.6 U ---

BETX Surrogate Recovery

Tri fluorotoluene
Bromobenzene

100%
94.82

Gasoline Surrogate Recowery

Tri fluorotofuene
Bromobenzene

103?
96 .62

BETX vafues reported in pS/kS (ppb)
Gasofine vafues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Posj-tj-ve resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

Resul-ts corrected for soil moisture content per Section l-1.10.5 of EPA Method 8000C.

FORM I HH*Wd. WffikS4+n#



ixstff:r!@
INCORPORATEDORGAI{ICS AI{AIYSIS DATA SHEET

BETX by Method SW8021BIv1od
TPHG by Method NwTPHc
Page 1 of 1

Lab Sample ID: RB02G
LIMS ID:. L0-1461'7 z)Mat.rix: SedimenL '/'//
Data Re1ease Authorrzea: uy'V
Reported: 06/23/I0

Date Anafyzed: 06/2I/10 21,:1,1,
f nstrument/Anal-yst : PID2 /AAR

CAS Nunber Anal.yte

Sa:nple ID: A3-SED1-R
SA}4PLE

QC Report No: RBO2-URS
Project: Laurel- Station

Event: 337 62344-00005
r-f:fa Q:mnlarl' i6/11 /I0

Date Received: 06/I'7 /1,0

Purge Volume: 5.0 mL
Sample Amount: 53 mg-dry-wt

Percent Moi-sture: 18.3?

RL Result
'77-43-2 Benzene
108-88-3 Tofuene
100-4 1-4 Ethylbenzene
I1960I-23-l m,p-Xy.l,ene
95-41 -6 o-Xyl-ene

24
24
24
4'7

24

<24U
<24u
<24u
<4't u
<24U

GAS ]D
Gasol-ine Range Hydrocarbons 9.4 < 9.4 U ---

BETX Surrogate Recovery

Tri- f l-uoroto.Iuene
Bromobenzene

103%
94.0e"

Gasoline Surrogate Recovery

Tr i ffuorotoluene
Bromobenzene

105%
91 .42

BETX val-ues reported in pS/kS (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resuft that does not match an identifiabfe gasoline pattern.

Quantitation on total peaks in the gasoline range from Tofuene to Naphthalene.

Results corrected for soil- moisture content per Section 11.10.5 of EPA Method 8OOOC.

FORM I g€E:$HFel €-sHSHs":+;3



Arsffi8er@
INCORPORATEDORGAI{ICS AI{AIYSIS DATA SHEET

BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RB02H
LIMS ID:10-14678
Matrix: Sediment
Data Release Authorized:
Ronorf erl . n6/2"/I0

Date Anal-yzed: 06/2I/10 27231
INSE TUMENE /ANA]VSE i Y IDZ / AAR

CAS Nu:nber Anal-yte

SampJ-e fD: A2-SED1-L
SAIVIPLE

QC Report No: RBO2-URS
Project: Laurel- Station

Event: 33762344-00005
uaEe Samp-Leq: vo/ rt / rv

Date Recei-ved: 06/I'7 /L0

Purge Vofume: 5.0 mL
Sample Amount: 30 mg-dry-wt

Percent Moisture: 43.22

RL Result

"7 I- 43-2 Benzene
108-88-3 To-luene
100-4 1-4 Ethylbenzene
11960I-23-I m,p-Xylene
95-47 -6 o-Xylene

42
42
42
84
42

<42u
<42u
<42u
< 84 u
<42u

GAS ID
<17UGasol i nc Rancc Hrrriroc:rhnns I'7

BETX Surogate Recovery

Tri f fuorotofuene
Bromobenzene

105%
91 .12

Gasoline Surrogate Recovery

Trif f uorotol-uene
Bromobenzene

107%
99.3e.

BETX val_ues reported in pS/kg (ppb)
Gasol-ine values reported in mglkg (ppm)

GAS: fndicates the presence of gasollne or weathered gasoline.
GRO: Positive resu.lt that does not match an identifiabfe gasofine pattern.
n..^-!;!^!; r^+-l *^-1-^ i- -ho naqnl.i no renno frnm Tnlltono J- A NTrnhfhalonovudlruluaLlUll ul] LvLor IJgqND f 11 Llrs yqovrrll9 rqrlgs r!vlrr rvrugllg Lv r\aprrLlr@Jslrs.

Results corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



Arsbf,srb@
INCORPORATEDORGA\TICS AI\TAIYSIS DATA SHEET

BETX by Method Sw8021BMod
TPHG by Method }IW:IPHG
Page 1 of 1

Lab Sample ID: RB02I
LIMS ID: L0-14679
Matrix: Sediment ,4Data Release Authorizedz 7..'rKeporceo: uo/ zJ/ LU

Date Ana.lyzed: 06/2I/I0 22203
rnsrrumenE./AnaJ-vst i y tDz / r\AR

CAS Nunber Analyte

SanpJ.e ID: A2-SED1-C
SAI\{PLE

OC Rcnnrt Nn' R.BQ2-URSYv t\vyv!

Prni ccf ' T,auref StatiOn
Event: 33762344-00005

Date Sampled: 06/11 /I0
Date Received: 06/L1 /I0

Purge Vol-ume: 5.0 mL
Sample Amount: 35 mg-dry-wt

Percent Moisture: 38.8%

RL Result

1I-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
11960I-23-I m,p-Xylene
95-41-6 o-Xylene

36
36
36
17
36

<36u
<36U
< 36 U
< 71 u
< 36 u

GAS ID
< 14 UGasol ine Ranoe Hrudrocarhons 14

BETX Surrogate Recovery

Trif l-uorotof uene
Bromobenzene

10 6?
99.72

Gasoline Surrogate Recovery

Trl f luorotol-uene
Bromobenzene

L08Z
L02e"

BETX vafues reported in pg/kg (ppb)
Gasoline values reported in mglkg (ppm)

GAS: Indicates the presence of gasollne or weathered gasofine.
GRO: Positive result that does not match an identifiabl-e gasoline pattern.

Quantitation on total peaks in the gasoline range from Tofuene to Naphthalene.

Resul-ts corrected for soif moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I ffiffiffiH : ##ffits"F



fiis5fi8rr@
INCORPORATEDORGAI{ICS AI{AIYSIS DATA SHEET

BETX by Method SW8021EMod
TPHG by Method NW:IPHG
Page 1 of 1

Lab Sample ID: RB02J
LIMS ID: 10-14680
Matrix: Sediment
Data Rel-ease Authorlzed:
Renorf erll. 06/2i/I0

Date Anafyzed: 06/21,/I0 22:29
Ins!.rumenE/Ana_LVSc i y !Dz / t\AR

CAS Nu-nber Analyte

Sanple ID: A2-SED1-R
SAI'fPLE

QC Report No: RBO2-URS
Pro;ect: Laurel Station

Event: 337 62344-00005
n:fa a:mn1aA. n6/I'7 /I0

Date Received: 06/I1 /I0

Purg'e Vof ume: 5.0 mL
Sample Amount: 32 mg-dry-wt

Percent Moisture:. 39.2%

RL Resu1t

1L-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
I19601-23-l m,p-Xylene
95-41-6 o-Xylene

40
40
40
19
40

< 40 u
< 40 u
< 40 U

< 79 u
< 40 U

GAS ID
< 16 uG:snl ine R:noc Hr;dror-erl'rons 16

BETX Surrogate Recovery

Tri fluorotofuene
Bromobenzene

t04z
98 .42

Gasoline Surrogate Recovery

Tri fluoroto Iuene
Bromobenzene

106U
100?

BETX vafues reported in pg/kS (ppb)
Gasoline vafues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasofine pattern.

Quantitation on total- peaks in the gasoline range from Tofuene to Naphthalene.

Resul-ts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I ruffi#tr: ffi##e"s&



Arsbff8rb@
INCORPORATEDORGANICS AI.IAIYSIS DATA SHEET

BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample fD: RBO2K
LIMS ID:10-14681
Matrix: Sediment ,fl
Data Release Autho rized:/o
Reported:.06/23/I0

Date Anafyzed: 06/2I/I0 22:55
lnstrument/Ana.Lvst i P LDz / AA|/.

CAS Nunber Ana1yte

Sanple ID: A1-SED3-L
SAI{PLE

QC Report No: RBO2-URS
Project: Laurel- Station

Event: 337 62344-00005
f)efo Q:mnlarl . A6/11 /I0

Date Received: 06 / I'7 / 70

Purge Vofume: 5. O mL
Sample Amount: 48 mg-dry-wt

Percent Moisture: 31.8%

RL Result
"7 I-43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
I1960I-23-I m,p-Xylene
95-41-6 o-Xylene

26
26
26
52
26

<26u
<26u
<26u
<52u
<26u

GAS ID
< 10 uC:cnl i na P:nna Ur.zflrnn,erlrnns 10

BETX Sunogate Recovery

Trif f uorotol-uene
Bromobenzene

10 6%

100u

Gasoline Surrogate Recowery

Tri f luorotol-uene
Bromobenzene

110 ?

104%

BETX values reported in pS/kS (ppb)
Gasol-j-ne vafues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an j-dentifiab-l-e gasol-ine pattern.

Quantitation on totaf peaks in the gasol-ine range from Tol-uene to Naphthal-ene.

Resul-ts corrected for soil- moisture content per Section 11.10.5 of EpA Method 8000C.

FORM I ffiffiJ%ffi, FbFS#&Eft
_EEE-F€d"#. 4j€F8"4* G



Ars5fi8rb@
INGORPORATEDORGANICS ANA],YSIS DATA SHEET

BETX by Method Sll8021EMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RB02L
LIMS ID: 10-14682
Matrix: SedimenL /.4
Data Ref ease Authorized ,7/
Reported: 06/23/10 ' "

Date Analyzed: 06/22/I0 0O:39
f nstrument/AnaJ-yst : PID2 /AAR

CAS Nunber Analyte

Sanple ID: A1-SED3-C
SAMPLE

QC Report No: RB02-URS
Project: Laurel- Station

Event: 337 62344-00005
Date Sampled: 06/11 /I0

Date Received: 06/11 /I0

Purge Vofume: 5.0 mL
Sample Amount: 39 mg-dry-wt

Percent Moisture:. 3I.7%

RL Result

7I-43-2 Benzene
108-88-3 Tol-uene
L00-4L-4 Ethylbenzene
I19601-23-I m,p-Xylene
95-47 - 6 o-Xylene

32
32
32
oq

32

<32U
<32u
<32u
<64U
<32v

GAS ID
<13uGesol ine R,:nr-lo Hrzdrna:rhnnc 13

BETX Surrogate Recovery

Trif l-uoroto.l-uene
Bromobenzene

98.'12
95."72

Gasoline Surrogate Recovery

Tri- f l-uorotoluene
Bromobenzene

103?
98.82

BETX val-ues reported in p.g/kg (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasolj_ne or weathered gasoline.
GRO: Posj-tive resuft that does not match an identifiabl-e gasoli-ne pattern.

Quantitation on totaf peaks in the gasol-ine range from Tofuene to Naphthalene.

Resu]ts corrected for soi] moisture content per Section 11.10.5 of EPA Method 8OOOC.

FORM I ffiffi#H: ffiffiffiffiW



AXsbfis*@
INCORPORATEDORGANICS ANAI,YSIS DATA SHEET

BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RB02M
LIMS ID: 10-14683
Matrix: Sedi-ment
Data Release Authorized:
Rcnnrfcrl. 06/24/I0

Date Anal-yzed: 06/22l10 Ol-:05
Instrument/AnaIvst : PID2lAAR

CAS Nurnber Analyte

Sample ID: A1-SED3-R
SAI"IPLE

QC Report No: RB02-URS
Project: Lauref Station

Event: 337 62344-00005
Date Sampled: 06/71 /L0

Date Received: 06/I7 /L0

Purge Volume: 5.0 mL
Sample Amount: 41 mg-dry-wt

Percent Moisture: 34.6%

RL Result

1L-43-2 Benzene
108-88-3 Tofuene
100-4 1-4 Ethylbenzene
I1960L-23-L m,p-Xylene
95-47-6 o-Xylene

31
31
31
6L
31

< 31 u
< 31 U
< 31 u
<61 u
<31 u

GAS ]D
<12UGasol i ne Renoe Hrzdrnn:rhnnq 12

BETX Surrogate Recovery

Trif l-uorotof uene
Bromobenzene

99 .12
9'7 . 4e"

Gasoline Surrogate Recowery

Tri fluorotofuene
Bromobenzene

105?
100u

BETX val-ues reported in Vg/kg (ppb)
Gasol-ine vafues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e gasoline pattern.

Quantitation on totaf peaks in the gasolj-ne range from Tofuene to Naphthalene.

Resu]ts corrected for soil moisture content per Section l-1.10.5 of EPA Method 8000C.

FORM I tr3gagH{3 ffifi##frffi,€FaelJg+4 " WJE+iF:4+i .&



Ai35#:*@
INCORPORATEDORGAI{ICS A}qAI,YSIS DATA SHEET

BETX by Method SW8021BI'1od
TPHG by Method ilrW:IPHc
Page 1 of 1

Lab Sample ID: RB02N
LIMS ID:10-14684 -,.nMatrix: SedimenL /Al' /.//{/
Data Rel-ease Authorized 2 [/''
Keporceo: uo/ z5/ IU

Date Ana-lyzed: 06/22/70 01:31
rnscrumenr/Ana_Lvst i y IDz / AP't<'

CAS Nunber Analyte

Sample ID: A1-SED2-L
SAI.{PLE

QC Report No: RBO2-URS
Project: Laurel_ Station

Event: 337 62344-00005
Date Sampled: 06/11 /rc

Date Received: 06/I1 /10

Purqe Vol-ume: 5.0 mL
Sample Amount: 46 mg-dry-wt

Percent Moisture:. 29.9%

RL Result

11-43-2 Benzene
108-88-3 Tofuene
100-4 1-4 Ethylbenzene
119601-23-l m,p-Xylene
95-41-6 o-Xylene

)1
a1
)'1
E.A

)1

<21 U

<21 U
<21 u
< 54 U
<21 U

GAS ]D
< 11 uC:cnl i na P:nna QlT6lancarkrnnq 11

BETX Surrogate Recovery

Tri fluorotofuene
Bromobenzene

99 .4e.
96 .02

Gasoline Surrogate Recovery

Tri f l-uorotol-uene
Bromobenzene

7022
99 .0e.

BETX values reported in pg/kg (ppb)
Gasol-ine values reported in mg/kg (ppm)

GAS: Indicates the presence of gasolj_ne or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tofuene to Naphthal-ene.

Resul-ts corrected for soil moisture content per Section 11.10.5 of EPA Method 8OOOC.

FORM I ffiffiffiF ' #ffiffiffitr



AXsbffSrb@
INCORPORATEDORGANICS AI.IAIYSIS DATA SHEET

BETX by Method Sw8021BMod
TPHG by Method NWTPHG
Pase 1 of 1

Lab Sample ID: RB02O
LIMS ID:10-14585
Matrix: Sediment
Data Release Authorized:
Rennrf er] ' O6 /23 /I0

Date Ana.l-yzed:. 06/22/I0 0Lz51
Instrument/AnaIyst : PID2/AAR

CAS Nu.nber Anal-yte

Sanple ID: A1-SED2-C
SAI'IPLE

QC Report No: RBO2-URS
Project: Laurel- Station

Event: 337 62344-00005
Date Sampled: 06/11 /10

Date Received: 06/I1 /I0

Purge Vol-ume: 5.0 mL
Samp1e Amount: 54 mg-dry-wt

Percent Moisture z 22.6%

RL Result
'7 7- 43-2 Benzene
108-88-3 Tol-uene
1 00-4 1-4 Ethylbenzene
L7960L-23-L m,p-XyIene
95-41 -6 o-XyJ-ene

23
23
23
46
23

<23u
<23u
<23u
<46u
<23u

GAS ]D
Gasnl i nc R:nr-re Hrzdror-:rlrnns 9,3 < 9.3 U ---

BETX Surrogate Recovery

Trif f uorotol-uene
Bromobenzene

98.1%
95 .62

Gasoline Surrogate Recowery

Trif l-uorotol-uene
Bromobenzene

103%
98.9%

BETX values reported in Vg/kg (ppb)
Gasofine va-Iues reported in mglkg (ppm)

GAS: Indicates the presence of gasolj-ne or weathered gasoline.
GRO: Posj-tive resul-t that does not match an identifiable gasoline pattern.
A,,rnf if -f ; l- nl- al noakq .i n fho caqnl ino ranco fram Tnlrrano f ^ Nl-hlaf la-l^^^vudrrLILoLIUlI uf r LvLor ysqNo f 1r Lf fe vqovrrlls rqllg- LU t\dPlILlldIellc.

Resufts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



AXstfisrb@
INCORPORATEDORGAI{ICS AI{ALYSIS DATA SHEET

BETX by Method SW8021EMod
TPHG by Method NWTPI{G
Paqe 1 of 1

Lab Sample ID: RB02P
LIMS ID:10-14686
Matrix: Sediment
Data Refease Authori-zed:
Renorterl: 06/23/I0

Date Anal-yzed: 06/22/1,0 02:23
rnsrrumenr/AnarysE " P tDz / r\AR

CAS Number Anal-yte

Samp1e ID: A1-SED2-R
SAI"IPLE

QC Report No: RBO2-URS
Project: Laurel Station

Event: 337 62344-00005
Ilet-o Q:mnlorl . n6/11 /I0

Date Received: 06/I'l /I0

Purge Vol-ume: 5. O mL
Samp1e Amount: 41 mg-dry-wt

Percent Moi-sture: 36.5?

RL Result

7I-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethyl-benzene
I1 960I-23-L m, p-Xy.l-ene
95-4'7 -6 o-Xylene

31
31
31
62
31

<31 u
<31 U

<31 U
<62U
< 31 u

GAS ID
<12UG:snl ine R:nae F{rrr'lror-arlrnns 12

BETX Surrogate Recovery

Tri- f f uorotol-uene
Bromobenzene

91 .62
95 .42

Gasoline Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

I02Z
98.22

BETX val-ues reported in VS/kg (ppb)
Gasoline vafues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitatj-on on total peaks in the gasoline range from Tol-uene to Naphthalene.

Results corrected for soi.l- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I ffi#ffiH: ffiffi#ffi$+



AXstffsrb@
INCORPORATEDORGAI{ICS A}TAIYSIS DATA SHEET

BETX by Method SW8021EMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RB02Q
LIMS ID: 10-14681
Matrix: Sediment ,/V/
Data Rel-ease Authorlzed,: //
Reported:. 06/23/I0

Date Anal-yzed: 06/22l10 07: O0

-Lnstrument/Anatvst 2 P ID/ / AAR

CAS Nurnber Analyte

Samp1e ID: A1-SED1-L
SAI'fPLE

Ar'a Danarf hra. D.B02-uRS
Yv r\eyv!

Project: Laurel Station
Event: 337 62344-00005

Date Sampled: 06/I1 /I0
Date Received: 06/I1 /I0

Purge Vofume: 5. O mL
Sample Amount: 43 mg-dry-wt

Percent Moisture: 40.8?

RL Resu]-t

1I-43-2 Benzene
108-88-3 Tol-uene
I00-4I-4 Ethylbenzene
1-1 960I-23-I m, p-XyIene
95-41-6 o-XyIene

ZY
29
29
58
29

<29u
<29u
<29u
<58u
<29u

GAS ID
<12UGasol i ne Ranoc Hrrclror-erhons 12

BETX Sumogate Recovery

Trif f uorotol-uene
Bromobenzene

L0-7 e"

704e"

Gasoline Sumogate Recovery

Tri- f l-uorotol-uene
Bromobenzene

108%
104e"

BETX val-ues reported in pg/kg (ppb)
Gasofine val-ues reported in mglkg (ppm)

GAS: Indj-cates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabte gasoline pattern.
Arrrnf if -f .i l- nf- al neak< in l- he a:<nl ina r:nna fram "Fnlrr6n6 f ^ Nlrnt-rrt-,-t^-^\luqrrurLaLrvrr vrr Lvuqr },Eq^o rlt L..- LO Nd.IJllLJId-LeIIg.

Resul-ts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I ffiffiffiffi: ffi#ffi#ffi



Aisbffsrb@
INCORPORATEDORGAIIICS AI\IALYSIS DATA SHEET

BETX by Method SW8021B["1od
TPHG by Method NWTPHG
P:na 1 nf 'l

Lab Sample ID: RB02R
LIMS ID: 1O-1468o" /V/Matrix: Sediment rtzA
Data Rel-ease Authorized' y'u
Reported : 06 / 23 / I0

Date Analyzed: 06/22/\0 01:.26
.LnstrumenE/AnaIVSE., y IDz / t\AK

CAS Number Analyte

SanpJ-e ID: A1-SED1-C
SAI{PLE

QC Report No: RBO2-URS
Project: Laurel Station

Event :, 33'7 6234 4-00005
Date SampJ-ed: 06/I1 /I0

Date Received: 06/71 /70

Prrrco \/nl rrmo.
Samnl e Amnrrnf .

Percent Moisture:

RL

5.U InL
4O ma-drrr-ur]-
30.8?

Result

1 I- 43-2
108-88-3
100-4 1-4
L'7 9601-23-7
95-4'7-6

Benzene
To.l-uene
Ilf hrr'l hanzano

m, p-Xyl-ene
o-Xylene

C:<nl ina R:nna Llrzrlrna:rl-rnnc

BETX Surrogate Recovery

31
J.L
31
62
31

L2

<31 u
<31 u
< 31 u
<62u
< 31 u

GAS ]D
<12U

Tri ffuorot oluene
Bromobenzene

r02z
99.8U

Gasoline Surrogate Recovery

Tri f l-uorotoluene
Bromobenzene

7042
1002

GAS: Indicates the presence of
GRO: Positive result that does

Quantitation on total peaks in

BETX val-ues reported in pS/kq (ppb)
Gasofine vafues reported in mglkg (ppm)

c:qnl ino nr r"lp:f harod n:qnl i na

not match an i-dentifiabfe gasofine pattern.

f he c:snl inc r:narF f rom Tol ttFno l- ^ NT:nhf l-rr'l onaqtgf lg.

Resul-ts corrected for soil- moj-sture content per Section 11.I0.5 of EpA Method 8OOOC.

FORM I e%FEJ%f4 , +%ffdffi!*F



Alsbff8r!@
INCORPORATEDORGA}TICS AI{AIYSIS DATA SHEET

BETX by Method Sw8021BMod
TPHG by Method NWTPHG
Paqe 1 of 1

Lab SampJ-e f D: RB02S
LIMS ID:10-14689
Matrix: Sediment
Data Rel-ease Authorized:
Renorterl:- 06/2i/I0

Date Analyzed: 06/22/I0 0'7:57
Instrument/Analyst : PID2 /AAR

CAS Nunber Anal.yte

SampJ.e ID: A1-SED1-R
SAI"IPLE

OC Panart- NTn. PB02-URS
Project: Laurel- Station

Event: 337 62344-00005
Date Sampled: 06/11 /I0

Date Received: 06 / 11 / 1"0

Purge Vofume: 5.0 mL
Sample Amount: 44 mg-dry-wt

Percent Moisture : 32 .5e"

RL Result

'7 I-43-2 Benzene
108-88-3 Tol-uene
1"00-4L-4 Ethylbenzene
L7960!-23-I m,p-Xylene
95-4'7 -6 o-Xylene

28
28
28
56
28

<28u
< 28 u
<28u
< 56 u
<28u

GAS ID
< 11 UG: so l i nc Renoe Hrrdrnc: rlrnn q 11

BETX Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

L02Z
100?

Gasoline Surrogate Recovery

Tri-f Iuorotol-uene
Bromobenzene

l_052
L 01%

BETX values reported in pg/kg (ppb)
Gasofine values reported in mglkg (ppm)

GAS: fndicates the presence of gasoline or weathered gasofine.
GRO: Positive result that does not match an identifiable gasoline pattern.
A,,rnfjf-fi fafr'l ^^-1.-.i^ tsha n:qnl .ina ranno frnm.pnlttona f^ IT-^hfla-l^h^vudrrLlLaLrurl vlr uuLaI ygd^D lll Lrle yqovrfrls !qr19s r!vfrr fvruslrE Lv r\df]llLlldfcIIe.

Resufts corrected for soiL moisture content per Section l-1.10.5 of EPA Method 8000C.

FORM I



trsb#srb@
INCORPORATEDORGANICS AI{ATYSIS DATA SHEET

TPHG by Method NWTPHG
D:ao 1 nf 1

Lab Sample fD: RB02P
LIMS ID: 10-14 686
Matrix: Sediment
Data Release Authorizedl
DanariaA. iA /)1 /I0vvt LJ/

Date Anal-yzed MS : 06 / 22 / I0 02: 49
MSD: 06/22/I0 03:15

Tnsfrumenf /Ana l vst MS: PID2/AAR
MqN. DTN, /AAP

Anal-yte

Sample ID: A1-SED2-R
I"IATRIX SPIKE

QC Report No: RBO2-URS
Project: Lauref Station

Event: 337 62344-00005
Date Sampled: 06/I1 /I0

Date Received: 06/I1 /I0

Purge VoJ-ume: 5. 0 rnl,

Sample Amount MS: 40.7 mg-dry-wt
MSD: 40.7 mg-dry-wt

Spike MS Spike MSD
Samp]-e MS Added-MS Recovery MSD Added-MSD Recovery RpD

r:rcnr ina P:nno H\,.irocarbons < 12.3 U I24 L23 101? L22 L23 gg.2z I.6rt

Reported in mglkg (ppm)

RPD cal-cul-ated using sampfe concentrations per SW846.

TPHG Surrogate Recovery

Trif l-uorotof uene
Bromobenzene

MS MSD
109% 108?
103U 103%

FORM ITI r3ffi* #,ffid:F f#cftffi# tffi



ORGANICS AI{AIYSIS DATA SHEET
BETX by Method SW8021EMod
Page 1 of 1

Lab Sampfe ID: RB02P
LIMS ID: 1O-14686
Matrix: SedimenL A
Data Release AuthorLzed, {4
Reported: 06/23/I0

Date Analyzed MSz 06/22/I0 02:49
MSD: 06/22/I0 03:15

Tnsf rr:ment /Ana lvst MS: PID2/AAR
MSD: PID2IAAR

Analyte

AIsbfis*@
INCORPORATED

SanpJ-e ID: A1-SED2-R
}'IATRIX SPrKE

QC Report No: RBO2-URS
Pro;ect: Laurel- Station

Event: 337 62344-00005
Date Sampled: O6 / L] / 1,0

Date Received: 06/I7 /10

Prrrcre \/nl rrmo: 5. O mL

Sample Amount MS: 40.7 mg-dry-wt
MSD: 40.7 mg-dry-wt

Spike MS Spike MSD
Sample MS Added-MS Recowery MSD Added-MSD Recovery RpD

Benzene
Tofuene
F1- hrr'l honzana

m n-Yrrl ana

n-Yrr'l ona

Reported in p,q/kq (ppb)

RPD calcul-ated using sample concentrations per SWB46.

BETX Surrogate Reeovery

< 30.7 u 573 651 88.0% 5'7 4 651 88.22 O.22
< 30. 7 U 4840 5060 95.1% 4810 5060 96.22 O. 6%
< 30. 7 u 1040 :-230 84.62 1050 1230 85 .4e" 1. O%
< 61.5 u 4210 5200 B2.LZ 4320 5200 83 . 1Z r.2Z
< 30.7 u 1550 1830 84.'72 1560 1830 85.22 O. 6U

Tri-f Iuorotof uene
Bromobenzene

MS MSD
I04% I02Z

98.4% 99.42

FORM III ruffi##: #ffi##g



ORGANICS ANAIYSTS DATA SHEET
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: LCS-062110
LIMS ID: L0-L461L
Matrix: Sediment
Data Rel-ease Authorized:
Rcnnrf erl . n6/2"/10

Date Anal-yzed LCS:. 06/21,/L0 12:10
LCSD: 06/2I/10 12235

Instrument/AnaJ-yst LCS: PID2IAAR
LCSD: PID2IAAR

Analyte

F
ANALYTIGALTfIA
RESOURCES\7
INCORPORATED

Sanple ID: LCS-062110
LAB CONTROL SAIVIPLE

QC Report No: RBO2-URS
Project: Laurel- Station

Event: 337 62344-00005
Date Sampled: NA

Date Received: NA

Purge Volume: 5. O mL

Sample Amount LCS: 100 mg-dry-wt
LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Gasofine Range Hydrocarbons 53.5 50. 0 I01e. 50 . 9 50. 0 I02Z 5. 0%

Reported in mglkg (ppm)

RPD cafcufated using sampfe concentrations per SW846.

TPHG Surrogate Recovery

Tri f fuorot oluene
Bromobenzene

LCS LCSD
r04% 105%

98.0% 98.1%

FORM III



ORGA!{ICS AI{AIYSIS DATA SHEET
BETX by Method SW8021BI"Iod
Page 1 of 1

Lab Sample fD: LCS-062110
LIMS ID: 70-146'7I
Matrix: Sedi-ment
Data Refease Authorized:
Rcnnrf erl' n6/?"/10

Date Anal-yzed LCS: 06/2I/10 12:I0
LCSD: 06/2I/I0 12:35

fnstrument,/Analyst LCS : PlD2 /AAR
LCSD: PID2IAAR

Analyte

-ANALyTtcAt- (hr_t
RESOURCES\7
INCORPORATED

SanpJ-e rD: LCS-052110
I,AB CONTROL SAMPLE

OC Renor1- No. RBQ2-URS
Project: Laurel- Station

Event : 337 6234 4-00005
Date Sampfed: NA

Date Received: NA

Purge Vol-ume: 5.0 mL

Q:mnl6 am^rrnt- LCS. 100 mg-dry-wt
LCSD: 100 mq-drv-wt

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recowery RpD

Benzene
Tol-uene
I'l- h rrl l.ron z an a
m n-Yrrl ana

o-Xylene

RPD calculated using sampl-e concentrations per SW846.

BETX Surrogate Recovery

244 26s 92.72 242 265 91.3% O. B?
2000 2060 9't .IZ 1930 2060 93.12 3.5%
438 500 B-7.6e" 427 500 84.22 4.0%

1840 2720 86.8% 1780 2120 B4.O? 3.3U
661 145 89.5% 644 145 86.48 3.52

Reported in pglkg (ppb)

Trif f uorotol-uene
Bromobenzene

LCS LCSD
100u 99.92

95. 0? 95.42

FORM III ruffiffitr: ##ffiffi.ffi



ORGANICS AI.IAI,YSIS DATA SHEET
TPHG by Method NW:IPHG
Page 1 of 1

Lab Samp1e ID: LCS-0622I0
LIMS ID:10-14687
Matrix: Sediment /q
Data Release Authorized ,//
RFn^rT-cd' ll?\//</IU

Date Anafyzed LCS: 06/22/I0 05:.43
LCSD: 06/22/10 06:09

Instrument/Analyst LCS : PID2IAAR
LCSD: PID2IAAR

Analyte

ANALYnGAL(ia
RESOURCES\Z
INCORPORATEDgamFle ID: LCS-O52210

LAB CONTROL SAI"IPLE

QC Report No: RBO2-URS
Project: Laurel Station

Event : 337 6234 4-00005
l):1-a S:mnlo.J. l\lA

Date Recelved: NA

Purge Vofume: 5. 0 mL

Qrmnl6 ^m^r,ht LCS. 100 mg-dry-wt
LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RpD

crcar i na Drnaa q".lrocarbons 54.5 50.0 109% 54.2 50. o 10Bu 0.6z

Reported in mglkg (ppm)

RPD cal-cufated using sample concentrations per SW846.

TPHG Surrogate Recovery

Trif f uorotol-uene
Bromobenzene

LCS LCSD
118 Z 111?
105? 105?

FORM III



ORGAI{ICS ANAIYSIS DATA SHEET
BETX by Method SW8021BD1od
Page 1 of 1

Lab Samp1e fD: LCS-Q62210
LIMS ID: 1O-14687
Matrix: Sediment
Data Rel-ease Authorized:
Rcnorf erl . 06/24/L0v v I LJ I

Date Anafyzed LCS:. 06/22/L0 05:43
LCSD: 06/22/I0 06209

fnstrument,/Analyst LCS: PID2IAAR
LCSD: PID2IAAR

Analyte

I
ANALYTICAL(fIA
RESOURCES\7
INCORPORATED

Samp1e ID: LCS-062210
LAB CONTROL SAI"IPLE

QC Report No: RB02-URS
Pro j ect : Laure-I Station

Event: 337 62344-00005
Date Sampled: NA

Date Recei-ved: NA

Purge Vol-ume: 5.0 mL

a:mnl a ^n^1rni- Lcs. 100 mg-dry-wt
LCSD: 1OO mq-drv-wc

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Benzene
Tofuene
E'f hrr'l horzana
m n-Yrr'l ana

o-Xylene

RPD cal-culated usi-nq sample concentrations per SWB46.

BETX Surrogate Recovery

263 265 99.22 250 265 94 .3e. 5. 1Z
2160 2060 105* 2000 2060 91 .12 1 .12

4'7 4 500 94.82 45I 500 90.2e" 5.0?
l-9s0 2120 92.02 1870 2120 BB.2% 4.22
702 "745 94.22 678 145 91.0% 3.5?

Reported in pglkq (ppb)

Tri- f Iuorotol-uene
Bromobenzene

LCS LCSD
It'? % 11 l_ %

L07% 106%

FORM III l*'ilg.AF*:rd{F fHEffi ## ffi



ixsbff:tb@
INCORPORATED

CLEAI\IED TPHD SURROGATE RECOVERY SUMI'IARY

Matrix: Sediment

( orER) a- To rnh on rz I

A3-SED3-R
43-SED2-L
AJ- JIiUZ -U
AJ-bI!UZ-I(
AJ-JtrU.L-L
AJ-JI!U-L-L
MB-061910
LCS-061910
T aan-nAT o1 n

AJ-JIiU-L--K
A3-SED1-R MS
A3-SED1-R MSD
A2-SED1-L
n 

^ ^rhlAZ-DIJIJI-U

A2 -SED1 -R
A.L-J.UUJ-L
A.L - JI,UJ -L
A.L - J Ii UJ -.|(
A.L -J.ULJZ -L

-r^a ^A]-JTJL'Z_U

A.L-JLUZ_-F(
A1-SED1_L

dr^1
f\I--JIJIJ-L_U

A1-SED1_R

95.42 0
99.8? 0
8'7.12 0
99 .8e. 0
99.0% 0
99.02 0
r72Z 0
11"52 0
12L2* 1

95 .9e" 0
I02e" 0
1012 0
106% 0
105? 0
109% 0
103% 0
l_ 01? 0
1032 0
100% 0
r02e" 0

90.1% 0
93.1% 0
99 .1e" 0
89.0% 0

Client ID

f)l- R ana r1- Irln .

Drai aal- .
RBO2-URS
Laurel- Station
331 62344-0000s

TOT OUTOTER

LCS/MB LIMITS

( 63-11s )

QC LIMITS

(49-r20)

Prep Method: SW3546
Log Number Range: 10-14671 to 10-14689

Page 1 for RB02
FORM-II TPHD

ff= EAi fft s-11 {.*"s e=H ix+ eF,i
F+LFAF& . g:gg. 

-E-



ORGAI.IICS AI{AIYSIS DATA SHEET
TOTAI DIESEL RANGE HYDROCARBONS
NWTPHD by GClFID-SiIica and Acid Cfeaned QC Report No:
Page Lof2 Proiect:
Matrix: Sediment

I ^^^^ n..+iJata Kelease Autho rized,t 6
Renorf ed: 06 /22./I0

Extraction Analysis EEv
Date Date DL Range

ANFrwr^^, Z\

"=$L'#;'"@INCORPORATED

RBO2-URS
Laurel- Station
331 62344-00005

RL ResuItART TD Sample ID

RBO2A
r0-r461 r

A3-SED3-R
HC ID: DRo/MOTOR

06/]-9/r0
OIL

06/19/r0

06/19/r0
OIL

06/L9/10

06/19 /r0

06/19/70

06/19/t0

06/19/L0

06/19/r0

06/19/L0

o6/19/r0
OIL

06/L9/L0
F] D9

06/]-9/L0
F] D9

06/L9/10
F] D9

06/19/r0
FID9

06/L9/r0
F]D9

06/19/r0
F]D9

06/19/10
F]D9

06/19/L0
FID9

06/L9/r0
FID9

06/19/L0
I IDY

06/19/t0
FID9

.00 Diesel

.0 Motor Oi]-
n-Tornhanrrl

.00 Diesef
,0 Motor Oil

n-'Iarnhonrr'l

.00 Diesel

.0 Motor OiI
n-'Fornhanrzl

.00 Diesel

.0 Motor Oil
n-'Farnfranrzlv r v!yrrvrrf r

.00 Diesef

.0 Motor Oil
n-Tarnhanrr'l

.00 Diesel-

.0 Motor Oil-
a-Tcrnhonrr'l

.00 Diesel

.0 Motor Oil-
n-Tarnhanrrl

.00 Diesel-

.0 Motor Oil-
n-'Farnhanrzl

.00 Diesel

.0 Motor Oil
n-'Ttarnhanrr'l

.00 DieseI

.0 Motor Oil
n-tFornhanrr'l

.00 Diesel

.0 Motor OiI
n-tltornhonrr'l

1

1

1

1

1

1

9.0
18

10
20

9.5
19

1.4
15

6.5
13

6.1
L2

5.0
10

t2

8.8
18

8.0
t6

8.2
15

42
72
95 .42

< 10 u
52
99 .82

28
110
87 . r%

< 1.4 u
31
99.8%

< 6.5 U

99 .02

< 6.1 u
<12U
99 .02

< 5.0 u
<10u
II29"

< 6.1 u
<L2U
95 .92

< 8.8 u
60
t_06%

< 8.0 u
44
105%

11
70
109%

RBO2B A3-SED2-L
10-1-4672 HC ID: MOTOR OIL

RBO2C A3_SED2-C
10-14673 HC ID: DRO/MOTOR

RBO2D A3-SED2-R
L0-]-4614 HC ]D: MoTOR OIL

RBO2E A3-SED1-L
1,0-1,4615 HC ID: MOTOR oIL

RBO2F A3-SED]--C
70-14616 HC ID: ---

MB-O61910 Method Bl-ank
L0-L46'71 HC ID: ---

RBO2G A3-SED1-R
10-14671 HC ID: ---

RBO2H
r0-L46'7 8

42-SED1-L
HC ID: MOTOR OIL

RBO2] A2-SED1-C
10-14619 HC ID: MoTOR OIL

RBO2J A2-SED1-R
10-14680 HC ID: DRO/MoTOR

1

1

L

L

1

1

1

L

1

1

1

1

1

1

1

1

FORM I

ffi##tr: ffi##s#



ORGAI{ICS AI{AIYSIS DATA SHEET
TOTAI DIESEL RANGE HYDROCARBONS
NWTPHD bv GClFID-Sil-ica and Acid Cl-eaned
Page 2 of 2
Matrix: Sediment

Data Release Authorized:
Reported:. 06/22/10

AXsiff:rb@
INCORPORATED

Ran^rt Nt^. RRtt'./-URS
Pro j ect : Laurel Stat j-on

331 62344-0000s

QC

ARI ID Sanple ID
Extraction Anal-ysis

Date Date
EE\/
DL Range RL ResuIt

RBO2K A1-SED3-L
10-14681 HC ID: MOTOR OrL

RBO2L A1-SED3-C
IA-14682 HC ID: MOTOR OrL

RBO2M A1-SED3-R
10-14683 HC ID: MOTOR OrL

RBO2N A1-SED2-L
10-14684 HC ID: ---

RBO2O A1-SED2-C
10-14685 HC ID: MOTOR OIL

RBO2P
10-14686

AI - JLUZ -I(
HC ID: MOTOR OIL

RB02Q A]--SED1-L
10-l-4687 HC ID: ---

RBO2R A1-SED1-C
10-14688 HC ID. ---

RBO2S
10-14689

06/1,9/r0 06/t9/r0
FID9

06/re/70 06/19/r0
F]D9

06/19 /r0 06/20 /r0
FID9

06/79/10 06/20/r0
FID9

06/1-9/1-0 06/20/1.0
F]D9

06/t9 /10 06/20 /r0
F] D9

06/19/r0 06/20/r0
FID9

06/19/r0 06/20/r0
F] D9

00 Diesel
O Motor Oil

n-Tornhanr;l

00 Diesel
O Motor OiI

a-Tornhonrr'l

U U U].CSEI
0 Motor Oil

n-'Iornl-ronrr'l

1.3 < 7.3 U

15 15
103%

1.2 < 7.2 U

L4 18
101%

7.6 < 1.6 U

15 L7
103%

1.1 < 7.1 U

14 < 14 U

100%

6.4 < 6.4 U
13 15

r02z

7.8 < 7.8 U

16 20
90. 1%

8.4 < 8.4 U
r1 < 17 U

93.1%

1.I < 7.1 U
14 < 14 U

99 .1 e"

7.3 L2
15 35

I9. 0%

1

L

1

1

1.
1.

1.
1.

1.
1.

1

1

1
1

1

1

I
1

.00 Diesel-

.0 Motor Oil
n-Tornhonrzl

.00 Diesef

.0 Motor OiI
n-Tarnhanrr'l

.00 Diesel-

.0 Motor OiI
a-rFarnlranrzl

. UU UI-CSEI

.0 Motor Oif
n-Tarnhanrrl

.00 Diesel

.0 Motor Oif
a-Tornhanrr'l

.00 Diesel

.0 Motor OiI
a-rFarnlranrrl

Al-SED1-R 06/19/I0 06/20/t0
HC ID: DRO/MOTOR OIL FTD9

Pannrf orl i n mn,/kn /nnm \r\syv! Lsu rrr rrrY / ^Y \yyrr!/

EFV-Effective Final- Vofume in mL.
DL-Dil-ution of extract prior to analysis.
Rl-Reporting limit.

Diescl .rr^nt-ifaf i.rn nn to1_:l neekq in fhe r;ncre ffom CI2 to C24.\-jqqlau!

Motor Oil quantitation on total- peaks in the range from C24 to C38.
HC IDr DRO/RRO indicate resul-ts of organics or additional hydrocarbons in
ranses are not identifiable.

FORM I

ffi##=: #ffi#F#



fir35il3*@
INCORPORATEDORGATiIICS AI{AIYSIS DATA SHEET

NWTPHD by GC/FID-Silica and Acid Cleaned
Pase 1 of 1

Lab Sample ID: RB02c
LIMS IDz L0-L46'71
Matrix: Sediment
Data Refease Authorized
Rcnnrferl . n6/?2/I0

MSD: 06/19/I0 20204
Tnst rrrment /Ana I vst MS: FID/JGR

MSD: F]D/JGR

Range

Sample ID: A3-SED1-R
MS/MSD

Af- Qannrt- NTn. PB02-URS
Drni an1- . T.auref StatiOn

33'762344-00005
Date Sampled: 06/I1 /I0

Date Received: 06/L1 /70

Date Extracted MS/MSDl. 06/19/L0 Sample Amount MS: 8.21 g-dry-wt
MSD: 8.20 g-dry-wt

Date Anaf yzed MS : 06/19/10 19: 43 Final- Extract Vol-ume MS: l-. 0 mL
MSD: 1.0 mL

Dilution Factor MS: 1.0
MSD: l- . 0

Percent Moisture: 18.3?

Spike MS Spike MSD

Samp]-e MS Added-MS Recovery MSD Added-MSD Recovery RPD

Di es eI < 6.7 L46 1Bl_ 80.7? 148 183 80.9? r.4%

TPHD Surogate Recovery

MS MSD
o-Terphenyl L02Z 101%

Results reported in mglkg
RPD calcufated using sampfe concentrations per SW846.

FORM III

.r+##E: #ffi#E€'



txsbfisrb@
INCORPORATED

Lab Sample ID: LCS-061910
LIMS IDt I0-L4611
Matrix: SedimenL Zr'
Data Rel-ease Authorized: .ff()Reported: 06/22/I0 '

Date Extracted LCS/LCSD: 06/19/I0 \imnt6 Am^tlnr t,t \. ltt tt 
^

LCSD: 10.0 g
Date Anal-yzed LCS: 06/19/10 20:25 Final- Extract Vol-ume LCS: 1. O mL

ORGA}IICS AI{AIYSIS DATA SHEET
NWTPHD by GC/FID-Silica and Acid Cleaned
Page 1 of 1

LCSD: 06/L9/I0 20:46
lnstrumenE/Ana-LysE. LUb : t J_u/ JUK

T.aqn. E-Tn /.1l.]p

Range

SampJ-e ID: LCS-061910
LCS/LCSD

OC Ronrlrt Nn: RBO2-URS
Project: Laurel Station

337 62344-00005
Date Sampled: 06/11 /I0

Date Recelved: 06/I7 /I0

LCSD: 1.0 mL
Difution Factor LCS: 1.0

Spike LCS

LCSD: l- . 0

Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Diesef r45 150 96.12 1,54 150 1032 6.0?

TPHD Surrogate Recovery

LCS LCSD
o-Terphenyl 115% I2IZ

Resufts reported in mglkg
RPD calcul-ated using sample concentrations per SW845.

FORM III

#ffi#H: ffiffi#H-=



Alsbffsrr@
INCORPORATED

TOTAI DIESEL RANGE HYDROCARBONS-EXTR,ACTION REPORT

ARI Job: RB02
Proi er-f : T,errrel Station

331 62344-00005
Matrix: Sediment
Date Received: 06/I'7 /I0

AR] ID u-L1ent 1D
u_L aent
Amt

Finaf
Vol- Basis

Dran

10-14671-RB024
10-14 612-RB02B
10-14673-RB02C
10-14674-RBO2D
10-14675-RB02E
10-14676-RB02F
10-14 611 -0 61910MB1
10-14 611-0 6191OLCS1
10-14 611 -0 6191OLCSD1
10-14677-RB02c
10-14 677-RB02GMS
10-14 677-RBO2GMSD
10-14678-RBO2H
10-14679-RB02r
10-14680-RBO2J
t0-r4 68 1-RB02K
10-14 682-RB02L
10-14683-RB02M
l-0-14684-RB02N
10-14685-RB020
10-14686-RB02P
10-14687-RBO2Q
10-14688-RBO2R
10-14689-RB02S

f\J_JLUJ-I(
AJ_JLUZ-.L
f\J_ JLUZ -U
AJ- bLUZ -i(
A3-SED1-L
A3-SED1-C
Method Bfank
Lab Control-

AJ-J,LUI--I(
43-SED1_R
AJ-bT,UI-11
n a ^r^1I'\Z- J LD L- JJ

^ a ^rRrAZ-J E,UI-U
AZ-bLUI-I(
A1-SED3-L
A-L-J.UL-,J-T-
AI - 5-LL-,J -t(
A1-SED2 -L
I\I- > LU Z_L
A-L *J.LUZ - K
r l ^r^1AI_JLU] -L
A-L _ J I!U -L 

_U

41_SED1-R

E 65 n
4.88 q

6.19 q
1.61 q
8.27 q
10.0 q
10.0 q
10.0 q
8.19 g
8.21 g
8.20 g
5.69 g
6.24 g
6.12 g
6.83 s
6.9I g
6.61 g
1.04 q
1.15 q
6.38 q
594a
1.04 q
A Q6, n

1. OO mL
1.00 mL
-1 . UU ML
1.00 mL
1.00 rn],
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 nL
1.00 mL
l-. O0 mL
1. O0 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL

06/L9/r0
06/L9/r0
06/19/70
06/19/!0
06/19/r0
06/19/10
06/19/r0
06/t9/10
06/79/70
06/19/r0
06/19/r0
o6/19/10
06/19/r0
06/19/10
06/19/10
06/19/r0
06/19/L0
06/19/r0
06/19/L0
06/79/r0
06/r9/r0
06/19/r0
06/19/r0
06/19/r0

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

Basis: D:Dry Weight W:As Received
Diesel Extraction Report

ffi#f4H : ###=+



Matrix: Sediment 14

Data Release Authorized:(ft
Reported: 06/24/I0 i I\./

SAMPLE RESULTS-COIWENTIONALS 4NALyTICAL fi\RBo2-URS RESOURCES\/
INCORPORATED

Pro j ect : Laure.l- Station
Event: 33762344-00005

Date Sampled: 06/11 /I0
Date Recei-ved: 06 / 11 / I0

Analyte

Client ID: A3-SED3-R
ARI IDz LO-L4671 RB02A

Date Method Units RL Sample

Totaf Sol-i-ds 06/2L/10 EPA 160.3 Percent 0.01 54.80
062110#1

m^'-r n -^-^r ^ ^-rbon 06/23/10 Pfumb,1981 Percent 0.020 4.35a u Lor vr 9orrru vq
062310#1

RL Analytical reporting limit
U Undetected at reported detection l-imit

Soil Samcle Report-RBO2

ffiffiffi#: ffim#ffinE"



SAI'4PLE REsuLTs-coliI\rENTroNArs 4NALyrlcAL d\RBO2-URS RESOURCES\Z
INCORPORATED

Project: Laurel- Station
Event: 337 62344-00005

Date Sampl-ed: 06 / I'7 / I0
Date Received: O6/I1 /IO

Matrix: Sediment
Data Refease Authorized
DannrraA. aA /) A /I0vvr 1=I

AnaJ-yte

Client ID: A3-SED2-L
ARI ID: LO-L4672 RB02B

Date Method Units RL Sample

Total Sofids 06/2L/10 EPA 160.3 Percent 0.01 4'l .30
062L10#r

m^f -l n---^: ^ ^^rvLqr vleqrrru vorbon 06/23/10 Plumb,1981 Percent 0.020 3.66
062310#1

RL Analytical reporting Iimit
U Undetected at reported detection l--imit

Soil Sample Report-RBO2

ffiffiffi;H r ffiffi##ffi



SAI.4PLE RE SULTS -COIWENT IONALS
RBO2-URS

ANALYTICALIT'A-
RESOURCES\Z
INCORPORATED

Project: Laurel- Station
Event: 337 62344 -00005

Matri-x: Sediment
Data Rel-ease Authorized.:
Reported : 06 / 24 / l0

Analyte

Date Sampled: 06/11 /I0
Date Received: 06/11 /70

C1ient ID: A3-SED2-C
ARI ID: LO-L467 3 RB02C

Date Method Units RL Sanple

Totaf Sofids 06/2I/10 EPA 160.3 Percent 0.01 62.20
062110#r

'^ ' -rbon 06/23/10 Pfumb, 1981 Percent 0.020 I.18luuoa vt9arrru 9o
062310#1

RL Analytical reporting Iimit
U Undetected at reported detection fimit

Soil Sample Report-RBO2

ffiffiffitr: #mffiffitu:



SAI{PLE RE SULTS -COI{VENT IONALS
RB02-URS

ANALYnCAL(a
RESOURCES \Z
INCORPORATED

Project: Laurel- Statlon
Event: 337 62344-00005

Matrix: Sediment
Data Release Authorized
Rennrfecl ? O6/24 /70

Analyte

Date Sampled: 06/I'l /70
Date Received: 06/7'7 /I0

Client ID: A3-SED2-R
ARI IDt LO-L4674 RB02D

Date Method Units RL Sanp1e

Total Sofids 06/2L/L0 EPA 160.3 Percent 0.01 6'7 .20
062LL0#L

Tnr:r Arnrni n r-:1fen 06/23/L0 p1umb,1981 percent 0.020 0.969
062310#1

RL Analytical reporting l1mit
U Undetected at reported detection l-imit

Soif Samp-le Report-RB02

F#ffiffi#: ffi#ffi#?



SAIVIPLE RE SULTS -CONVENT IONAIS
RBo2-URS

ANALYflCAL (a
RESOURCES \Z
INCORPORATED

Pro;ect: Laurel- Station
Event:. 331 62344-00005

Matrlx: Sediment
Data Refease Authorized:
Rennrf erl: O6/24 /I0

Analyte

Date Sampled: 06/17 /I0
Date Received: O6 / I'7 / IO

Client ID: A3-SEDl-L
ARI ID.. LO-L467 5 RBO2E

Date Method Units RL Sanp1e

Totaf Solids 06/2L/10 EPA 160.3 Percent 0.01 1 4.50
0 62110 # 1

Tar- :r Arnani n r-:3fsp 06/23/10 pl-umb,1981 percent 0.020 1.31
062310#1

RL Analytical reporting limit
U Undetected at reported detection l-imit

Soil Sample Report-RBO2
F:3FeflSF:F #'ftfftfftffi*



SAI.{PLE RESULTS-CONVENTIONAIS 4NALy1CAL ARBo2-UR.S RESOURCES\7
INCORPORATED

Project: Laurel Station
Event : 337 6234 4-00005

Date Sampled: 06/I1 /I0
Date Received: 06/I1 /I0

Matrix: Sediment
Data Rel-ease Authorized
Reported: 06/24/I0

Analyte

Client ID: A3-SED1-C
ARr ID: 10-14675 RB02F

Date Method Units RL Sanple

Totaf Solids 06/2L/10 EPA 160.3 Percent 0. 01 11 .60
0 62110 # 1

' - rbon 06/23/!0 P]umb, 1981 Percent 0.020 0.133rvLoI vr9ollfu ud

062310#1

RL Analytical reporting limit
U Undetected at reported detection fimit

Soi-l- Sampfe Report-RB02

ffiffi#"#: ffi#ffi*ffi



SAI'4PLE RESULTS-COIVENTIONAIS 4NALyT1CAL ZNRBO2-URS RESOURCES\7
INCORPORATED

Pro j ect : Laure.L Station
Event: 337 62344-00005

F)=l-o Q=mnroA. o6/I1 /I0
Date Received: O6/I1 /IO

Matrix: Sediment
Data Refease Authorized:
Reported: 06/24/L0

Analyte

Client ID: A3-SED1-R
ARI ID: LQ-L467 7 RB02c

Date Method Units RL Sanple

Total- Sol-ids 06/2I/70 EPA 160.3 Percent 0.01 81.70
0 62110 # 1

' ^ rbon 06/23/10 Plumb,1981 Percent 0.020 0.116luLda v!9dIIf9 vd

0623r0#L

RL Analytical- reporting limit
U Undetected at reported detection limj-t

Soil- Sampl-e Report-R802
L-FHtfft{3 ffidH }B sf&fii*FE E-FF=4 eJes "g B*"E:-5



Matrix: Sedi-ment A^
Data Re-Iease Authorized lA,rl I
Renarf art. ^16/2A /1^ | ll/vw/ -a/ r-v I lu

SAI'IPLE RESULTS-COI$/ENTIONALS aNALyTICAL fi\RBo2-ttRs RESOURCES\/
INCORPORATED

Pro j ect : Laure-I Station
Event: 337 62344-00005

Date Sampled: 06/L1 /I0
Date Received: 06/11 /70

Analyte

Client ID: A2-SED1-L
ARI ID: LO-L467 8 RB02H

Date Method Units RL Samp1e

Totaf Solids 06/27/70 EPA 160.3 Percent 0.01 58.70
062110#1

n^ts-l n---^.1 ^ a-rvuor vrvqrrru -orborr 06/23/10 P1umb.1981 Percent 0.020 6.43
062310#L

RL Anal-ytical reporting limit
U Undetected at reported detection l-imit

Soil Sample Report-RBO2

ffiffiffiP; W#9ffif"



Matrix: Sediment An.
Data Refease Authorir.dAL'
Reported: 06/24/L0 l V\J

SAI"'PLE *'H3;-ffiT^NTIONAIS 
f,Xs:ff:Tb@
INCORPORATED

Project: Lauref Station
Event : 337 6234 4-00005

Date Sampl-ed: 06 / 7'7 / I0
Date Received: O6/I1 /IO

Analyte

Client ID: A2-SEDI-C
ARI ID:. LO-L4679 RB02I

Date Method Units RL Sample

Total Solids 06/2I/70 EPA 150.3 Percent 0.01 60. 90
062770#L

'^ ''-rbon 06/23/10 Pl-umb,1981 Percent 0.020 3.84rvLaf v!9arrru 9d

062310#1

RL Analytical reporting limit
U Undetected at reported detectj-on l-imi-t

Soil Sample Report-RBO2

ffiffiffitr : ffiffiAWE



SAI{PLE RE SI'LTS -CONVENT IONAIS
RBO2-URS

ANALYTICAL A
RESOURCES \Z
INCORPORATED

Project: Laurel- Station
Event: 337 62344-00005

Matrix: Sedi-ment
Data Refease Authorize
Reported: 06 / 24 / L0

Analyte

Date Sampfed: 06/71 /I0
Date Recei-ved: O6 / I1 / I0

Client ID: A2-SED1-R
ARI ID: 10-14680 RB02J

Date Method Units RL Samp1e

Totaf Sofids 06/2L/I0 EPA 160.3 Percent 0.01 61.00
062110#r

' ^ rbon 06/23/10 P1umb,1981 Percent 0.020 5.52fvLqf vrvarllU ud

062310#1

RL Analytical reporting limit
U Undetected at reported detection fimit

Soil Sample Report-RBO2

ffiffiWE: ffiffi9ffiffi



sAl"lPLE REsuLTs-coNvENTroNArs 4NALyrtcAL d\
RB02-t Rs RESOURCES\7

INCORPORATED

Project: Laurel- Station
Event: 33762344-00005

Date Sampled: 06/11 /I0
Date Received: 06/I'7 /10

Matrix: Sediment
n -hnri zarl .Ud Ld neledJe f{L,l Lrru! r 4su.l

Renortecl O6/2A/IO

Analyte

C1ient ID: A1-SED3-L
ARI ID: 10-14681 RB02K

Date Method Units RL Sample

06/2I/10 EPA 160.3 Percent 0.01 6'7 .50'IO1-a_L 50r.LOS
062110#r

' ^ rbon 06/23/10 Pfumb,1981 Percent 0.020 5.28l u Lor v! 9orrJU va

062310#1

RL Analytical reporting lj-mit
U Undetected at reported detection li-mit

SoiI Samp]e Report-R802

F?ffi#tr : ffiffi9#ry



Matrix: sedimen t (Yh/
Data Rel-ease Authorized rV lt/Reported:06/24/10 l/

SAI'IPLE RESIILTS-CONVENTIONAIS 4NALyT1CAL ARBO2-URS RESOURCES\/
INCORPORATED

Project: LaureI Statlon
Event: 337 62344-00005

I-trf a Q:mnl arl . O6/11 /10
Date Received: 06/11 /I0

Analyte

C]-ient ID: A1-SED3-C
ARI ID: 10-14682 RB02L

Date Method Units RL Sanp1e

Total- Solids 06/2I/10 EPA 160.3 Percent 0.01 67.50
062Ll-0#r

m^r-t n-^--.i ^ ^^rvLoa vlvorrru -orbon 06/23/10 Pl-umb,1981 Percent 0.020 3.64
06231,0#r

RL Analytical reporting limit
U Undetected at reported detectlon fimit

SoiI Sampl-e Report-RBO2

ffi#Wtr: ffi#9ffi#



SAI"IPLE RESULTS-CONVENTIONAIS AlOa"-,tOt ARBo2-uRs RESOURCESV
INCORPORATED

Matrix: Sediment lhi , Pro;ect: Laurel Stationn-!- D^r^-^^ ^"'horizedw Event: 33762344-00005udLd nclcdJc nuL
Renorf ecl: 06/24 /1^ | r D:i-c Samnl ed. 06/71 /I0v w ' L1/ lv t',/ oll!=^!3"I;:; I 06 / ri / ro

Analyte

Client ID: A1-SED3-R
ARI ID: 10-14683 RB02M

Date Method Units RL Sample

Totaf Solids 06/27/10 EPA 160.3 Percent 0.01 65.70
0 62110 # 1

' ^ rbon 06/23/10 Plumb,1981 Percent 0.020 4.08rvuot v!9q11fu vq

062310#1

RL Analytical reporting limit
U Undetected at reported detection l-imit

SoiI Sampl-e Report-RBO2

ffi*#ffiH: ffiffi*ffi#



Matrix: Sedi-ment
Data Release Authori-zed:
Reported : 06 / 24 / IO

Analyte

SAI'IPLE RE SULTS-CON\TENTIONAIS
RBO2-URS

An' Proj ect :

I/ f Event:
I i Date Sampled:

Date Received:

Client ID: A1-SED2-L
ARI ID: 10-14584 RB02N

Date Method Units

Alsifisrb@
INCORPORATED

Lauref Station
33'7 62344-00005
o6/r'7 /L0
06/r1 /r0

RL SampIe

Total- Sol-ids

Tnf:I Orcanic C:1f9n

RL
U

06/2r/t0
062110#1

06/23/r0
062310#1

EPA 160.3

Pl-umb,1981

Percent

Percent

0.01

0.020

66.20

1 0A

Analrzf ia:'l ran^r1- ina IimiI

Undetected at reported detection l-imit

Soil- Sample Report-RBO2

#ffi#4# : ffiffi4 ffi?- ##g-g 
=



SAI"IPLE RE SITLT S -COIWENT IONAJ,S
RBo2-rrRS fixsbn8rr@

INCORPORATED

Matrix: Sedimen t /V t .

Data Release AuthorizedLfM
Reporred z 06/24/ro 

Y. f

Project: Laurel- Station
Event: 337 62344-00005

Date Sampled: 06 / 11 / 1,0

Date Received: 06/I7 /70

Analyte

Client ID: A1-SED2-C
ARI ID: 10-14685 RB02O

Date Method Units RL Sanple

Total Sofids 06/2I/10 EPA 160.3 Percent 0.01 14.60
062110#1

m^'-r n-^-^r^ ^^rbon 06/23/1,0 plumb,1981 percent 0.020 r.64f v Lqf vr 9arrf,u ud

062370#r

RL Analytical reporting limit
U Undetected at reported detectlon l-imit

Soil Samp1e Report-RBO2

ffiffiffiffi: #ffigffids



Matri-x: Sediment
Data Release Authorized:
RFnnrfF.j' llh/,/ 4 / IO

SAI.{PLE RESIILTS-CON\ZENTIONAIS 4NALyTICAL fi\RBO2-URS RESOUFCES\Z
INCORPORATED

Project: Laurel Station
Event: 337 62344-00005

Date Sampfed: 06/71 /I0
Date Received: O6/L1 /L0

Analyte

Client ID: A1-SED2-R
ARI ID: 10-14686 RB02P

Date Method Units RL Sample

Total- Solids 06/21/10 EPA 160.3 Percent 0.01 62.40
062110#L

' ^ rbon 06/23/10 Pl-umb,1981 Percent 0.020 3.20IULdMVATIfU Vq

062310#1

RL AnaJ-ytical reporting limiL
U Undetected at reported detection fimit

Soil- Sampfe Report-RBO2

ffiffi#H: ffiffi9##



Matrix: SedimenL AH
Data Release Authorized tV V'
Rannrl-arl . .t6/?A/1O N/l,/

SAI'IPLE RESuLTs-coNvENTroNAls 4NALyrtcAL d\RBo2-URS RESOURCES\Z
INCORPORATED

Pro j ect : Laure.L Station
Event : 337 6234 4-00005

f):f a (:mnl ad. O6/11 /I0
Date Received: O6/I7 /IO

Analyte

C1ient ID: A1-SED1-L
ARI ID: 10-14687 RB02Q

Date Method Units RL Sanple

Total Sol-ids 06/2I/10 EPA 160.3 Percent 0.01 62.80
0 62110 + 1

m^r^l n-^--l ^ ^-rvLar vrvorrru vorbon 06/23/10 Plumb,1981 Percent 0.020 4.81
062310#1

RL Analytical- reporting limit
U Undetected at reported detection limit

SoiI Sample Report-RBO2

ffiffiffitr : ffi#g gffi



SAI'IPLE RESULTS-CO}iI\ZENTIONAIS 4NALYTICAL ARBo2-URS RESOURCES\7
INCORPORATED

Matrix: Sediment An/ ., Pro j ect : Laurel- Stationn-'!- D^r^^^^ ^"+horizedrl )W Event: 33762344-00005udLd nefed>c 6uL

Rcnnrterl . 06/24 /I0 t" I Date Sampled: 06/I'7 /!0
', ./ Date Received: 06 / 11 / IO

Analyte

C1ient ID: A1-SED1-C
ARr ID: 10-14688 RB02R

Date Method Units RL Sa:nple

Totaf Sol-ids 06/2L/10 EPA 160.3 Percent 0.01 68.20
062110#1

n^+-l n,^-^: ^ t-rvuoa vlvqrrre --rbon 06/23/10 Pl-umb, 1981 Percent 0.020 3.21
062310#1

RL Analytical reporting limit
U Undetected at reported detection l-i-mit

Soil- Sampl-e Report-RB02

ffiffiffiffi:ffi#ggE



SAMPLE RESULTS-CONVENTIONAIS 4NALy1CALfi\
RBo2-URS RESOURCES\Z

INCORPORATED

Project: Laurel- Station
Event: 337 62344-00005

Date Sampled: 06/I1 /I0
Date Received: 06 / I'7 / 70

Matrlx: Sediment
Data Rel-ease Authorized
Reported: 06/24/IO

Analyte

Client ID: A1-SED1-R
ARr ID: 10-14589 RB02S

Date Method Units RL Sample

Total So.l-ids 06/2I/70 EPA 160.3 Percent 0.01 67.80
062170#1

- rbon 06/23/L0 Pfumb, 1981 Percent 0.020 2.54f uLdf v!9arr!u 9q

062310#1

RL Analytical reporting l-imit
U Undetected at reported detection fimit

Soil- Sampl-e Report-RB02

F+#ffiH ; #ffi g g, tr



Matrix: Sediment
Data Release Authorj-zed
Reported: 06/24/1-0

Analyte

METHOD BI,AI{K RE SULT S - CON\ZENT IONAIS
RBO2-URS

Date

firsbff8rb@
INCORPORATED

Project: Laurel- Station
Event : 337 6234 4-00005

l-taf e Samnl pd. NA
Date Received: NA

Units BIank

Total Sofids

Tnl-:l Oroanic Calfgnv!Yql1rv vs

06/2L/r0

06/23/r0

Percent

Percent

< 0.01

< 0.020

U

U

Soil- Method Bfank Report-RB02

FtrffiWH : ffi#g g#



I,AB CONTROL RESI'LTS-CON\TENTIONAIS
RBO2-URS fixstfi8rb@

INCORPORATED

Matrix: SedimenL An /
Data Release Authorizedf/fu
Pannrf orl' O6/2A /70 

l. I' ,,

Project: Laurel- Station
Event: 337 62344-00005

Date Sampled: NA
Date Received: NA

Spike
Analyte,/Method QC ID Date Units LCS Added Recovery

Total Organic Carbon ICVL 06/23/70 Percent 0.093 0.100 93.0%
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          Memo 

       Century Square 
          1501 4th Avenue, Suite 1400 
          Seattle, Washington   98101 
          206.438.2700  Telephone 
          206.438.2699  Fax 
 

To: Karen Mixon, Project Manager Info: FINAL 

From: Jennifer B. Garner, Chemist Date: June 16, 2011 

RE: 
Data Quality Review  
Soil, Sediment, and Surface Water Sampling - August 2010 
Kinder Morgan – Laurel Station Data Gap Investigation 

   
The data quality review of 104 soil samples, 5 sediment samples, 4 surface water samples, and 6 trip blanks 

collected between August 17, 2010 and August 26, 2010 has been completed.  The samples were analyzed by 
Analytical Resources, Incorporated (ARI) located in Tukwila, Washington for benzene, toluene, ethylbenzene, m,p-
xylene, and o-xylene (BTEX) by EPA Method 8021-modified, total petroleum hydrocarbons (TPHs, gasoline-range, 
diesel-range, oil-range, and/or hydrocarbon identification) by Washington State Department of Ecology (Ecology) 
Methods NWTPH-Gx, NWTPH-Dx, and/or NWTPH-HCID, and/or polynuclear aromatic hydrocarbons (PAHs) by 
EPA Method 8270 modified by select ion monitoring (SIM) as indicated in the cross-reference below.  Samples were 
analyzed for the chemical constituents as described in Final Supplemental Remedial Investigation/Feasibility Study 
Work Plan, Laurel Station, 1009 East Smith Road, Bellingham, Washington, dated May 28, 2010 , and Proposed 
Additional Data Gap Investigation Sampling Activities, Laurel Station, 1009 East Smith Road, Bellingham, 
Washington, dated August 5, 2010. 

 
The analyses were performed in general accordance with methods specified in EPA’s Test Methods for 

Evaluating Solid Waste (SW-846), Update IIIB, June 2005 and Ecology’s Analytical Methods for Petroleum 
Hydrocarbons, June 1997.  The laboratory provided full data packages containing sample results and associated 
QA/QC data.  The following samples are associated with ARI sample delivery groups (SDGs) RJ66, RJ67, RJ69, 
RK25, RK28, RK67, RK68, RK69, RK70, RK81, RM57, and RN60: 

 
Sample ID Laboratory ID Matrix Requested Analyses 
SU1-B15-15 RJ66A Soil NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-B15-20 RJ66B Soil NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-B15-25 RJ66C Soil NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-B15-30 RJ66D Soil NWTPH-Gx, BTEX, NWTPH-Dx 
SOILDUP5 (Duplicate of SU1-B13-10) RJ66E Soil NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-B23-5 RJ66F Soil NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-B23-10 RJ66G Soil NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-B23-15 RJ66H Soil NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-B23-20 RJ66I Soil NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-B23-25 RJ66J Soil NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-B24-5 RJ66K Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B24-10 RJ66L Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B24-15 RJ66M Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B24-20 RJ66N Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B24-25 RJ66O Soil NWTPH-Gx, BTEX, NWTPH-Dx
SOILDUP6 (Duplicate of SU1-B24-5) RJ66P Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B25-5 RJ66Q Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B25-10 RJ66R Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B25-15 RJ66S Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B25-20 RJ66T Soil NWTPH-Gx, BTEX, NWTPH-Dx
Trip Blank RJ66U Water NWTPH-Gx, BTEX 
SU1-B21-32 RJ67A Soil NWTPH-Gx, BTEX, NWTPH-Dx 
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Sample ID (continued) Laboratory ID Matrix Requested Analyses 
SU1-B21-45 RJ67B Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B21-50 RJ67C Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B22-5 RJ67D Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B22-10 RJ67E Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B22-15 RJ67F Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B22-20 RJ67G Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B22-25 RJ67H Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B22-30 RJ67I Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B22-35 RJ67J Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B22-40 RJ67K Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B22-45 RJ67L Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B13-5 RJ67M Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B13-10 RJ67N Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B13-15 RJ67O Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B13-20 RJ67P Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B13-25 RJ67Q Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B13-30 RJ67R Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B15-5 RJ67S Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B15-10 RJ67T Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B26-5 RJ69A Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B26-10 RJ69B Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B26-15 RJ69C Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B26-20 RJ69D Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B26-23 RJ69E Soil NWTPH-Gx, BTEX, NWTPH-Dx
Trip Blank RJ69F Water NWTPH-Gx, BTEX 
SU1-B15-15 RK25A Soil PAHs 
SU3-B8-5 RK28A Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU3-B8-8 RK28B Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU3-B9-5 RK28C Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU3-B9-8 RK28D Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU3-B10-5 RK28E Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU3-B10-8 RK28F Soil NWTPH-Gx, BTEX, NWTPH-Dx
A2-B1-1 RK28G Soil NWTPH-Gx, BTEX, NWTPH-Dx, PAHs
A2-B1-3 RK28H Soil NWTPH-Gx, BTEX, NWTPH-Dx, PAHs
A1-B1-1 RK28I Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B1-3 RK28J Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B2-1 RK28K Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B2-3 RK28L Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B3-1 RK28M Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B3-3 RK28N Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B4-1 RK28O Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B4-3 RK28P Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B5-1 RK28Q Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B5-3 RK28R Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B21-1 RK28S Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B21-3 RK28T Soil NWTPH-Gx, BTEX, NWTPH-Dx
SOIL-DUP7 (Duplicate of SU3-B9-8) RK28U Soil NWTPH-Gx, BTEX, NWTPH-Dx
Trip Blank RK28V Water NWTPH-Gx, BTEX 
A1-B6-1 RK67A Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B6-3 RK67B Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B7-1 RK67C Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B7-3 RK67D Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B8-1 RK67E Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B8-3 RK67F Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B9-1 RK67G Soil NWTPH-Gx, BTEX, NWTPH-Dx, PAHs 
A1-B9-3 RK67H Soil NWTPH-Gx, BTEX, NWTPH-Dx, PAHs 
A1-B10-1 RK67I Soil NWTPH-Gx, BTEX, NWTPH-Dx 
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Sample ID (continued) Laboratory ID Matrix Requested Analyses 
A1-B10-3 RK67J Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B11-1 RK67K Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B11-3 RK67L Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B22-1 RK67M Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B22-3 RK67N Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B12-1 RK67O Soil NWTPH-Gx, BTEX, NWTPH-Dx, PAHs
A1-B12-3 RK67P Soil NWTPH-Gx, BTEX, NWTPH-Dx, PAHs
A1-B13-1 RK67Q Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B13-3 RK67R Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B15-1 RK67S Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B15-3 RK67T Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B14-1 RK68A Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B14-3 RK68B Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B16-1 RK68C Soil NWTPH-Gx, BTEX, NWTPH-Dx, PAHs
A1-B16-3 RK68D Soil NWTPH-Gx, BTEX, NWTPH-Dx, PAHs
A1-B24-1 RK68E Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B24-3 RK68F Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B18-1 RK68G Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B18-3 RK68H Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B20-1 RK68I Soil NWTPH-Gx, BTEX, NWTPH-Dx, PAHs
A1-B20-3 RK68J Soil NWTPH-Gx, BTEX, NWTPH-Dx, PAHs
A1-B19-1 RK68K Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B19-3 RK68L Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B25-1 RK68M Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B25-3 RK68N Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B17-1 RK68O Soil NWTPH-Gx, BTEX, NWTPH-Dx, PAHs
A1-B17-3 RK68P Soil NWTPH-Gx, BTEX, NWTPH-Dx, PAHs
A1-B23-1 RK68Q Soil NWTPH-Gx, BTEX, NWTPH-Dx
A1-B23-3 RK68R Soil NWTPH-Gx, BTEX, NWTPH-Dx
SOIL-DUP9 (Duplicate of A1-B25-3) RK68S Soil NWTPH-Gx, BTEX, NWTPH-Dx
Trip Blank RK68T Water NWTPH-Gx, BTEX 
SW-2 RK69A Groundwater NWTPH-Gx, BTEX, NWTPH-Dx, PAHs
SW-1 RK69B Groundwater NWTPH-Gx, BTEX, NWTPH-Dx, PAHs
SW-4 RK69C Groundwater NWTPH-Gx, BTEX, NWTPH-Dx, PAHs
SW-DUP1 (Duplicate of SW-2) RK69D Groundwater NWTPH-Gx, BTEX, NWTPH-Dx, PAHs
Trip Blank RK69E Water NWTPH-Gx, BTEX 
SU3-SED4-C RK70A Sediment NWTPH-Gx, BTEX, NWTPH-Dx
SU3-SED4-R RK70B Sediment NWTPH-Gx, BTEX, NWTPH-Dx
SU3-SED4-L RK70C Sediment NWTPH-Gx, BTEX, NWTPH-Dx
SU3-SED1-R2 RK70D Sediment NWTPH-Gx, BTEX, NWTPH-Dx
SED-DUP1 (Duplicate of SU3-SED4-C) RK70E Sediment NWTPH-Gx, BTEX, NWTPH-Dx
Trip Blank RK70F Water NWTPH-Gx, BTEX 
SU1-B15-15 RK81A Soil NWTPH-HCID 
SU1-B22-10 RK81B Soil NWTPH-HCID 
SU1-B26-10 RK81C Soil NWTPH-HCID 
SU3-SED1-R2 RM57A Sediment PAHs 
A1-B4-1 RN60A Soil PAHs 
A1-B4-3 RN60B Soil PAHs 

 
The following comments refer to ARI’s performance in meeting the quality control specifications described in 

the analytical methods.  Data were qualified based on the method criteria and guidance provided in the EPA 
document USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, June 
2008.  Data qualifiers assigned to this sample set are included in Table 1.  Data qualifiers that may be assigned to 
data from these SDGs include: 
 

 U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
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 J - The analyte was positively identified; the associated numerical value is the approximate concentration 
of the analyte in the sample.  A ‘+’ or ‘-‘ may be assigned to the ‘J’ flag to indicate high or low bias, 
respectively. 

 
 UJ - The analyte was not detected above the reported sample quantitation limit.  However, the reported 

quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to 
accurately and precisely measure the analyte in the sample.   

 
 R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria.  The presence or absence of the analyte cannot be verified. 
 

 DNR - Do Not Report.  Multiple results reported from different analytical dates and/or dilutions.  Value 
from another analysis should be used. 

 
Sample Receipt 
 
Samples were shipped by overnight delivery to the laboratory.  Upon receipt by the laboratory, the sample jar 
information was compared to the associated chain-of-custody (COC) and the cooler temperatures were recorded.   
One cooler was received below the EPA-recommended limits of 4°C±2°C at 1.3°C.  Data were not qualified based on 
the cooler temperature. 
 
The laboratory noted that the trip blank was not recorded on the COC associated with SDGs RJ66, RK25, and RJ69.  
The laboratory analyzed the trip blank in accordance with laboratory standard operating procedures and after 
concurrence from URS Corporation.  One of the trip blank vials contained a pea-sized air bubble.  Data were not 
qualified in this trip blank based on the presence of an air bubble. 
 
The sample bottles for A1-B2-1 and A1-B2-3 were incorrectly labeled as A1-B1-1 and A1-B1-3.  In addition, the 
sample times were incorrectly noted on the sample bottles.  Sample A1-B23-1 was incorrectly recorded on the COC as 
A1-B3-1.  The laboratory logged these samples and sample times using the correct sample IDs and times after 
concurrence from URS Corporation. 
 
Analysis for PAHs was not noted on the COC for several samples; however, PAHs were required for these samples 
based on the associated TPH results.  URS Corporation requested PAH analyses be performed in accordance with the 
Sampling and Analysis Plan. 
 
Organic Analyses 
 
Samples were analyzed for BTEX, TPHs, and/or PAHs by the methods identified in the introduction to this report. 
 
1. Holding Times – Acceptable  
 

PAHs by Method 8270-SIM – Soil samples were frozen by the laboratory after extraction and/or analysis 
for TPHs and BTEX.  Samples A1-B4-1 and A1-B4-3 required analysis for PAHs based on the TPH 
results.  These samples were extracted 15 days past the method holding time of 14 days.  As these samples 
were frozen within the method holding time and PAHs are semivolatile compounds, data were not 
qualified based on the holding time exceedance. 

 
2. GC/MS Instrument Performance Checks – Acceptable (applicable to PAHs by 8270-SIM only) 
 
3. Initial and Continuing Calibrations – Acceptable except as noted below: 
 

NWTPH-Gx - The percent differences (%Ds) for the surrogate trifluorotoluene (TFT) exceeded the method 
limit of 15% in the continuing calibrations analyzed on August 28, 2010 (17.1%, high) and August 30, 
2010 (16.4%, high).  Data were not qualified based on the surrogate %Ds in these continuing calibrations. 
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NWTPH-Dx - The %D for motor oil exceeded the method limit of 15% in the continuing calibration 
analyzed on September 3, 2010 (21.2%, high).  Motor oil-range hydrocarbons were reported as not 
detected in the samples associated with this continuing calibration; therefore, data were not qualified for 
motor oil-range hydrocarbons based on this continuing calibration result. 
 
PAHs by Method 8270-SIM – The %Ds for 2-methylnaphthalene (25.0%, high) and 1-methylnaphthalene 
(22.3%, high) exceeded the method limits of 20% in the continuing calibration analyzed on September 16, 
2010.  The results for 2-methylnaphthalene and 1-methylnaphthalene in SU3-SED1-R2 are qualified as 
estimated and flagged ‘J’ based on these continuing calibration results. 

 
4. Blanks – Acceptable  
  
5. Surrogates – Acceptable except as noted below: 
 

PAHs by Method 8270-SIM – The percent recovery for d14-dibenzo(a,h)anthracene in SW-DUP1 (9.5%) 
was below the control limits of 10-133%.  The percent recovery for the alternate surrogate, d10-2-
methylnaphthalene, was acceptable in this sample; however, since the d14-dibenzo(a,h)anthracene 
recovery was less than 10%, the results for all PAHs in SW-DUP1 are qualified as estimated and flagged 
‘J’ or ‘UJ’ based on the low d14-dibenzo(a,h)anthracene recovery. 
 

6. Internal Standards – Acceptable (applicable to PAHs by Method 8270-SIM only) 
 
7. Laboratory Control /Laboratory Control Sample Duplicate (LCS/LCSD) – Acceptable where applicable 

except as noted below: 
 

BTEX by Method 8021-modified – The percent recoveries for benzene in the LCS (123%) and LCSD 
(123%) exceeded the control limits of 73-120% in the LCS/LCSD analyzed on September 6, 2010.  
Benzene was reported as not detected in the samples associated with this LCS/LCSD; therefore, data were 
not qualified for benzene based on these elevated LCS/LCSD results. 

 
NWTPH-Dx – The percent recovery for diesel in the LCS (97.3%) extracted on August 20, 2010 exceeded 
the control limits of 54-96%.  As the percent recovery in the LCSD and the relative percent difference 
(RPD) for the LCS/LSCD were acceptable, data were not qualified based on the elevated LCS result. 
 
The percent recoveries for diesel in the second LCS (97.3%) and LCSD (97.3%) extracted on August 20, 
2010 exceeded the control limits of 54-96%.  The results for diesel-range TPH in SU1-B21-32, SU1-B22-
10, and SU1-B13-10 are qualified as estimated and flagged ‘J’ based on the elevated LCS/LCSD results. 
 
The percent recoveries for diesel in the third LCS (99.3%) and LCSD (96.7%) extracted on August 20, 
2010 exceeded the control limits of 54-96%.  The results for diesel-range TPH in SU1-B26-10, SU1-B26-
25, SU1-B26-20, and SU1-B26-23 are qualified as estimated and flagged ‘J’ based on the elevated 
LCS/LCSD results. 
 

8. Matrix Spike/Matrix Spike Duplicates (MS/MSDs) - Acceptable except as noted below: 
 

BTEX by Method 8021-modified – MS/MSDs were performed on SU1-B25-5, SU1-B22-30, SU3-B10-5, 
A1-B22-1, A1-B17-1, and SU3-SED4-R.  Results were acceptable. 
 
A MS/MSD for BTEX was not performed in association with the surface water samples.  Precision and 
accuracy were assessed using the LCS/LCSD results. 
 
NWTPH-Gx – MS/MSDs were performed on SU1-B25-5, SU1-B22-30, SU3-B10-5, A1-B22-1, A1-B17-
1, and SU3-SED4-R.  Results were acceptable. 
 
A MS/MSD for gasoline-range TPH was not performed in association with the surface water samples.  
Precision and accuracy were assessed using the LCS/LCSD results. 
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NWTPH-Dx – MS/MSDs were performed on SU1-B25-5, SU1-B22-30, SU3-B10-5, A1-B22-1, A1-B17-
1, and SU3-SED4-R.  Results were acceptable.  
 
A MS/MSD was performed on SU1-B25-5.  The percent recovery for diesel in the MS (96.8%) exceeded 
the control limits of 54-96%.  As the percent recovery in the MSD and the RPD for the MS/MSD pair were 
acceptable, data were not qualified based on the elevated MS result. 
 
A MS/MSD for diesel-range TPH and oil-range TPH was not performed in association with the surface 
water samples.  Precision and accuracy were assessed using the LCS/LCSD results. 
 
NWPTH-HCID – A MS/MSD for HCID was not performed in association with this analysis as it is not 
required per the method.  Precision and accuracy were not assessed. 
 
PAHs by Method 8270-SIM – A MS/MSD was performed on A1-B17-1.  Results were acceptable. 
 

9. Field Duplicates (applicable to BTEX, NWTPH-Gx, NWTPH-Ds, and PAHs only) – Acceptable except as 
noted below: 

 
General – Field duplicates were submitted for SU1-B13-10, SU1-B24-5, A1-B25-3, SW-2, and SU3-
SED4-C and identified as SOILDUP5, SOIL-DUP6, SOIL-DUP9, SW-DUP1, and SED-DUP1, 
respectively.  Results were comparable except as noted below. 
 
The RPD for phenanthrene (158%) was more than 50% for the parent sample/field duplicate pair SW-
2/SW-DUP1.  The results for phenanthrene in SW-2 and SW-DUP1 are qualified as estimated and flagged 
‘J’ based on the elevated field duplicate RPD. 
 

10. Reporting Limits – Acceptable except as noted below: 
 

General – The reporting limits for one or more BTEX, gasoline-range TPH, diesel-range TPH, oil-range 
TPH, and/or PAHs in several soil and sediment samples were elevated due to the percent moisture content 
of the samples and/or lower extraction volume used due to high concentrations of target analytes present in 
the samples.  The elevated reporting limits may affect the use of the data for regulatory comparison. 
 
NWTPH-Gx – The laboratory noted that the sample weights for SU1-B21-45 and SU1-21-50 were 
elevated due to an extra sample label affixed to the pre-tared sample vial.  The elevated sample weights 
may result in results that are biased low for these samples.  Gasoline-range TPH and BTEX were not 
detected in these samples and data were not qualified based on the sample weight discrepancies due to the 
additional sample labels. 
 
PAHs by Method 8270-SIM – The results for 2-methylnaphthalene and 1-methylnaphthalene in SU3-
SED1-R2 exceeded the calibration range of the instrument and were flagged ‘E’ by the laboratory and have 
been qualified with the flag ‘DNR’ for Do Not Report.  As the reporting limits for analytes were lower for 
the undiluted analysis, results for compounds that were not flagged ‘E’ by the laboratory in the undiluted 
analysis of this sample are qualified with the flag ‘DNR’ for the diluted analysis. 
 
The results or reporting limits for one or more PAHs in SU1-B15-15 and SU3-SED1-R2 were flagged ‘M’ 
or ‘Y’ by the laboratory to indicate that the result (M flag) or reporting limit (Y flag) was elevated due to 
matrix interferences.  The ‘M’ and ‘Y’ flagged results are considered estimated and are qualified with a ‘J’ 
or ‘UJ,’ respectively. 
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11. Chromatographic Review 
 

NWTPH-HCID – The laboratory identified TPH patterns in samples analyzed by NWTPH-HCID as noted 
below. 
 

Pattern Identification Associated Samples 
GRO SU1-B15-15 
Diesel SU1-B15-15, SU1-B22-10, SU1-B26-10 
Motor Oil SU1-B15-15, SU1-B22-10, SU1-B26-10 

  GRO – Pattern profile does not match laboratory standard chromatogram for gasoline. 
 
NWTPH-Dx – The laboratory identified TPH patterns in samples as noted below. 
 

Pattern Identification Associated Samples 
GRO SU1-B15-15, SOILDUP5, SU1-B26-10, SU1-B26-15, SU1-B26-

20, SW-2, SW-DUP1 
DRO SU1-B23-5, SU1-B21-32, SU1-B26-23, A1-B1-3 
Gasoline A2-B1-1 
Gasoline/GRO SU1-B22-10 
Diesel SU1-B15-15, SOILDUP5, SU1-B22-10, SU1-B13-10, SU1-B26-

10, SU1-B26-15, SU1-B26-20, A1-B1-1, SW-2, SW-DUP1, SU3-
SED1-R2 

Motor Oil SU1-B15-15, SOILDUP5, SU1-B23-5, SU1-B21-32, SU1-B22-10, 
SU1-B13-10, SU1-B26-10, SU1-B26-15, SU1-B26-20, SU1-B26-
23, A1-B1-1, A1-B1-3, A1-B12-1, A1-B24-1, A1-B20-1, A1-B17-
1, SW-2, SW-DUP1, SU3-SED1-R2 

Gasoline/GRO – Pattern profile indicates the presence of gasoline and other unidentifiable hydrocarbons. 
GRO – Pattern profile does not match laboratory standard chromatogram for gasoline. 
DRO - Pattern profile does not match laboratory standard chromatogram for diesel. 
RRO - Pattern profile does not match laboratory standard chromatogram for motor oil. 

 
Overall Assessment of Data 
 

The data reported in these SDGs, as qualified, are considered to be usable for meeting project objectives.  
The completeness for SDGs RJ66, RJ67, RJ69, RK25, RK28, RK67, RK68, RK69, RK70, RK81, RM57, and RN60 
is 100%. 

 
Table 1 - Summary of Qualified Data 

 

Sample ID Lab ID Analyte Result Units Final Result 

SU1-B15-15 RK25A Anthracene 16 M ug/kg 16 J 

  Fluoranthene 12 M ug/kg 12 J 

  Total Benzofluoranthenes 9.7 M ug/kg 9.7 J 

SU1-B21-32 RJ67A Diesel 8.0 mg/kg 8.0 J 

SU1-B22-10 RJ67E Diesel 85 mg/kg 85 J 

SU1-B13-10 RJ67N Diesel 20 mg/kg 20 J 

SU1-B26-10 RJ69B Diesel 100 mg/kg 100 J 

SU1-B26-15 RJ69C Diesel 130 mg/kg 130 J 

SU1-B26-20 RJ69D Diesel 14 mg/kg 14 J 

SU1-B26-23 RJ69E Diesel 6.1 mg/kg 6.1 J 

SW-2 RK69A Phenanthrene 0.014 ug/L 0.014 J 

SW-DUP1 RK69D Naphthalene 0.028 ug/L 0.028 J 
  2-Methylnaphthalene 0.025 ug/L 0.025 J 
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Table 1 - Summary of Qualified Data (continued) 
 

Sample ID Lab ID Analyte Result Units Final Result 

SW-DUP1 RK69D 1-Methylnaphthalene 0.018 ug/L 0.018 J 
(continued)  Acenaphthylene 0.010 U ug/L 0.010 UJ 
    Acenaphthene 0.010 U ug/L 0.010 UJ 
  Fluorene 0.020 ug/L 0.020 J 
  Phenanthrene 0.12 ug/L 0.12 J 
  Anthracene 0.022 ug/L 0.022 J 
  Fluoranthene 0.072 ug/L 0.072 J 
  Pyrene 0.077 ug/L 0.077 J 
  Benzo(a)anthracene 0.030 ug/L 0.030 J 
  Chrysene 0.033 ug/L 0.033 J 
  Benzo(a)pyrene 0.028 ug/L 0.028J 
  Indeno(1,2,3-cd)pyrene 0.010 U ug/L 0.010 UJ 
  Dibenz(a,h)anthracene 0.010 U ug/L 0.010 UJ 
  Benzo(g,h,i)perylene 0.010 U ug/L 0.010 UJ 
  Dibenzofuran 0.011 ug/L 0.011 J 
  Total Benzofluoranthenes 0.042 ug/L 0.042 J 
SU3-SED1-R2 RM57A 2-Methylnaphthalene 1,100 E ug/kg DNR 

  1-Methylnaphthalene 750 E ug/kg DNR 

  Acenaphthylene 15 Y ug/kg 15 UJ 

  Acenaphthene 25 Y ug/kg 25 UJ 

  Fluorene 170 M ug/kg 170 J 

  Benzo(a)pyrene 8.8 Y ug/kg 8.8 UJ 

  Dibenzofuran 45 Y ug/kg 45 UJ 

  Total Benzofluoranthenes 12 Y ug/kg 12 UJ 

 RM57A(RE) Naphthalene 130 ug/kg DNR 

  2-Methylnaphthalene 1,000 ug/kg 1,000 J 

  1-Methylnaphthalene 700 ug/kg 700 J 

  Acenaphthylene 49 U ug/kg DNR 

  Acenaphthene 49 U ug/kg DNR 

  Fluorene 140 M ug/kg DNR 

  Phenanthrene 180 ug/kg DNR 

  Anthracene 49 U ug/kg DNR 

  Fluoranthene 49 U ug/kg DNR 

  Pyrene 49 U ug/kg DNR 

  Benzo(a)anthracene 49 U ug/kg DNR 

  Chrysene 49 U ug/kg DNR 

  Benzo(a)pyrene 49 U ug/kg DNR 

  Indeno(1,2,3-cd)pyrene 49 U ug/kg DNR 

  Dibenz(a,h)anthracene 49 U ug/kg DNR 

  Benzo(g,h,i)perylene 49 U ug/kg DNR 

  Dibenzofuran 49 U ug/kg DNR 

  Total Benzofluoranthenes 49 U ug/kg DNR 

 
 
 







































































































































































































































fl AAnalytical Resources, I ncorporated

-/- 
Analvtical Chemists and Consultants.J

September 6,2010

Karen Mixon
URS Corporation
Century Square
1501 Fourth Avenue Suite 1400
Seattle, WA 98101

RE: Laurel Station
ARI Job: RK28

Dear Karen:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt
documentation, and the final data package for the project referenced above.

Sample receipt information and anallical details are addressed in the Case Narrative.

Copies of the reports and all associated raw data will be kept on file at ARI. If you have any
questions or require additional information, please contact me a! your convenience.

Sincerely,
ANALYTICAL RESOURCES. INC.

Project Manager
-for-

Kelly Bottem
Client Services Manaser
(206) 6ss-62rr
kellyb@afl abs.com

w-arfubs-qgno

461 1 South 1 34th Place. Suite 1 00 . Tukwila WA 981 68 o 206-695-62OO o 206-695-62O1 fax
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JtA Analytical Resources, Incorporated

at Analytical Chemists and Consultants

Temperature of Cooler(s) ("C) (recommended 2.0-6.0'C for chemistry).

CoolerAccepted by:

Complete custody forms and attach all shipping documenb

Cooler Receipt Form

ARrcrient: 
(,.i nS Project

COC No(s): Delivered by:

Assigned ARI Job No: Tracking No:

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Log-ln Phase:

Was a temperature blank included in the cooler?

What kind of packing materialwas used? ... ety*f.o @. Gel Packs e4fis Foam Block

Was sufficient ice used (if appropriate)? ................. (/.............
Were all bottles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received?

Did all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)...

Were all VOC vials free of air bubbles?

Paper

NA NO

NO

NO

NO

NO

NO

NO

NO

NO

YES

Other:_

ffi
@
os

ffi
YES

@
was sampre split byARt , fit$ YEs Date/Time:-

samples Lossed or, l/1/7 l/1/l oate: g

@
NA

Was sufficient amount of sample sent in each bottle? . .. ... . .. .

Date VOC Trip Blank was made at ARl.. . ... ... .. NA

Equipment:_

* Notify Project Manager of discrepancies or concems *

Split by:

Sample lD on Bottle Sample lD on COC Samole ]D on Bottle SamDte tu on uuu

Additional Notes, Discrepancies, & Resolufions.'

Pcilte rocrc\S At- B l- I tr* r ttr \Ll7 no+ o"
At-Bt "4 +rr/!^e \13q \ coc

9et{tt rahits At-gt-r trwt (Qo(

A t-0 r-3 tru"r \tfO 6

Bv: l,/\n tAA
'. 1

Date: 4 kt4l ltl
I f'eaDuHres ll tiRG€Air$ubb{er I

I z.rmm ll >+mm I

i ",'.r 1i o c o 
I

Small ) "sm"

Peabubbles ) *p5"

Large ) "lg"
Headspace ) "hs"

0016F
3t2t10

Cooler Receipt Form Revision 014



Re: RK28 Laurel Station Sample Receipt

Subject: Re: RK28 Laurel Station Sample Receipt
From: Karen_Mixon@URSCorp.com
Date: Thu,,26 Aug 2010 13:59',29 -0400
To: Cheronne Oreiro (cheronneo@arilabs.com>

CC : Kelly Bottem <kellyb@ailabs.com>

Okay, I confirmed information with field team and what you have entered is fine. One adjustment
though. Samples A1-B1-1 and 41-B1-3 require PAH analysis based on our work plan. All other samples
on this SDG require PAHs only if the Dx number exceeds 460 mg/kg.

This e-mail and any attachments contain URS Corporation confidential information that may be proprietary or privileged. lf
you receive this message in error or are not the intended recipient, you should not retain, distribute, disclose or use any of
this information and you should destroy the e-mail and any attachments or copies.

nnv\ \r /frr .t lJc<\ Y"l \-u'
)vY

Gheronne Oreiro <cheronneo@arilabs.com> To Karen Mixon <karen_mixon@urscorp.com>

o8t2sr2o1o 02:or pM cc Kelly Bottem <kellyb@arilabs'com>

Subject RK28 LaurelStation Sample Receipt

Hi Karen,

Sampl-es *A1-B1-1 *and *A1-B1-3 *were not marked on the COCs. The times
were marked wrong on the COC for samples *A1-B2-3 *and *A1-B2-3*. Please
see attached and fet Kel1y or I know if you have any questions.
Thanks,
-Cheronne

Cheronne oreiro
Project Manager
Ana]ytical Resources, Inc.
4611 s. 134th Place, Suite 100
Tukwila, WA 98168-3240
cheronneo@arilabs . com
(206) -695-621,4

This correspondence contains confidentiaf information from
Analytical Resources, Inc. (ARI) The informatj.on contained herein is
intended solely for the use of the individual(s) named above. If you are
not the intended recipient, any copying, distribution, disclosure,
or use of the text and,/or attached document(s) is strictly
^-^LiLt+^iIJ! UttJUr LgU .

Tf rzorr heve rer:eiwerl this corrcsnnndcnce in error- n1e4gg
notify sender immediately. Thank you.

I of2

RK28_sample_receipt.pdf Content-Type: application/octet-stream

8/26/201011:02 AM



ANALYTICAL
PaRESOURGES
INCORPORATED

Sample Receipt:

Analytical Resources, Inc. (ARI) accepted several soil samples and orie trip blank in good condition on
August 25,2010 under ARI Sample Delivery Group (SDG) RK28. The samples were received at a cooler
temperature of 3.8'C.

For further details regarding sample receipt please refer to the enclosed Cooler Receipt Form.

Select samples were analyzed for NWTPH-G plus BTEX and NWTPH-Dx, as requested on the Chain of
Custody. SIM PNA analysis was later added to select samples, according to email correspondence, which has
been included.

PNAs bv 8270D SIM (GCIIVIS):

The samples were extracted on 8/28110 and analyzed on 8/30/10 - within the method recommended holding
time.

Initial calibration(s): All analles of interest were within method acceptance criteria.

Continuing calibration(s): All ana$es of interest were within method acceptance criteria.

Internal standards: Are in control.

Surrogates: Are in control.

Method Blank(s): The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD(s): The LCS and LCSD were in control.

Diesel Ranee Orsanics by NWTPH-D Extended:

The samples were extracted on 8/26/10 and analyzed on 08/27/10 and 09102110 - within the method
recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Surrogates: Are in control.

Method Blank(s): The method blanks were free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD(s): The LCS and LCSD were in control.

MS/MSD/RPD(s): Are in control.



ANALYTICAL
PaRESOURGES
INGORPORATED

Gasoline Ranee Oreanics by NWTPH-Gx plus BTEX bv 80218 Mod:

The samples were analyzed on 8/26110 and 8127 ll0 - within the method recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Surrogates: All surrogate recoveries were within control limits.

Method Blank(s): The method blanks were free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD(s): The LCS and LCSD were in control.

MSMSD/RPD(s): Are in control.



7D lHifi ::l Hl?i[ff;.T".Tl':Jil::*'

Data Reporting Qualifiers
Effective 7n0n009

lnorganic Data

U lndicates that the target analyte was not detected at the reported concentration

* Duplicate RPD is not within established control limits

B Reported value is less than the CRDL but > the Reporting Limit

N Matrix Spike recovery not within established control limits

NA Not Applicable, analyte not spiked

H The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

L Analyte concentration is 35 times the Reporting Limit and the replicate control limit
defaults to t1 RL instead of the normal 20% RPD

Organic Data

U Indicates that the target analyte was not detec,ted at the reported concentration

* Flagged value is notwithin established controllimits

B Analyte detected in an associated Method Blank at a concentration greater than
one-half oJARI's Reporting Limit or 5o/o of the regulatory.limit or 5o/o of the analyte
concentration in the sample.

J Estimated concentration when the value is less than ARI's established reporting
limits

D The spiked compound was not detected due to sample extract dilution

E Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

O Indicates a detected analyte with an initial or continuing calibration that does not
meet established acceptance criteria (<20%RSD, <20%Drift or minimum RRF).

S Indicates an analyte response that has saturated the detector. The calculated
concentration is not valid; a dilution is required to obtain valid quantification of the
analyte

Laboratory Quality Assurance Plan Page 130 of 155 Version 13-000
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NA The flagged analyte was not analyzed for

NR Spiked compound recovery is not reported due to chromatographic interference
NS The flagged analyte was not spiked into the sample

M Estimated v.al-ue for an analyte.detected and confi-rme_d_by an analyst but with lowspectrar match paramerers. rhi; fds i" ,il ;;;; i"; cctr6 #rv:;"
i^r2 The sampre contains pcB congeners that do not match- any standard Arocrorpattern' The PCBs are identifi"d;qqr;niih#"r tne nrocroiri,h"I" pattern mostctosefy matches that of the sampfe. ih';;dffi;i vaue is an estimate.N 

llfi#1inTfl.:l::.tl?fffi:ffifi#;l,"naryte for which there is presurnptive

Y The analyte is-not detected 
"tg-19ou.".the 

reported concentration. The reporting
fiili';iii:T,::i?J|;*f ; flffi*ffi 

#;##; rhe i naglilqu varent to th E

c The anaryte w3s positivery identifi_ed 
9l gnrv on".=oi_tu: 

"llgrg]ographic cotumns.

"T;ffi"nraphic 
interferlnce preventeo i positiu ioentificatiori'ol, tn" second

P The analyte was detected on.?ll,"hromatographic corumns but the quantifiedvalues differ by >40%RPD with nb obvious 
"niErltographic interference

Geotechnical Data

A The total of.all fines fractions. 
. 
Tfris flag is used to. report totar fines when onrvsieve analysis is requesteJ 

"no 
uarancesiol, ffi size with sample weight.

F sampres were frozen prior to particre size determination

sM sample tttli*.was not appropriate for the requested 3Lalysis. This normallyrefers to samples contaminatil_;!n'i; il#uproduct tit-int"rrlres w*h thesieving process and/or moistuie content, por6"itv 
"nd 

saturation calculationsss 
ff#Sl"#1fl#1"ff:}|$"l[:rl,':*rtion or "rines" required to perrorm the pipene

w 
H:'fllr$"t;ilfl|$ in some pipette aliquots was berow the rever required for

Version 1g-OO0
8t17tlg

Laboratory euality Assurance plan
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TPHG SOIL SURROGATE RECOVERY SuMt'lARY

ARI Job: RK28
Matrix: Soif

QC Report No: RK28-URS-Pro j ect : Lauref Station
Event: 337 62344.00005

BFB TFT BBZ TOT OUTClient fD
MB-082610
LUJ-UOZO.I.U
LCSD-082610
5UJ-ud-3
SU3_88 - B

MB-082610
LCS-082610
LCSD-082610
su3-B 9- 5
su3-B 9- 8

su3-81 0- 5
SU3-B1O-5 MS
SU3-B1O-5 MSD
MB-082710
LCS-082710
LCSD-082710
JUJ-IJ.LU-O
AZ-bI- I
A2-87-3
A-L -u.l- - -L

A1-B1-3
A1-B2-1
f{r- It z- J
A1-B3-1
A1 -B3-3
A1-B4-1
A-L-IJ4-J
A1-B5- 1

AI- -IJJ - J
nl hal IAI-DZI- I
A1-B21-3
SOIL-DUP7

(BFB) : Bromofl-uorobenzene
(TFT) : Trifl-uorotofuene

h zene\DUU I

Log Number Range:. L0-21216 Lo

LCS/MB LIMITS QC LIMITS
(70-130) (70-130)
(80-120) ( 66-123)
(80-120) ( 62-130)

L0-21"296

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

1101 111%
109? 108%
t_10u 110%
LI6e. 111%
111? 109?
r04e" 108?
7II9" ]-IIZ
10-/ eo 10 8 %

7r0z 7082
rr2z 109%

99 .3eo 101%
111? 108?
108? 106?

96 .3eo 9'7 .5eo
105% 106%
105? 10s?
LL2Z 110?
10 3 % 1012
108% r0'7e"
r01% 108%
106% 108%
7042 1 08 ?

98.5? r02Z
104% 105%
103% r04z
101? t042
106% 1108
105? 110?
103? 108?

99.r2 r04Z
L04Z 1088

99.Leo 105%

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

FORM II TPHG

p^dd I Tdf HK /x
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BETX SOIL SURROGATE RECOVERY SUMI'IARY

ARI Job: RK28
i-vtatrlx: bor,L

QC Report No: RK28-URS
eroject: Laurel- Station

Event: 33762344.00005

TFT BBZ TOT OUTClient ID
MB-082610
LCS-082610
LCSD-082610
su3 -88 - 5
su3 -B8 - 8
MB-082610
LCS-082610
LCSD-082610
>UJ-IJY-f,
JUJ-IJY-O
su3-B1 0 - 5
su3-B10-5 MS
SU3-B1O-5 MSD
MB-082710
LCS-082710
LCSD-082710
su3-B10-8
A2 -B1- 1

A2-B1-3
A L-IJ L- L

A1-Bl_-3
HL- DZ- L

A1 -B2 -3
Al_ -B3-1
A1-B3-3
A_L-u4-1
41-B4 - 3
A1-B5-1
A1-B5-3

n^l THr- DZ t- L

A1 -B2 1 -3
SOIL-DUP7

fTFT) : Tri flrrorotofuene
f RRZ) : Rrnmnlren.zene

T.no Nttmher R:nce:. 10-2121 6 Lo

LCS/MB LIMITS QC LIMITS
(80-120) (68-1"24)
(7'7-120) (62-134)

t0-2r296

105% 106%
7042 104e"
106? 107%
110 ? 1"01 Z

105% 1 03?
99.82 L04e"
106% 109%
r04z 106?
105% 105?
106% 105%

95 . 1% 96 .62
10 6? 10'7 e"

r04z 106%
92.02 93.0%
I02Z 103%
101% 7022
10 9% rjJ e"

98 . 9U 99 .6e"
I04Z 105%
r02z 7042
103% 10s%

99.4e" r04Z
94.92 99.12
99.22 103?
98.3% r02Z
91 .02 101%
r02z r01z
101? 10 6 ?

98.92 105%
94.4e" 100?
98.82 103%
94.r2 100%

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

FORM II BETX

Page 1 for RK28



filsbfisrb@
TPHG $IATER suRRocATE REcovERY suMt'lARY 

INGORPoRATED

QC Report No: RK28-URS
Project: Lauref Station

Event: 337 62344.00005

ARI Job: RK28
Matrix: Water

Client ID TFT BBZ TOT OUT
TR]P BLANK 109% 105% 0

LCS/}A LIMITS QC LIMITS
(TFT) : Trifl-uorotoluene (80-1-20 ) (80-1.20)
(BBZ) : Bromobenzene (80-120) (80-120)

Log Number Range:. I0-2I29'7 Lo L0-21291

FORM TT TPHG

P)dA I i T KK /X! sYv +



fiisbffsrb@
INCORPORATED

BETX WATER SURROGATE RECOVERY SUMIfARY

ARI Job: RK28
Matrix: Water

A/- Dannr+ \Tn. pK28-URS

Project: Laurel- Station
Event: 337 62344.00005

Client ID TFT BBZ TOT OUT
TRIP BLANK 103% 101% 0

LCS/MB LIMITS QC LIMITS
(TFT) : Trifluorotol-uene (19-720) (80-720)
(BBZ) = Bromobenzene (19-1,20) (80-120)

Loq Number Ranqe z 1-0-21291 to L0-21291

FORM II BETX

pAd6 | f ir HK /x



filsrfi8rr@
INCORPORATEDORGAI{ICS ANAIYSIS DATA SHEET

BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample lD: RK28A
LIMS ID: I0-2I2'7 6
Matrix: Soil-
Data Rel-ease Authorized:
Rennrfod. nR /?n /10vvt Jvt

Date Anal-vzed:. 08/26/ 10 09: O6
i ,-

-LNSETUMENE /ANAJ-VSE : YJ- UJl IV]II

CAS Num.ber Analyte

Sa.nple ID: SU3-88-5
SAI\4PLE

QC Report No: RK28-URS
Project: Laurel- Station

Event: 337 62344.00005
Date SampJ-ed: 08 / 23 / I0

Date Received: 08/25/I0

Purge Vol-ume: 5.0 mL
Sample Amount: 79 mg-dry-wt

Percent Moisture: 12.2%

RL Resu]-t

1I-43-2 Benzene
108-88-3 Toluene
100-41-4 EthyJ-benzene
I7960I-23-I m,p-Xylene
95-41 - 6 o-Xylene

L6
L6
t6
32
lo

< 16 u
< 16 u
< 16 U

<32u
< 16 u

GAS ]D
Gaqnl ina R:ncrc Hrzdror-:rl-rnns 6,3 < 6.3 U ---

BETX Surrogate Recovery

Trif l-uorotof uene
Bromobenzene

110 %

L01 Z

GasoJ-ine Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

II62
111?

BETX val-ues reported in pg/kS (ppb)
Gasofine vafues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoline range from Toluene Lo Naphthalene.

Resul-ts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



AXsSfiSeb@
INCORPORATEDORGA}.TICS AI.IATYSIS DATA SHEET

BETX by Method Sw8021EMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RK28B
LIMS ID: I0-2I2'7'7
Matrix: Soil-
Data Refease Authori-zed:
Renorierl . OA/jO/10

Date Anal-yzed: 08 /26/I0 09:31
.Lnscrumenc /Ana-LVSt i v rDJ / Lvttl

CAS Nunber Anal-yte

SanpJ.e ID: SU3-88-8
SAI.4PLE

QC Report No: RK28-URS
Project: Lauref Station

Event: 337 62344. 00005
Date Sampled: 08/23/I0

Date Received: 08/25/1,0

Purge Vofume: 5.0 mL
Samp.Le Amount: 80 mg-dry-wt

Percent Moisture: 16.4%

RL Result

7L-43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
119607-23-I m,p-Xylene
95-4'7-6 o-Xylene

L6
L6
L6
31
I6

< 16 u
< 16 U

< 16 u
< 31 u
< 16 U

GAS ]D
Gasol i ne R,anoe Hrzdrar-:rlrons 6.2 < 6.2 U ---

BETX Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

1052
103U

Gasoline Surrogate Recovery

Tri fluorotoluene
Bromobenzene

1112
10 9%

BETX values reported 1n Vg/kg (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.
Arrrnf i+-f i l-^f:l noakq in iho caqal ino renoo frnm Tnlrrana f^ ltl:nhl-h:lanavuarlulLourvtl vll LvLar yea^r YqJvrfrlE !arlYs r!vfrr avrusrrs

Results corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



fixsbffie!@
INCORPORATEDORGA}IICS AIIAI,YSTS DATA SHEET

BETX by Method SW8021EMod
TPHG by Method NWTPHG
Page 1 of 1

T,al'r Samnle TD: RK28C
LIMS ID:. 10-2L2'7ou ,r-/Matrix: Soif /f
Data Refease Authovi7sQl.,;VJ
Reported: 08/30/1-O

Date Anafyzedt 08/26/L0 14:28
rnstrument/AnarvsE i y IDJ / Lvlhl

CAS Nunber Analyte

SanpJ-e ID: SU3-89-5
SAD,IPLE

QC Report No: RK28-URS
Pro j ect : LaureJ- Station

Event: 337 62344. 00005
Date Sampled: 08/23/10

Date Received: 08/25/I0

Purge Vol-ume: 5.0 mL
SampJ-e Amount: 79 mg-dry-wt

Percent Moisture: 15. 9%

RL Resu]-t

1L-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
11960I-23-L m,p-XyIene
95-41- 6 o-Xylene

L6
l_o
.l- o

to

< 16 u
< 16 U

< 16 U
<32U
< 16 U

GAS ID
Gasol i ne Renoe Hrrdrnc:rhnns 5.3 < 6.3 U ---

BETX Surrogate Recovery

Trif l-uorotof uene
Bromobenzene

t-05?
1_0s?

Gasol-ine Surrogate Recovery

Trif luorotol-uene
Bromobenzene

110 %

108%

BETX values reported in Vg/kg (ppb)
Gasol-ine values reported in mglkg (ppm)

GAS: Indicates the presence of gasol-ine or weathered gasol-ine.
GRO: Positive result that does not match an ldentifiabl-e gasoline pattern.

A"anf if -f i l- nl- :l noelzq in 1- ha c:qal ino ranco frnm Tnlrrcnc '|- o N:nh1- halcnevudlrL!udLrvlr vll LvLoJ Irsq^o Yqovffrle

Resufts corrected for soi.l- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



Als:ffStb@
INCORPORATEDORGANICS AI{AIYSIS DATA SHEEI

BETX by Method Sw8021Bt"1od
TPHG by Method NWTPHG
Page L of 1

T,:h S:mnl e TD: RK28D
LIMS ID:. I0-2I2'79 ./t.)
Matrix: Soil ,/.1,
h-+- D^1^-^^ 

^,,rhnri zaA, /7' /udLd neledJc AuLrrv!r4su. n ...
Reported:08/30/10 "

Date Anafyzed: 08/26/L0 14:52
Instrument/Analyst : PID3/MH

CAS Nunber Analyte

SampJ-e ID: SU3-89-8
SA}fPLE

A1- Dannrf Nrn. D.K28-URS
Project: Laurel- Station

Event: 337 62344.00005
Date Sampled: 08/23/I0

Date Received: 08 / 25 / 1,0

Drrrno \/n l rrma.
Qrmnlo Amarrn1- '

Percent Moisture:

RL

5.0 mL
Q? mn-Arrr-uri-

72.82

Result
'7 L- 43-2
108-88-3
100-41-4
rtJour-25-)-
95-4'7 -6

Benzene
Toluene
E r- h rr'l l-ran z an a

m, p-Xy]ene
o-Xyfene

Gasol-ine Range Hydrocarbons

BETX Surrogate Recovery

L4
I4
I4
2'7
L4

5.4

< 14 U
<14U
< 14 u
<2'7u
< 14 U

GAS ID
< 5.4 U ---

Trif l-uorotoluene
Bromobenzene

10 6?
105%

Gasoline Sumogate Recovery

Tri f l-uorotol-uene
Bromobenzene

LI2%
109?

BETX values reported in pS/k9 (ppb)
Gasofine vafues reported in mglkg (ppm)

GAS: Indicates the presence of gasol-ine or weathered gaso-Line.
GRO: Positive result that does not match an identifiabfe gasofine pattern.

Quantitation on total- peaks in the gasol-ine range from Tofuene to Naphthalene.

Resufts corrected for soil moisture content per Section 1l-.10.5 of EPA Method 8000C.

FORM I



AXsbf,Srb@
INCORPORATEDORGAI{ICS AI\TAIYSTS DATA SHEET

BETX by Method SW8021Be1od
TPHG by Method NWTPHG
Page 1 of 1

l,:h )ramnle ll)' RKZbI!

LIMS ID z L0-21"280
Matri-x: Soil-
Data Rel-ease Authorized:.
Renortecl.- OR /3O /I0

Date Analyzed: 08/26/ 10 15:17
f nstrument,/AnaIyst : PID3/MH

CAS Nunber Analyte

Sample ID: SU3-810-5
SAI{PLE

Ar- Dannrt- \In. P.K28-URS
Yv !\eI/v!

Project: Laurel Station
Event: 337 62344.00005

Date Sampled: 08/23/I0
Date Received: 08/25/I0

D,rraa \/nl rrma: 5. O

S:mnl e Amorrnt: 85
Percent Moisture: 13.

RL

mL
mn- ri rrr-url-

2%

ResuIt

108-88-3
100-4 1-4
r'7 960r-23-L
95-4'7-6

Benzene
Toluene
E +hrr'l l-'anzana

m n-1.rr'l ana

o-Xylene

Gasol-ine Range Hydrocarbons

BETX Surrogate Recovery

95.12
96 .6e"

Recovery

<15U
<15u
<15U
< 30 u
< 15 u

GAS ]D
5.9 U

paEEern.

ItI:nhf hal ano

EPA Method 8000C.

15
15
15
30
15

5q

Tri f luorotol-uene
Bromobenzene

Gasoline Surrogate

Tri ffuorotoluene
Bromobenzene

99.3%
t_ 01?

BETX values reported in Vq/kg (ppb)
Gasoline values reported in mglkg (ppm)

GAS: Indicates the presence of gasol-ine or weathered gasol-ine.
GRO: Positive resuft that does not match an identifiable qasol-ine

A,,-Fr.lr-+.1 fofel ne;kS in thc n:snl ine r:nrre from Tolrrene lgvudrlLIudLIvll vfl uvuar [/ve^r YeovrrrrE

Resufts corrected for soif moisture content per Section 11.10.5 of

FORM I



ixs5ffsrb@
INGORPORATEDORGA\IICS AI.IAI,YSIS DATA SHEET

BETX by Method SW8021Bt"1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RK28F
LIMS ID: 10-2L281
Matrix: Soif .r77
Data Refease Authorized r tffT
Reportedl.08/30/L0 /

Date Analyzed:. 08/27 /10 O8:55
Instrument/Anal-vst : PID3/MH

CAS Nunber Analyte

Sanp1e ID: SU3-810-8
SAIVTPLE

OC Renorf No: R.K28-URS
Pro;ect: Laurel- Station

Event: 337 62344.00005
Date Sampled: 08/23/I0

Date Received: 08/25/L0

Purge Vol-ume: 5.0 mL
Sample Amount: 86 mg-dry-wt

Percent Moisture: ]-5.2eb

RL Resu1t

'7 L- 43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
\1960I-23-I m,p-Xylene
95-47 -6 o-Xyl-ene

I4
l4
I4
29
L4

< 14 U
< 14 U
<14U
<29u
< 14 U

GAS ID
Gasol-ine Range Hydrocarbons 5.8 < 5.8 U ---

BETX Sumogate Recovery

Tri f f uorotol-uene
Bromobenzene

109%
L07 Z

Gasoline Surrogate Recovery

Trif l-uoroto.Iuene
Bromobenzene

LI2Z
110 %

BETX values reported in pg/kg (ppb)
Gasoline val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline '
GRO: Positive resul-t that does not match an identifiable gasoline pattern.

A,.rnf .i ts-f .i l-nt-rl na:lzq in l- ho a:qnl ine r:noe from Tol r'rene l-^ N:nh'|- hal ene.
vudrlLf, LdLJvll' l uvuqr }JLq^J Yqrvf rtlv

Results corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



AX$fiSeb@
INCORPORATEDORGAI\UCS AI{AIYSIS DATA SHEET

BETX by Method SW8021B["1od
TPHG by Method NWTPHG
Page 1 of 1

T,:l'r S:mnl e TD: RK28G
LIMS ID:. L0-21282
Matrix: Soi-I

r ^-^^ ^..!l.rari zarl .UdLd nCfedDc nuLrrv
Rcnnriod' OR / j0 /10

Date Analyzed: 08/26/L0 16:56
f nstrument/Analyst : PTD3/MH

CAS Num.ber Analyte

Sanple ID: A2-B1-1
SAI.4PLE

QC Report No: RK28-URS
Project: Lauref Station

Event: 337 62344.00005
Date Sampled: 08/23/10

Date Received: 08/25/70

Purge Vofume: 5.0 mL
Sample Amount: 69 mg-dry-wt

Percent Moisture: 9.4e"

RL Result

1L-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
I'7 960L-23-I m, p-XyIene
95-47-6 o-Xy1ene

18
18
18
36
18

< 18 U

35
<18u
< 36 U

28

GAS ID
Gasoline Range Hydrocarbons 7.2 9.9 GAS

BETX Surrogate Recovery

Tri f luorotol-uene
Bromobenzene

98.9?
99 .62

Gasoline Suruogate Recovery

Tri f l-uorotol-uene
Bromobenzene

t_03%
1013

BETX vafues reported in pg/kg (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resuft that does not match an identifiable gasoline pattern.

A,rrnf .if rf .i f^l-^-l na:kq in l-ho c:qol ina r:nrre from TolllFne r^ \t--LrL-1^^^
VUdIIL_LLdLIL)lL Ull -- -rru \jqrvr srrve !!vrr Lv r\alJllLllorvlrY,

Resufts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



fixsffi:eb@
INCORPORATEDORGAI{ICS AI.IAI,YSIS DATA SHEET

BETX by Method SW8021EMod
TPHG by }4ethod I{IW:IPHG
Page 1 of 1

r =r-r a:mnr a rFr. RK28H
LIMS ID: I0-2I283
Matrix: SoiI
Data Rel-ease Authorized:
Renorfecl : OA / 30 /10

Date Anal-yzed: 08/26/ 1O 18:34
Instrument/Analyst : PID3/MH

CAS Nunber Analyte

Sample ID: A2-B1-3
SAI'!PLE

r)1- Panarl- IrTn. P.K28-URS
Project: Laurel- Station

Event: 337 62344. 00005
Date Sampled: 08/23/IO

Date Received: 08/25/IO

Purge Vofume: 5.0 mL
Sample Amount: 78 mg-dry-wt

Percent Moisture: 15. 9%

RL Result

108-88-3
100-4 1-4
I1 960I-23-L
95-41 -6

Benzene
Tofuene
E l- l-rrr'l l-'an zana

m, p-Xylene
o-Xyl-ene

Gasol-ine Range Hydrocarbons

BETX Surrogate Recovery

GasoJ-ine Surogate Recovery

< 16 u
< 16 u
< 16 u
<32u
< l_6 u

GAS ID
< 6.4 u ---

hirrarn

lrl:nhl- ha I anc

EPA Method 8000C

I6
I6
I6
32
L6

o.4

Tr i fluorotofuene
Bromobenzene

l04u
105%

Tri f l-uorotoluene
Bromobenzene

108U
L01 e"

BETX val-ues reported in pq/kg (ppb)
Gasol-ine vafues reported in mglkg (ppm)

GAS: Indicates the presence of gasofine or weathered gasoline.
GRo: Positive resu]t that does not match an identlfiabfe sasoline
n,r-htsi !-F.l r^r-r -^-r-^ i - tshF o:sol i ne renOe f rnm Tnlttcnc tOvudrlLlLdLfull ulI LULdJ PYqND Ill Lrru yarvffrre !qr19s !!vlrl rvfustls

Results corrected for soil- moisture content per Section 1l-.10.5 of

FORM I



tistfi:tb@
INCORPORATEDORGAI\rICS Al{AlYSrS DATA SHEET

BETX by Method SlI8021EMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RK28I
LIMS ID: 10-21,284
Matrix: Soit ,/4'
Data Rel-ease Author ized:7//
Reported:08/30/I0 /t

Date Anafyzed: 08/26/70 18:58
fnstrument/Anal-vst : PID3/MH

CAS Nunber Analyte

SanpJ.e ID: A1-81-1
SAI.{PIE

QC Report No: RK28-URS
Project: Laurel- Station

Event: 337 62344.00005
D:fc S:mnlod' 08/23/L0

Date Received: 08/25/70

Purge Vol-ume: 5.0 mL
Sample Amount: 49 mg-dry-wt

Percent Moisture:. 7'7 .2e"

RL Result

'7 I-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
L796OL-23-L m,p-XyJ.ene
95-41-6 o-Xyfene

26
26
26
51
26

<26U
<26U
<26u

75
<26U

GAS ID
<10uG:sol i ne Renoe Hrrdrnc:rlrons 10rrf v4 vvs!vvrlv

BETX Surrogate Recovery

Trifluorotoluene
Bromobenzene

r022
1042

Gasoline Surrogate Recovery

Tri f l-uorotoluene
Bromobenzene

107%
108?

BETX val-ues reported in pg/kS (ppb)
Gasoline values reported in mglkg (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabfe gasoline pattern.

Arrrnr.i +-f .i f nf r'l narlzc 'i n 1- ha nrqnl i ne r:nnc f rom Tol rrFne '^ rr^*L!L^r ^-^|!|UdlIL-LLdL-l_OlI (Jll LvLor IJEqLo rrr Lrrs 9qovrrlls !qr19s !!vrlr rvruerrL LU !\dyllLlrorslrs.

Results corrected for soil moisture content per Section l-1.10.5 of EPA Method 8000C.

FORM I



fixsbff8rb@
INCORPORATEDORGAI{ICS AI{ALYSIS DATA SHEET

BETX by Method SW8021EMod
TPHG by Method NIITPHG
Page 1 of 1

l.eh.\:mntc tt). RKz6J
LIMS ID: l0-2I285
Matrix: SoiI
Data Rel-ease Authorized:
Rcnnrter] ' OR/jn/10

Date Anal-yzed: 08/26/70 79:23
.Lnstrument/AnarvsE I YrDJ/ Lvtrl

CAS Nunber Analyte

Sanple ID: A1-B1-3
SAIVIPLE

f)f- Panart- \Ta' P.K28-URS
Project: Lauref Station

Event: 337 62344.00005
f)afa Qamnlcrl . n8/23/I0

Date Recei-ved: 08 / 25 / L0
,.6

Prrrrrc Vol rrme: 5.0
S:mnlc Amnrrnt: 43

Percent Moisture: 32.

RL

mL
mn-rlrrr-r^rl-

7Z

Resu].t

1 t- 43-2
108-88-3
100-41-4
L7 960L-23-r
95-41 -6

Benzene
Toluene
trfhrzl l.ron u ana

m, p-XyIene
o-Xyfene

Gasol-ine Range Hydrocarbons

BETX Surrogate Recovery

29
29
29
58

L2

<29u
<29u
<29u
<58U
<29u

GAS ID
<L2u

Trif f uorotol-uene
Bromobenzene

103%
105%

Gasoline Surrogate Recovery

Tri f Iuorotol-uene
Bromobenzene

10 6%

108?

BETX val-ues reported in pg/kg (ppb)
Gasofine val-ues reported in mglkg (ppm)

GAS: lndicates the presence of gasol-ine or weathered gasofine.
GRO: Positive result that does not match an identifiabl-e gasol-ine pattern.

nr1-h+i f -f .i t- ^t- .l na:12< in l- ha a:qnl ino r:nco from Tolrrono l- n Nenhf h:lcncvudrrLruaulull vll LvLal PEoNo Yqrvffrle uv lrqt,rrurr

Results corrected for soil moisture content per Section l-1.10.5 of EPA Method 8000C.

FORM I



i}sbfisrb@
INCORPORATEDORGAI{ICS ANAIYSIS DATA SHEET

BETX by Method SW8021EMod
TPHG by Method NWTPHG
Page 1 of l-

Lab Samp1e fD: RK28K
LIMS ID: t0-2I286
Matrix: Soil-
Data Release Authorized
Rannrfcrl. On /jn /I0

Date Anafyzed: 08/26/L0 19z41
Instrument,/Anal-vst : PID3/MH

CAS Nunber Analyte

i'4

Sanp1e ID: A1-B2-1
SAI'IPLE

QC Report No: RK28-URS
Pro;ect: LaureI Station

Event: 337 62344.00005
Dete Samnlecl: 08/23/I0vs uv vsr!!ts+vs.

Date Received: 08/25/I0

Purge Vol-ume: 5. 0 mL
Sample Amount: 52 mg-drY-wt

Percent Moisture : 1L.9e"

RL Result

'7 l-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
L1960I-23-I m,p-Xylene
95-41-6 o-Xylene

24
24
24
48
24

<24u
<24u
<24U
< 48 U
<24U

GAS ]D
G:soline Renoe F{rrdrnr-:rhons 9.6 < 9.6 U ---

BETX Surrogate RecoverY

Trif Iuorotol-uene
Bromobenzene

99 .42
L0 4Z

Gasoline Surrogate RecoverY

Tri ffuorotofuene
Bromobenzene

r042
108%

BETX vafues reported ln pg/kg (ppb)
Gasol-ine val-ues reported in mglkq (ppm)

GAS: Indicates the presence of gasoline or weathered gasofj-ne.
GRO: Positive result that does not match an identifiable gasoline pattern.

n,r-hfjf-r.i 'l-nt-al ncakq.in fhe crasoline ranno from Tolttene -^ 11-*LrL^r^-^
vuqrrLtLqLrvrf vf r vv ----99 IIUIIL .|usllg LU r\qlJllullAf glls '

Results corrected for soj-l moj-sture content per Section 1l-'10.5 of EPA Method 8000C.

FORM I



txsiff:*@
INGORPORATEDORGANICS AI\TAIYSIS DATA SHEET

BETX by Method SW8O2lBMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RK28L
LIMS ID: I0-2I281
Matrix: Soil fln-!- D^r ^-^^ ^,.*hOfiZed: ,/./'oudLd nered5e nuL
Reported : 08 / 30 / L0

Date Analyzed: 08/26/L0 20212
Instrument,/Analyst : PID3/MH

CAS Nunber Analyte

Sa-np1e ID: A1-B2-3
SAI'4PLE

QC Report No: RK28-URS
Project: Laurel Station

Event: 337 62344.00005
Date Sampled: 08/23/L0

Date Received: 08/25/L0

Purge Vol-ume: 5.0 mL
Sample Amount: 79 mg-dry-wt

Percent Moisture : 13.4e"

RL Resu1t

17-43-2 Benzene
108-88-3 Tofuene
100-41-4 EthyJ-benzene
I1960L-23-I m,p-Xylene
95-47-6 o-Xylene

I6
t_o
I6
32
L6

< 16 U
< 16 u
< 16 U
<32V
< 16 U

GAS ID
Gasol-ine Range Hydrocarbons 6.3 < 6.3 U ---

BETX Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

94 .92
99.r2

Gasoline Surrogate Recovery

Tri f f uorotol-uene
Bromobenzene

98.5%
L02Z

BETX values reported in pg/kg (ppb)
Gasoline vafues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e gasoline pattern.

Arrrnf .i r-ri f nl-:l neakq i n the cl:sol i ne ranop f rnm Tnl rrFnF -^ \r-^L!L-r ^-^vudllLJ-LdL-l-(-)lI Ull -- *..- -*..JY !!Vltt ruruErrs LV !\dlJrlLrralslls.

Results corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



AX$ilSrb@
INCORPORATED

T.:l-r S:mnl e TD: RK28M
LIMS ID 1 70-21,288
Matrix: Soif
Data Refease Authorized:
Ronnrl-cri . I'R / 3O /10

ORGANICS AI.IAIYSIS DATA SHEET
BETX by Method SW8021EMod
TPHG by Method NWTPHG
Paoe 1 0r I

Sa.rnple ID: A1-B3-1
SAI{PLE

OC Renor!- Nn: RK28-URS
Project: LaureI Station

Event: 337 62344.00005
Ft:fa Q:mnlad. n8/23/1,0

Date Received: 08/25/L0

Purge Vo1ume: 5.0 mL
Sample Amount: 81 mg-dry-wt

Percent Moisture: 14.6%

RL Result

K
Date Analyzed: 08/26/I0 20:36
Instrument/Analyst : PID3/MH

CAS Nunber Anal-yte

'7 L- 43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
11960L-23-I m,p-XyIene
95-4'7 -6 o-Xylene

15
15
15
31
15

< 15 u
<15u
<15u
< 31 u
<15u

GAS ID
G:enlinc R:nne Hrzdrnc:rhons 6.L < 6.1 U ---

BETX Sumogate Recovery

Trif f uorotol-uene
Bromobenzene

99.22
103?

Gasoline Surrogate Recovery

Tri f luorotol-uene
Bromobenzene

104%
105U

BETX vafues reported in pS/kg (ppb)
Gasol-ine values reported in mglkg (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.

A,.rnf .i+.r.i f nf :l na:lzq in 1- ha aaqnlinc r:nna frnm TnlttFnF '^ 11^*L!L^1^-^
\IUaIILI LdL.l_()tl (JtI -- LU t\qI/rILlldIYIlv.

Resufts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



fixs5#sr!@
INCORPORATEDORGANICS AI.IAIYSIS DATA SHEET

BETX by Method Sw8021EMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RK28N
LTMS ID: l0-2I289
Matrix: Soil
Data Release Authorized:
Rennrfcd: 08 /i0 /10

Date Anafyzed: 08/26/L0 2I:0I
Instrument/AnaIyst : PID3/MH

CAS Nunber Analyte

Sample ID: A1-83-3
SAMPLE

QC Report No: RK28-URS
Project: Laurel- Station

Event: 337 62344.00005
t-taf e Samnl ecl: OB /23/10

Date Recei-ved: 08/25/10

Drrraa \r^l r1na. 5.
Samnle Amorrnf : 85

Percent Moisture: 15

RL

0mL
mn-Arrz-t^rl-

.I%

Result

'7I-43-2
108-88-3
100-41-4
r't 960L-23-t
95-41-6

Benzene
Toluene
El-hrr'l l-ranzona
m, p-Xylene
o-Xyl-ene

Ca<al i na Ranaa lJrrrlrnn:rhnnq!\grlY v

BETX Sunogate Recovery

15
15
15
30
15

5.9

< 15 u
<15U
<15U
<30u
<15U

GAS ID
< 5.9 U ---

Tri f l-uorotol-uene
Bromobenzene

Gasolj-ne Sunogate

98.3%
L02Z

Recowery

Trif l-uorotoluene
Bromobenzene

103%
I0 4eo

BETX values reported in pS/kS (ppb)
Gasol-ine vaLues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasol-ine.
GRO: Positive result that does not match an identifiable gasoline pattern.

Arr-nf .if .ri fn1- :l noakq in j-ho casnl inc r:nrrc from Tolrrene i-n N:nhth:lene-
\ludtlLrLaLrvft vrf uvuer I/EqIru ev llsfraelr

Resu]ts corrected for soil moisture content per Section l-1.10.5 of EPA Method 8000C.

FORM I



firs5fiSrb@
INCORPORATEDORGAI\rfCS AI.IALYSIS DATA SHEET

BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

T,ah Semnl e TD: RK28O
LIMS ID:. 10-2L290
Matrix: Soll- ,4
Data Refease Authorized.:fi5
Reported:.08/30/IO '

Date Anal-yzedz 08/26/10 2I:25
.LnsErumenE/Ana.l.vsE a y tDJ / LvtH

CAS Nunber Anal-yte

SanpJ.e ID: A1-84-1
SAI{PLE

QC Report No: RK28-URS
Project: Laurel- Station

Event: 337 62344.00005
Date Sampled: 08/23/L0

Date Received: 08 / 25 / 1,0

Prrroe Volrrme: 5.O
Samnle Amorrnf : 75

Percent Moi-sture: 18.

RL

ML
mn-Arrr-wl-

4%

Result
'7 7- 43-2
108-88-3
100- 4r- 4

11 960I-23-7
95-41 -6

Benzene
Tol-uene
E'l. hrrl hanzano

m, p-Xy-Iene
o-Xyl-ene

Gasol-ine Range Hydrocarbons

BEIX Surrogate Recovery

11
r'7
I1
33
I1

6.'7

<17U
<17U
<17u
<33u
<17u

<6.1 U

GAS ]D

Trl f Iuorotol-uene
Bromobenzene

GasoJ.ine Sunogate

9'7 .0e"
101?

Recovery

Tri f l-uorotol-uene
Bromobenzene

101?
r04e"

BETX val-ues reported in pg/kS (ppb)
Gasofine vafues report.ed in mglkg (ppm)

GAS: Indicates the presence of gasol-ine or weathered gasoline.
GRO: Positj-ve result that does not match an identifiabl-e gasoline pattern.

Quant.itation on total- peaks in the gasoline range from Tofuene to Naphthalene.

Resul-ts corrected for soj-I moisture content per Section 11.10.5 of EPA Method 8000C

FORM I



Alsifi8*@
INCORPORATEDORGAI.IICS A\TAIYSIS DATA SHEET

BETX by Method SW8021BMod
TPHG by Method NwTPHc
P:no 1 af 1

T,nh S:mnl e T D' RK2 8 P
LIMS ID I I0-2I29I
Matrix: Soil-
Data Release Authorized:
Rcnnrfpd. nR / ?n /10

Date Anal-yzed. 08/26/I0 2I:50
rnstrument/AnaIVSE : t/luJlIVIH

CAS Nunber Anal-yte

Samp1e ID: A1-84-3
SAI.{PLE

OC Renorf Nn: RK28-URS
Project: Laurel- Station

Event: 337 62344. 00005
Date Sampled: 08/23/IO

Date Received: 08/25/IO

Purge Vol-ume: 5.0 mL
Sample Amount: 94 mg-dry-wt

Percent Moisture: 13.0?

RL Resu1t

1 7-43-2
108-88-3
100-41-4
L1 960r-23-7
95-4'7 -6

Benzene
Tofuene
E'1- hrrl hon zona

m, p-XyJ-ene
o-Xylene

Gasol-ine Range Hydrocarbons

BETX Surrogtate Recovery

13
13
13
21
13

5.3

<13
< 13
< 13
< 2'7
< 13

< 5.3

U

U

U

U

U

GAS IDu ---

Tri fluorot ofuene
Bromobenzene

1022
r01 e"

Gasoline Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

106%
110 %

BETX val-ues reported in Vg/kS (ppb)
Gasol-ine values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positj-ve resul-t that does not match an identifiabl-e gasoli-ne pattern.

Quantitation on totaf peaks in the gasoline range from Tol-uene to Naphthalene.

Resufts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



Alsbffsrb@
INCORPORATEDORGAI{ICS AI\TALYSIS DATA SHEET

BETX by Method SW8021BS.1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample fD: RK28Q
LIMS ID: L0-2L292
Matrix: Soil- ,".il
n-ts- D^1^-^^ 

^,.rh^ri 7a.] . /,/1udLd nuJ edSe HULlrvLLLVV. u/
Reporred : 08 / 30 / 10

Date Analyzed: 08/26/I0 23:28
f nstrument/AnaJ-yst : PID3/MH

CAS Nunber Anal-yte

Sanp1e ID: A1-85-1
SAMPLE

QC Report No: RK28-URS
Project: Laurel- Station

Event: 337 62344.00005
Date Sampled: 08/23/10

Date Received: 08/25/t0

Purge Volume: 5.0 mL
Samp1e Amount: 48 mg-dry-wt

Percent Moisture t 20.32

RL Result
'77-43-2 Benzene
108-88-3 Tofuene
100-4 1-4 Ethylbenzene
I'7 960I-23-I m, p-Xylene
95-41-6 o-Xylene

26
26
zo
52
26

<26u
<26u
<26u
<52u
<26u

GAS ID
<10UGaso.l-ine Range Hydrocarbons 10

BETX Surrogate Recovery

Tri ffuorot o luene
Bromobenzene

101?
10 6%

GasoJ.ine Surrogate Recovery

Tri- f l-uorotoluene
Bromobenzene

105?
110?

BETX val-ues report.ed in Vg/kg (ppb)
Gasol-ine values reported in mq/kg (ppm)

GAS: Indicates the presence of gasofine or weathered gasollne.
GRO: Positive result that does not match an identifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

Resul-ts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



Alsbf,Srb@
INCORPORATEDORGATiIICS AI\TAIYSIS DATA SHEET

BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RK28R
LIMS ID t 70-21293 a
Matrix: Soif 4
Data Re-Iease Authorized :../'d
Reported : 08 / 30 / I0

Date Anal-yzed: 08 /26/L0 23:52
Instrument/Anaf yst : PID3/MH

CAS Nunber Analyte

Sample ID: A1-B5-3
SAI.4PLE

QC Report No: RK28-URS
Project: Lauref Station

Event : 331 62344.00005
Date Sampled: 08/23/L0

Date Received: 08/25/L0

Purge Volume: 5.0 mL
Sample Amount: 64 mg-dry-wt

Percent Moisture: 23.8e"

RL Resu]-t

1L-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
I1960I-23-l m,p-Xylene
95-4'7-6 o-Xylene

20
20
20
39
20

<20u
<20u
<20u
<39u
<20u

GAS ID
Gasoline Range Hydrocarbons 1.8 < 7.8 U

BETX Surrogate Recovery

Trif f uorotol-uene
Bromobenzene

98.9U
105?

Gasoline Sunogate Recovery

Tri ffuorotoluene
Bromobenzene

103%
108%

BETX val-ues reported in pS/kg (ppb)
Gasol-ine values reported in mglkg (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive resu.It that does not match an identifiabfe gasol-ine pattern.

Quantitation on totaf peaks in the gasoline range from Tofuene to Naphthalene.

Results corrected for soil- moisture content per Section l-1.10.5 of EPA Method 8OOOC.

FORM I



*xstff8rr@
INCORPORATEDORGAI{ICS AIVAIYSTS DATA SHEET

BETX by Method Sw8021BMod
TPHG by Method NWTPHG
Pase 1 of 1

Lab Sample ID: RK28S
LIMS ID: I0-2I294
Matrix: Soil
Data Rel-ease Authorized:
Rcnnr1-pd. nR / ?n /10

f):f a Analrrzad. nA/21 /1n On.1-1: ,-J-nstrumenE/AnaJ_vsE i y tD5 / Lvtn

CAS Nunber Analyte

Sanp1e ID: A1-821-1
SAl.{PLE

r)l- Ponart \Tn. PK28-URS
Yv r\vrv!

Project: Laurel Station
Event: 337 62344.00005

Date Sampled: 08/23/I0
Date Received: 08/25/I0

Purge Volume: 5. O mL
Sample Amount: 79 mg-dry-wt

Percent Moisture: 15.6%

RL Result

1L-43-2 Benzene
108-88-3 Tofuene
100-4 1-4 Ethylbenzene
I'7 9607-23-7 m, p-Xyl-ene
95-47-6 o-Xylene

I6
I6
IO
32
I6

< 16 u
< 16 U
< 16 u
<32u
< 16 u

GAS ID
Gesoljne R:noe lrv^r^^:rvrnnc 6.4 < 6.4 U ---!tglrY v

BETX Surrogate Recovery

Tri- ffuorot ofuene
Bromobenzene

94.4e"
100%

Gasoline Surrogate Recovery

Tri f l-uorotol-uene
Bromobenzene

99 . te"
104%

BETX values reported in pg/kg (ppb)
Gasoline values reported in mq/kq (ppm)

GAS: Indicates the presence of gasofine or weathered gasol-ine.
GRO: Positive resuft that does not match an identifiabl-e gasofine pattern.

Quantitation on total peaks in the gasol-ine range from Tofuene to Naphthalene.

Results corrected for soif moisture content per Section l-l-.10.5 of EPA Method 8000C.

FORM I



txstffsrb@
INCORPORATEDORGAI{ICS AI\TAIYSIS DATA SHEET

BETX by Method Sw8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RK28T
LIMS ID: I0-2I295
Matrix: Soil-
Data Rel-ease Authorized:
DannrfaA. nal"all10vvt Jvl

Date Anal-yzedi 08 / 21 / I0 00 : 47
Instrument,/Analyst : PID3/MH

CAS Nurnber Analyte

Sanp1e ID: A1-B21-3
SAI'IPLE

At'- Pannrr- \ln. DK28-URS
Project: Lauref Station

Event: 337 62344.00005
Date Sampled: 08/23/I0

Date Received: 08/25/I0

Purge Vol-ume: 5. 0 mL
Sample Amount: 81 mg-dry-wt

Percent Moisture z 11 .1,%

RL Result

'7 L- 43-2 Benzene
108-88-3 To.Luene
100-4 1-4 Ethylbenzene
719607-23-f m,p-Xyfene
95-4'7-6 o-Xyl-ene

I6
16
16
31
16

< l_6 u
< 16 u
< 16 u
<31 u
< 16 u

GAS ]D
Gasol-ine Range Hydrocarbons 6.2 < 6.2 U ---

BEIX Surrogate Recovery

Tri f l-uorotoluene
Bromobenzene

98.8%
103?

Gasoline Surrogate Recowery

Tri fLuorotoluene
Bromobenzene

L0 4Z
108%

BETX values reported in pg/kq (ppb)
Gasol-ine vafues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasolj-ne.
GRO: Positive resul-t that does not match an identifiab-Ie gasoline pattern.

Quantitation on totaf peaks in the gasoline range from Toluene to Naphthalene.

Resufts corrected for soif moi-sture content per Section 11.10.5 of EPA Method 8000C.

FORM I



Als5ff:tb@
INCORPORATEDORGAI{ICS AI{AIYSIS DATA SHEET

BETX by Method SW8021BD1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample fD: RK28U
LIMS ID:. 10-21296
Matrlx: Soil-
Data Refease Authorized:
Rcnnrfod. nR / ?n /10

Date Analyzed: 08/21 /10 01:06
Instrument /Anal-vst : PID3/MH

CAS Nunber Analyte

Sample ID: SOIL-DUP7
SAI"IPLE

At'- Pannrl- \]n. PK28-URS
Project: Laurel- Station

Event: 337 62344.00005
Date Sampled: 08/23/I0

Date Received: 08/25/I0

Purge Vol-ume: 5. 0 mL
Sample Amount: 86 mg-dry-wt

Percent Moisture t 14.02

RL Resu]-t

11-43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
I'7 960I-23-I m, p-Xylene
95-41-6 o-Xylene

I4
I4
74
29
I4

< 14 u
< 14 u
<14U
<29u
<L4U

GAS ]D
Gasol ine Ranr-re Hrrclror-arkrons 5.8 < 5.8 U ---

BETX Surrogate Recovery

Tri fluorotoluene
Bromobenzene

94.r2
100?

Gasoline Surrogate Recovery

Tri- fluorotofuene
Bromobenzene

99.L2
105%

BETX vafues reported in pg/kg (ppb)
Gasoline vafues reported in mglkg (ppm)

GAS: Indicates the presence of gasofine or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabfe gasoline pattern.

Quantitation on totaf peaks in the gasoline range from Tofuene to Naphthalene.

Results corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



*rs5fi8rr@
INCORPORATEDORGANICS A}IAIYSIS DATA SHEET

BETX by Method SW8021E['1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RK28V
LIMS ID: I0-2I291
Matrix: Water fl/t//
Data Release Authorized: /ft
Renorf ecj : OR /3O /I0

Date Anal-yzed: 08 / 26 / I0 08 : 42
Instrument/Analvst : PID3/MH

CAS Nu.nber Analyte

SanpJ-e ID: TRIP BLANK
SAIVIPLE

OC Renort No: RK28-URS
Project: Laure] Station

Evenr: 337 62344.00005
Date Sampled: 08/23/I0

Date Received: 08/25/I0

Purge Vol-ume: 5.0 mL
Dil-ution Factor: 1.00

RL Result

1l-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
11 9601--23-I m, p-Xylene
95-4'7 -6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 u

GAS ]D
Gasol ine Ranoe Hrrdrnnerl-:nnq 0.10 < 0. l-0 U ---

BETX Surrogate Recovery

Tri f J-uorotof uene
Bromobenzene

103%
101%

Gasoline Surrogate Recovery

Trif f uorotol-uene
Bromobenzene

10 9?
105%

BETX val-ues reported j-n pgll. (ppb)
Gasofine val-ues reported in mg/L (ppm)

GAS: Indicates the presence of gasoline or weathered gasol-ine.
GRO: Positive result that does not match an identifiable gasoline pattern.

Arr=nf ir=ti^h nh i- al- :l na:kq in l-ha nrqal ino rrnno frnm Tnlltono f ^ \Trnl-rfl-rrlanavudIlLaLdLJVlMI LVUar [/s@^o rrf Lrru \jqrvrrrrv !qrrYE uV r\APrlLrrqfsfls.

FORM I



ANALYTICALI'A-
RESOURCES \7

ORGANICS AI{AIYSIS DATA SHEET ;NCORpORATED
TPHG by Method NWTPHG SanpJ-e ID: SU3-810-5
Page 1 of 1 TIATRIX SPIKE

Lab Samp1e fD: RK28E QC Report No: RK28-URS
LIMS ID: I0-2I280 Proiect: Laurel- Station
Matrix: Soit ,h nvent: 33762344.00005
Data Rel-ease Autho rized. frl Date Sampled: OB / 23 / IO
Reported:08/30/10 Date Received: 08/25/70

Date Anal-yzed MS:. 08/26/10 15242 Purge Vol-ume: 5.0 mL
MSD: 08/26/L0 16:06

fnstrument/Analyst MS: PID3/MH SampJ-e Amount MS: 84.8 mg-dry-wt
MSD: PID3/MH MSD: 84.8 mo-drv-wt

Spike MS Spike MSD
Analyte Samp]-e MS Added-MS Recovery MSD Added-MSD Recovery RPD

Gasol-ine Range Hydrocarbons < 5.89 U 62.5 59.0 106? 62.5 59.0 L06Z 0.0?

Reported in mglkg (ppm)

RPD cal-culated using sample concentrations per SW846.

TPHG Surrogate Recovery

Trif l-uoroto.Iuene
Bromobenzene

MS MSD
rrr% 108%
108% 1062

FORM III



fiis5fisrb@
INCORPORATEDORGATICS A}TALYSTS DATA SHEET

BETX by Method SW8021BMod
Page 1 of 1

Lab Sample ID: RK28E
LIMS ID: I0-2I280
Matrix: Soil- /,t/
Data Release Authorized fr

<,' /f ut\vyv! uvs.

Date Anal-yzed MS:. 08/26/I0 75242
MSD: 08/26/I0 16: O6

fnstrument/Ana]yst MS: PID3/MH
MSD: PID3/MH

Analyte

SampJ-e ID: SU3-810-5
I'IATRIX SPIKE

QC Report No: RK28-URS
Project: Lauref Station

Event: 337 62344.00005
Date Sampled: 08/23/I0

Date Received: 08/25/I0

Prrr.re \/olrrme: 5.0 mL

Q:mnlo Amarrnt- MQ. AA a ma-Arrr-wrv:ru rL,y ulJ vv-
MSD: 84.8 mg-dry-wt

Spike MS Spike MSD
Sannple MS Added-MS Recovery MSD Added-MSD Recovery RPD

Benzene
Toluene
E'f l-\\r'l 1.\an?an6

m n-Yrr'l ana

n -Y rr'l on o

Reported in pglkg (ppb)

RPD cal-cul-ated using sampfe concentrations per SW846.

BETX Surrogate Recovery

< L4.1 u 137 124 1109 l-35 L24 109? 1.5%
<14.1 u 1900 t_690 tI2Z 1890 1690 L72Z 0.s%
< I4.'7 u 590 542 1099 51 9 542 L01 Z I.9Z
<29.5u 2tL0 1990 106% 201 0 1990 104e" L.gZ
< 14.'7 u 916 825 ITLZ 892 825 1089 2.12

Trif f uorotol-uene
Bromobenzene

MS MSD
106? I04z
L01Z 106?

FORM III



ORGAIiIICS A}IAI,YSIS DATA SHEET
TPHG by Method NWTPHG
Page 1 of 1

T.el': S:mnl c TD: T CS-082610
LIMS ID: 10-2L216
Matrix: Soil-
Data Rel-ease Authorized:
Renorfecl:- OR / j0 /10

Date Anal-yzed LCS:. 08/26/IO 01 :02
LCSD: 08/26/10 07:27

f nstrument,/Analyst LCS: PID3/MH
LCSD: PID3/MH

Analyte

fr

-ANALYTICAL fF,^
RESOURCES \z
INCORPORATED

Sample ID: LCS-082610
I,AB CONTROL SAI'IPLE

A/- Panart- \Ta. RK28-URS
Project: Lauref Station

Event: 337 62344.00005
D:te Samnlerl: NA

Date Received: NA

Purge Vo-Iume: 5.0 mL

SampJ-e Amount LCS: 100 mg-dry-wt
LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD
LCS Added-LCS Recoverlz LCSD Added-LCSD Recovery RPD

Gasoline Ranqe Hydrocarbons 50. 7 50. 0 101? 53. 0 50. 0 1062 4 .4Z

Reported in mglkg (ppm)

RPD calculated using sample concentratj-ons per SW846.

TPHG Surrogate Recovery

Trif l-uorotof uene
Bromobenzene

LCS LCSD
109? 1103
108% 110?

FORM III



ORGANTCS A}TAI,YSIS DATA SHEET
BETX by Method SW8O2lBMod
Page 1 of 1

Lab Sample ID: LCS-082610
LIMS ID: 10-2L216
Matrix: SoiI ,/'Z
Data Release Authorized.r,lK
Reported : 08 / 30 / IO //

Date Analyzed LCS: 08/26/10 0'7:02
LCSD: 08/26/I0 01 :2'7

lnstrumenE/AnaJ-vsE ],ub : P rDJ / Lvltt

LCSD: PID3/MH

Analyte

aANALYTTCAL(]tnt
RESOURCES\7
INCORPORATED

Sanp1e fD: LCS-082510
I,AB CONTROL SAI"IPLE

QC Report No: RK28-URS
Project: Laurel- Station

Event : 331 62344.00005
Date Sampled: NA

Date Recei-ved: NA

Purge Volume: 5.0 mL

crm^r 6 ^m^,,nf Lcs. 100 mg-dry-wt
LCSD: 1OO mq-drv-wt

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Benzene
Tol-uene
Ethyi-benzene
m n-Yrrl ana

o-Xylene

RPD calculated using sampfe concentrations per SW846.

BETX Surrogate Recovery

110 105 105% 110 105 105% 0. 0%

1s30 1440 106% 1570 1440 109U 2 .62
412 460 1038 482 460 105% 2.LZ

1680 1690 99 .4% 1730 7690 L022 2.9e"
726 700 1044 '7 44 700 106% 2.4e"

Reported in p,g/kg (ppb)

Tri ffuorotoluene
Bromobenzene

LCS LCSD
I04Z 106%
104e" 107?

FORM III



ANALYTICAL iAREd6ili#;v
ORGAI\rICS ANAIYSIS DATA SHEET TNCORpORATED
TPHG by Method NWTPHG SanpJ.e ID: LCS-082610
Paqe 1 of 1 LAB CONTROL SAMPLE

Lab Sample ID: LCS-08261-0 QC Report No: RK28-URS
LfMS fD: 70-21218 Proiect: LaureL Station
Matrix: Solt I Sient : 331 62344.00005
Data Rel-ease Authorized., ,rtt/ Date SampJ-ed: NA
Reported: 08/30/10 Date Received: NA

Date Anal-yzed LCS:. 08/26/70 I3z1-2 Purqe Volume: 5.0 mL
LCSD: 08/26/),0 13:36

fnstrument/Analyst LCS: PID3/MH Sample Amount LCS: 100 mg-dry-wt
LCSD: PID3/MH LCSD: 100 mq-drv-wt

Spike LCS Spike LCSD
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Gasoline Range Hydrocarbons 51. 6 50. 0 103% 48 . 0 50. 0 96.02 1 .22

Reported in mglkg (ppm)

RPD cal-cul-ated using sample concentrations per SW846.

TPHG Surrogate Recovery

Tri ffuorotoluene
Bromobenzene

LCS LCSD
111U t0'7 Z

111% 10 8 %

FORM TII



ORGANICS AI\TALYSIS DATA SHEET
BETX by Method SW8021Bb'1od
Page 1 of 1

Lab Sample ID: LCS-082610
LIMS ID: I0-2I218
Matrix: Soil .4r?
Data Release Autho rized:/P
Renorfed:. OR / ?O /10

Date Anal-vzed LCS: 08/26/I0 L3:12
LCSD 08/26/IO 13:36

Instrument/Analyst LCS: PID3/MH
LCSD: PID3/MH

Analyte

SanpJ-e ID: LCS-O82610
I,AB CONTROL

QC Report No: RK28-URS
Pro j ect : Laure-I Station

Event: 337 62344.00005
Dafe Samnlcd: NA

Date Recelved: NA

Prrrcc \/n1rrrr1g: 5,0 mL

Q:mn l a Annrrnl- T.f-Q . 'l OO mn-rirrr-ur1-

LCSD: 100 mg-dry-wt

Alstfi:*@
INCORPORATED

SAI"IPLE

Spike LCS
Added-LCS Recovery

Spike LCSD
LCSD Added-LCSD Recovery RPD

Benzene
Toluene
EthyJ-benzene
m n-Vrr] anarrLr y .rf r!rre

o-XyIene

111

.LCI-LU

49"7

t1 40
766

P onarf ad :^ ,.-/1.^ /^^l^\rrr Fy / ^9 \.11v! /

105
r440

460
1690

700

109%
LI2%
l0B?
103%
109%

110
1540

4'7 B

l7 00
134

105
7440

460
16 90

700

105I
701 Z

L04Z
101%
105%

3 .6e"
4 .42
3. 9?
2 .32
4.32

RPD cafculated using sampl-e concentratj-ons per SW846.

BETX Surrogate Recovery

Tri f l-uorotol-uene
Bromobenzene

LCS LCSD
106? 104?
109% 106%

FORM III



ANAt\t-rlrr^, Z\r|.r I reAL [t/El
RESOURCES \!Z

ORGAI.IICS AI.IAIYSIS DATA SHEET TNOORPORATED
TPHG by Method NWTPHG SampJ-e ID: LCS-082710
Page 1 of 1 LAB CONTROL SAI{PLE

Lab Sample ID: LCS-082710 QC Report No: RK28-URS
LIMS ID: L0-2I28I Project: Lauref Station
Matrix: Soil Z7 Event: 337 62344.00005
Data Rel-ease Authorized,.,V1) Date Sampled: NA
Reported: 08/30/10 " Date Received: NA

Date Analyzed LCS:. 08/27/I0 06:32 Purge Vofume: 5.0 mL
LCSD: 08/21/I0 06256

rncr-rrrmanf/an=lrrsl lQ$: PID3/MH Sample Amount LCS: 100 mg-dry-wt
LCSD: PID3/MH LCSD: 100 mq-drv-wt

Spike LCS Spike LCSD
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Gasol-ine Range Hydrocarbons 61.0 50.0 7222 51.3 50.0 103? 77 .32

Reported in mglkg (ppm)

RPD cal-cul-ated using sampfe concentrations per SW846.

TPHG Surrogate Recovery

Tri ffuorot ofuene
Bromobenzene

LCS LCSD
105% 105%
106? 105%

FORM III



ORGAI{ICS AI{ATYSIS DATA SHEET
BETX by Method SW8021Bt'1od
Page 1 of 1

Lab Samp1e ID: LCS-0827l-0
LIMS ID: I0-2I28I
Matrix: Soil- /21''fr/
Data Rel-ease Autho rized:, /[/
Renorfed: 0R /j0 /10

Date Anafyzed LCS:. 08/27 /10 06:32
LCSD: 08/21/L0 06z56

Instrument/Analyst LCS: PID3/MH
LCSD: PID3/MH

Analyte

aANALYTICAL (Ltr-r
RESOURCES\7
INCORPORATED

Samp1e ID: LCS-082710
I,AB CONTROL SA}4PLE

QC Report No: RK28-URS
Project: Laurel- Station

Event: 337 62344.00005
l-tato S:mn l ed. NA

Date Received: NA

Prrrcra \/olrrme: 5,0 mL

Qrmnla Amnrrnl- T.frQ. 1OO mn-nrrr-urt

LCSD: 1-00 mg-dry-wt

Spike LCS Spike LCSD
LCS Added-LCS Recoverft LCSD Added-LCSD Recovery RPD

Benzene
Toluene
I'1- h\rl l-r6nron6

m n-Yrr'l ona

n-Yrrl on a

108 105 103% 108 10s 103? 0. 0%

1510 1440 1058 1510 1440 105% 0.0%
462 460 100% 466 460 1013 0.9?

1670 1690 9B.B% 1650 7690 97.62 L.2e"
1I4 700 I02Z '7L2 700 t02Z 0.3?

Reported in pglkg (ppb)

RPD cal-cul-ated using sample concentrations per SW846.

BETX Surrogate Recovery

Tri fluorot oluene
Bromobenzene

LCS LCSD
I02Z 101?
103% r02z

FORM TTI



fii3iffs*@
INCORPORATED

CLEAI\TED TPHD SI,RROGATE RECOVERY SUMMARY

Matri-x: Soil

( oTER) n-Tornl-ranrzl

C1ient fD

OC Rennrt. Nn. RK28-URS
Pro j ect : I'aure1 Station

\31 62344 .00005

OTER TOT OUT

5UJ-TJU-5
su3 -B8 - 8
bUJ-IJY-f,
su3-B9- I
MB-082610
LCS-082610
JUJ-lj.LU-f,
SU3-B1O-5 MS
SU3-B1O-5 MSD
su3-B1 0 - 8
A2-81-L
A2-B1-3
n I nl IAa-54 - a
A.L-IJ.L-J
AI_82_I
Ar- 17Z- 5
A1-IJJ--L
A1-B3-3
A1-B4-1
A1-B4 - 3
A1-B5-1
AI-IJ3- J
}\I-EZI-I
AI- bZ I- J

Log

'1 8.6e. 0
87.8? 0'72.62 0
'7 8 .2e" 0
81 .92 0
92 .9e. 0
81.6? 0
82.02 0
81.8% 0
19.8e" 0
65.0% 0
69.t2 0
69 .5e" 0
64 .9e. 0
66 .7e. 0
81.1% 0
84.12 0
84.92 0
19 .12 0
83.7% 0
75.0? 0
83.8% 0
8'7 .22 0
87.22 0

LCS/MB LTMTTS

( 63-11s )

QC LIMITS

( 49-r20)

Prep Method: SW3546
Number Range: I0-2I2'76 Lo 10-2L295

Pr co 'l for RK28
FORM-II TPHD



ils:ff:tb@
INCORPORATEDORGANTCS A}TAIYSIS DATA SHEET

TOTAT DIESEL RANGE HYDROCARBONS
NWTPHD by GClFID-Sil-ica and Acid Cl-eaned QC
Eaoe L ol z
Matri-x: Soil-

Data Re]ease Authorized ,,K'
Ronnrt- ad. ng /n"/I0 t'/''

ARI ID SanpJ-e ID
Extraction Analysis EF\/

Date Date DL

Report No: RK28-URS
Project: Laurel- Station

33'7 6234 4 .00005

Range RL Resu]-t

RK28A SU3-88-5
]-0_21276 HC ID:

RK28B SU3-B8-8
I0-2121'7 HC ID: ---

RK28C SU3-B9-5
10-21,218 HC ID: ---

RK28D SU3-B9-8
70-21279 HC ID:

MB-082610 Method Blank
10-21280 HC ID: ---

RK28E SU3-B1O-5
IO_2T280 HC ID:

RK28F SU3-B1O-8
r0-2I28l_ HC rD:

RK28G A2-B1-1
L0-2!282 HC ID: ---

RK28H A2-B1-3
10-2L283 HC ID: ---

RK28]
LO-21284

RK28J
70-21285

^^-1.|(.r\Z d r\ A.)-- bZ -
10_21286 HC ]D:

-|(r\Z U L t{I- bZ- J
IO-2I28'7 HC ID: ---

08/26/L0

08/26/r0

08/26/r0

08/26/r0

08/26/r0

08/26/t0

08/26/10

08/26/r0

A1-B1-1 08/26/L0 09/02/L0
HC ID: DIESEL/MOTOR OIL FID3B

A1-B1-3 08 /26/70 09/02/!0
HC ID: DRO/MOTOR OIL FID3B

08/26/70 09/02/L0
FID38

09/02/70
I .L UJI'

09/02/1,0
F]D3B

09/02/10
FID3B

09/02/L0
I I- UJIJ

09/02/L0
.E .L UJIl

o9/02/t0
I .L UJTJ

09/02/L0
F]D3B

09/02/r0
F]D3B

T. UU U]-ESE.I
1.0 Motor Oil-

n- Te rnh cn 17]

1.00 Diese1
1.0 Motor Oil-

a-Tcrnhcn rzf

.1 . UU U]-ESE.L
1.0 Motor Oil

n-Tcrnhonrr]

1.00 Diesef
1.0 Motor Oil-

n-Ternh on rr]

1.00 Diesef
1.0 Motor Oil-

n-Tcrnhon ru l

1.00 Diesef
1.0 Motor Oil-

n-Tc rnh on rrf

I. UU DIESCI
1.0 Motor Oil

n-Te rnh en rr]

.1 . UU UIESEJ-
1.0 Motor Oil-

n-Tc rnh cn rz]

1.00 Diesel-
1.0 Motor Oil

n-Tcrnhcnrz]

1.00 Diese1
l-.0 Motor Oi].

o-Te rnh cn rz]

1.00 Diese1
5.0 Motor OiI

o- Te rnh cn r7]

1.00 Diesef
1.0 Motor Oif

o -Te rnh en r7]

.1 . UU U]-CSE.L
1.0 Motor Oil

o-Ternh en r7f

5.5 < 5.5 u
11 < 11 u

'1 8.6e"

5.9 < 5.9 u
12 <12U

87.8%

5.8 < 5.8 U
12 <72U

12.62

5.6 < 5.6 U
11 < 11 U

18 .22

5.0 < 5.0 u
10 <10U

81.92

5.'7 < 5.7 u
11 < 11 u

81.6%

5.9 < 5.9 U
L2 <12U

7 9 .8e"

5.4 < 5.4 U

11 < 11 u
6s.0u

5.9 < 5.9 U
t2 <12u

69 . reo

6.0 L2
L2 L5

69 .52

36 48
72 110

64 . ge.

5.1 < 5.7 U

11 < 11 U

66 . Le"

5.1 < 5.7 u
11 <11U

81.1%

08/26/r0

08/26/r0

09/02/1_0
.E -L UJIJ

09/02/L0
FID3B

FORM I



ORGAI{ICS A}TAI,YSIS DATA SHEET
TOTAT, DTESEL RANGE HYDROCARBONS
I\W.L HHU DV UU/ t J.U-bt_J_l_Ca ano AC1O Ureaneq
Page 2 of 2
Matri-x: Soil-

Data Release Authori-zed:
Rcnnrfcd' nq /01/L0

ANALYTICAL fiA
REsouidsV
INCORPORATED

A1- Dannrt- Nrn . pK2 8-URSYv !\vyv!

Project: Laurel- Station
331 62344 .00005

ARI ID Sample ID
Extraction

Date
Analysis EE\/

Date DL Range RL ResuIt

RK28M A1-B3-1
10-21288 HC ID: ---

RK28N A1-B3-3
7O_2I289 HC ID:

RK280 41-84-1
t0-21290 Hc ID: ---

RK28P A1-84-3
I0-2I29I HC ID: ---

RK28Q A1-B5-1
IO-2I292 HC TD: ---

RK28R A1-B5-3
L0-21293 HC ID: ---

RK28S AI-B2I-T
I0-2I294 HC ID: ---

RK28T A1-B21-3
10-21295 HC ID: ---

08/26/r0

08/26/10

08/26/r0

09/02/t0
FTD3B

09/02/70
FI D3B

09/02/L0 1.00
F]D3B 1.0

Diesef
Motor OiI
a-Tarnhanrr'l

Diesel-
Motor Oil-
n- To rnh an r; I

Diesel
Motor Oil-
n-Tornhanrrl

Di esel-
Motor Oil-
n-Tarnhanrr'l

ni ^^^1ufgDga

Motor Oil-
n-Tornhanrrl

Diesel-
Motor Oil
n-tTtarnhanrz l

Diesel-
Motor Oil
n-Ta rnh on rr I

Diesel-
Motor Oil-
a-Tornlranrrl

1.00
1.0

1.00
1.0

1.00
1.0

5.6
11

5.8
I2

5.9
I2

12

6.1
I2

6q
13

5.8
L2

5q
I2

< 5.6 u
< 11 u
84.LZ

< 5.8 u
<12U
84 .92

< 5.9 u
<12U
19.12

< 5.7 u
<12U
83.7%

< 6.1 u
<12U
75.0?

< 6.5 u
<13u
83.82

< 5.8 u
<12U
81.22

< 5.9 u
<t2v
81.22

08/26/!0 09/02/L0
r -L UJ-tJ

08/26/r0

08/26/r0

09/02/r0 1.00
FID3B 1.0

09/02/r0 1.00
FID3B 1.0

08/26/r0 09/02/r0
F]D3B

1.00
1.0

08/26/r0 no/i)/14 1 nnvJt v-t Lv

I IUJTJ -1 . U

Reported in mglkg (ppm)

E;l v-E;IIectave l rnal volume r-n mL.
DL-Dil-ution of extract prior to analysis.
Rl-Reporting 1imit.

Diesel quantitation on totaf peaks in the range from C12 to C24.
Motor Oil quantitation on totaf peaks in the range from C24 to C38.
HC ID: DRO/RRO indicate results of organics or additionaJ- hydrocarbons in
ranges are not identifiabl-e.

FORM I



Alsbf,:*@
INCORPORATEDORGAIiIICS AI{AIYSIS DATA SHEET

NWTPHD by GClFID-Silica and Acid Cleaned
Page 1 of 1

Lab Sample ID: RK28E QC
LIMS ID': 10-2L280
Matrix: SoiI /r7
Data Refease Authorized, ffiReported:.09/03/I0 q

Date Extracted MS/MSD: 08/26/10

Date Anal-yzed MS z 09/02/I0 22:I8
MSD: 09/02/I0 22:3'7

Instrument/Analyst MS: FID/JGR
MSD: FID/JGR

Range Sample

Samp1e ID: SU3-810-5
MS/MSD

Renorf No: RK2R-URS
Project: Laurel Station

331 62344 . 00005
f\:l-o Qrmnlarl . n^'^^ "^-d/ zJ/ rv

Date Received: 08/25/I0

Sample Amount MS:
MSD:

Final- Extract Vofume MS:
MSD:

Dil-ution Factor MS:
MSD:

Percent Moisture:

Spike MS
Added-MS Recovery MSD

8.76 g-dry-wt
8.84 g-dry-wt
1.0 mL
-1 . U M.L,

1.0
1.0
L3 .22

Spike MSD
Added-MSD Reeovery RPD

Dies ef < 5.1 135 1'7 t 18 .92

TPHD Surrogate Recovery

o-Terphenyl

Resul-ts reported in mglkg
RPD cal-cul-ated using sample concentrations per

136 170 80.04 0.7?

MS MSD
82.02 81.8%

sw846.

FORM III



firssffsrb@
INCORPORATEDORGANICS AI{AI,YSIS DATA SHEET

NWTPHD by cClFID-SiIica and Acid Cleaned
Page 1 of 1

Lab Sample ID: LCS-082610 QC
LIMS ID: L0-21"280
Matrix: Soil- ,A
Data Release Authorized rt//
Reported : 09 / 03 / 1-O n"'

Date Extracted:. 08 /26/70
Date Analyzed: 09/02/ 10 17:53
Instrument/Analvst : FID/JGR

Range

SanpJ.e ID: LCS-082610
LAB CONTROL

Report No: RK28-URS
Project: Lauref Station

33'7 6234 4 .00005
Date Sampled: 08/23/I0

Date Received: 08/25/I0

Sample Amount: 10.0 g
Finaf Extract Volume: 1. O mL

Dil-ution Factor: 1.0

Lab Spike
Control Added Recovery

UACJCI

Raqrrlfq ron^rl-eel in mt/ka

133

TPHD Surrogate Recovery

r50 88.7%

a-Tornhanrr'l 92 .9e"

FORM III



fixsbfi8*@
INCORPORATED

TOTAI DIESEL RANGE HYDROCARBONS-EXTRACTION REPORT

08/25/1"0

ARI Job: RK28
Proi ect : T,ar:rel Station

331 62344 . 00005
Matrix: Soif
Date Received:

AR] ]D Cl-ient 1D
CIient

Amt
E anaJ-
Vo1 Bas i- s

Dran

Ud LE

I0-2121 6-RK2 8A
IU-Z!Z r r-r{'nz6tr
I0-2L2'7 8 -RK2 8C
IO-272'79-RK28D
I0-21280- 082 61OMB1
L0-21280-082610LCS1
r0-21280-RK2 8 E
I0-2728 0-RK2 SEMS
IO-2128 O-RK2 SEMSD
r0-2128 1-RK2 8 F
I0-21282-RK2 8G
t0-21283-RK28H
70-21,284-RK28r
I0-2L285-RK2 I J
r0-2128 6-RK2 8K
L0-21287-RK28L
10-21288-RK2 8M
10-2L28 9-RK2 8N
I0-2I2 9 0-RK2 80
r0-272 91-RK2 I P

r0-21292-RK28Q
r0-2r2 93-RK2 8R
r0-21.294-RK28S
r0-21"2 95-RK2 8 T

5UJ-IJd-J
su3-88 - I
5UJ-IJY-J
JUJ-bv-b
Method Bfank
Lab Contro]
5UJ-IJ-LU-J
buJ-ji-LU-3
su3-B1 0 - 5
su3-B1 0 - 8
n 

^ 
hat\z- b r- r

A2-B1-3
A1-B1-1
AI-IJI-J
AI-82-I
AI-bZ- J
A.L -TJ J -.1
A1-B3-3
A1-B4 -1
A-L-IJ4-J
A1-B5-1
A1-B5-3
A1-B21-1
A1-B2 1-3

9.03 s
8.49 s
8.57 g
8.98 g
10.0 g
10.0 g
8.16 g
8.76 g
8.84 g

9.L1 g
8.44 g

6.9I g
8.83 g
8.17 g
8.88 q
8.63 q
8.44 g
8.13 g
8.15 g
1.64 g
8.66 g
8.52 g

1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1. O0 mL
1. O0 mL
l-. O0 mL
1.00 mL
1.00 mL
1.00 mL
1. O0 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
l-. O0 mL
1.00 mL
1.00 mL

08/26/r0
08/26/L0
08/26/10
o8/26/1_0
08/26/r0
08/26/r0
08/26/r0
08/26/70
08/26/r0
08/26/r0
08/26/70
08/26/10
08/26/10
08/26/r0
08/26/r0
08/26/r0
08/26/r0
08/26/L0
08/26/L0
08/26/rO
08/26/L0
08/26/r0
08/26/r0
08/26/L0

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

Basis: D:Dry Weight W:As Received
Diesel Extraction Report



fixstff:*@
INCORPORATED

SIM SW827O SURROGATE RECOVERY SUMI4ARY

Matrix: Soil- eC Report No: RK2B-URS
Pro j ect : Laure.l_ Station

331 62344 .00005

C].ient fD MNP DBA TOT OUT

MB-O82810
LCS-082810
LCSD-082810
a2-R1 - 1

t1,z- b I- J

15.12 85.3% 0'7I.72 87.3U 0
12.Je. 96.0? 0
52 .12 s9 .'7 Z 0
64.'72 12.12 0

LCS/MB LIMITS QC LTMITS

(MNP) = d10-2-Methyl-naphthal-ene (35-100) (34-1OO)
(DBA) : d14-Dibenzo (a. h) anthracene (3j-I2O ) ( 1O-117 )

Prep Method: SW3546
Log Number Range: I0-2I282 to l0-21293

Page 1 for RK28
FORM-II SIM SW827O



Alsbfisrb@
INCORPORATEDORGAI{ICS AI\TAIYSIS DATA SHEET

PNAs by SIM sw8270D-SIM GC/MS
Page 1 of 1

T,:h S:mnl e TD: MB-082810
LIMS ID: I0-2I282
Matrix: Soif
Data Refease Authorized:
Renorfecl'. OB /il /I0

Date Extracted:. 08/28/L0
Date Anal-yzedt 08/30/L0 14:48
-LnsErumenE/Anarvst: iVIzl v l5
GPC C.leanup: No
Si-Lica GeI Cleanup: Yes
A]umina Cf eanup: No

CAS Number Analyte

Sanple fD: MB-082810
METHOD BI,ANK

QC Report No: RK28-URS
Project: Laurel- Station

Event: 337 62344.00005
llatc Samnl ed: NA

Date Received: NA

Sample Amount:
Fina-I Extract Vol-ume:

Dil-ution Factor:
Percent Molsture:

10.00 g-dry-wt
U.5 ML
1.00
NA

RL Result

97-20-3
9L-57 -6
90-12-0
208-96-8
83-32-9
8 6-'7 3-7
85-01-8
L20-L2-1
206- 44-0
129-00-0
56-s5-3
2L8-0t-9
50-32-8
193-39-s
53-70-3
19L-24-2
132-64-9
TOTBFA

NT:nhl-hrl ano

2 -Methylnaphthalene
T -Methvl nanhf ha l-ene
l^^--^L!L.,1 ^*^n9gr raIJr r Llry J YtrE
Anan:nhl-hano

Fluorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Renzn fe \:nfhr:cqpg\ q / srr urr! sv\

/-h rrr q on a
Ranzat/:\nrrrana
Tndana/1 ? ?-nd\\Lf u, J --/ pyrene
n.lL^.-t^ L\^-rL.utDer|z ( a, n ) anLllracene
Benzo (9, h, i) perylene
Dibenzofuran
Total- Benzoffuoranthenes

5.0
5n
5.0
5.0
qn
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

< 5.0 u
< 5.0 u
< 5.0 U
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 U
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 U
< 5.0 U

Pannrf aA f r ttn /Va i/nnh\
tsY / j:.:, \ -y-Y" /

SIM Semivolatile Surrogate Recovery

d1O-2-Methylnaphthalene '7 5 .'72
d14-Dibenzo (a, h) anthracen 85.3%

FORM I



ORGAI{ICS AI\TAIYSIS DATA SHEET
PNAs by SIM SW8270D-SIM GCIMS
Page 1 of 1

r:h \amnra rrr. KKZUG
LIMS ID:. I0-2I282
Matrj-x: Soil- .-4
Data Rel-ease Authorizedt ,,l/4t
Reported: 08/3!/lO '

Date Extracted: 08/28/I0
Date Analyzed: 08 / 30 /70 2'L z 53
Instrument/Analyst : NT2 /VTS
GPC Cleanup: No
Si-fica Gel Cleanup: Yes
Alumj-na Cleanup: No

CAS Nunber Analyte

F
ANALYTICAL (JJF)
RESOURCES\Z
INCORPORATED

SampJ-e ID: A2-81-1
SA}fPLE

QC Report No: RK28-URS
Project: Laurel- Station

Event: 337 62344.00005
Date Sampled: 08 / 23 / 1,0

Date Received: 08/25/I0

Sample Amount: 10.94 q-dry-wt
Final- Extract Vo-lume: 0. 5 mL

Dil-ution Factor: 1.00
Percent Moisture:. 9.4e"

RL Resu]-t

9r-20-3
9l-51 -6
90-1-2-0
208-96-8
83-32-9
86-13-'7
85-01-8
720-72-'7
206-44-O
12 9-00-0
s6-55-3
2r8-01,-9
s0-32-8
1 93- 3 9-5
53-7 0-3
r9r-24-2
732-64-9
TOTBFA

Ir]:nhl- hr'l ana

2-Mat. hrrl nanh1- h: l_gng
'1 -Mal- hrrl nanhf he l-gng
Anan:nhj- hru I ono
Anan:nhfhano

Fl-uorene
Phenanthrene
Anthracene
Fluoranttrene
Pyrene
Benzo (a) anthracene
t'-hrrrcona
Ron za /: \ nrrrano
Tnrlana/1 ? ?-nrl\\Lt4tJ '*/pyrene
Dibenz (a, h) anthracene
Ronzn /n- h - i \ ncrrTlgng\Yl 'L' 

L / yv!l

Dibenzofuran
Tota.l- Benzo f l- uoranthenes

Ponarl-arl in rta/Vn /nnl.r\FYl rrY \Eyvt

SIM Senivolatile Surrogate Recovery

d1O-2-Methylnaphthafene 52.'7e"
dl-4-Dibenzo (a, h) anthracen 59.7%

4.6
4.6
4.6
4.6
AG
AA
AA
4.6
4.6
4.6
4.6
4.6
4.6
.t.o
4.6
I6,
q.o

4.6

4.6 U

4.6 U
Z].O U

4.6 U

4.6 U
.t.o u
4t.o u
4.6 U

7.3
4.6
4.6 U
4.6 U
4.6 U
q.o u
q.o u
4.6 U

4.6 U
q.o u

FORM I



ORGANICS AI{AIYSIS DATA SHEET
PNAs by SIM SW8270D-SIM GClMs
Page 1 of 1

T,al-r Samnl e TD: RK28H
LIMS ID: L0-21283
Matrix: Soif J/7

---i--r- 4:KuaE.a Ke-LeaSe AuEnotIzecj., '7r--,
Reported : 08 / 3I / I0 t/

Date Extracted: 08/28/I0
Date Anal-yzedi 08/30/I0 22:16
J-NStrTUMENE/ANAIVSE : I\ 1'Zl V 1b
GPC Cleanup: No
Sil-ica Gel Cleanup: Yes
^r.,*i-- ^r^--,,*. Nonf uflrf lfq urgarruP.

CAS Nunber Analyte

ANALYTICALIa
RESOURCES\Z
INGORPORATED

Sa:np1e ID: A2-81-3
SAIVIPLE

QC Report No: RK28-URS
Project: Laurel- Station

Event: 337 62344.00005
Date Sampled: 08/23/I0

Date Received: 08/25/I0

Sample Amount: 10. 17 g-dry-wt
Final Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00
Percent Moisture: 15. 9?

RL Result

91 -20-3
9t-57-6
90-L2-O
208-96-8
83-32-9
8 6-1 3-1
85-01-8
L20-t2-7
206-44-O
12 9-00-0
56-5s-3
2 1 8-01- 9
50-32-8
1 93- 3 9-5
53-7 0-3

L32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Ananrnlrl- hrr'l ana

Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
TnAann/T ? ?-nd\--i pyrene
Dibenz (a, h) anthracene
Ranzn /n- h - i \ ncrrTfg4g\ Y f Lt f L / yv! I

Dibenzofuran
Total Benzofluoranthenes

Ponnri- od i r tta /Va /nnh\YYt'-Y \Yr-t

4.9
4.9
4.9
4.9
4.9
/o
4.9
4.9
4.9
4.9
4.9
4.9
4.9
AO
,40
4.9
AO
4.9

8.8
5.9
5.4
AO
AO
AO

22
6.4

L2
13

5.9
5.9
4.9
AO

AO

4.9
5.9

U

U

U

U

U

U

U

SIM Semivol-atile Surogate Recovery

d1O-2-Methylnaphthal-ene 64.12
d14-Dibenzo (at h) anthracen '1 2.'7%

FORM I



ORGAI{ICS A}IALYSIS DATA SHEET
PNAs by sw8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: LCS-082810
LIMS tD z 10-21"282
Matrix: Soif ,A
Data Refease Authori zecl t /y'J
Renorfed : OR / i1 /10

Date Extracted: 08/28/I0

Date Anafyzed LCSz 08/30/I0 15:!2
LCSD: 08/30/10 15:35

Instrument,/AnaIyst LCS : NT2/VTS
LCSD: NT2IVTS

Analyte

f]/- Ponnrf NIn.
Yv r\vyv!

Prni oci- .

Event:
flaf o Qrmnl od.

Date Received:

Q:mnl a

Fina] Extract

Dil-ution

Spike LCS
Added-LCS Recovery

Sanple ID: LCS-082810
LAB CONTROL

RK2 8 -URS
Laurel- Station
331 62344 .00005
NA
NA

Amount LCS: 10.0
LCSD: 10 . 0

Vol-ume LCS: 0.50
LCSD: 0.50

Iactor LUS: t.uu
LCSD: 1 . 00

Arsbff8rr@
INCORPORATED

SAI'IPLE

n-r]rrr-r^rl-Y "'J
n-d rrr-r^r1-Y -'J
ML
ML

LCS
Spike

LCSD Added-LCSD
LCSD

Recovery RPD

\I:nhf h: I ana
2-Methrr'l nanhf ha I cng
1 -Methrrl n:nhfh: l cng
Aconanhthrr'l ono
Aconanhflrena

Ffuorene
Phenanthrene
Anthracene
El-uoranthene

RanT^ 1a \ rnl-hrecona
l-h rrr<ano
tr6nz^ai\nrrrAna
Tndono I 1 - 2 - ?-ed) n\/gene
Dihonz fe -h\ anthraCene\stff / sarerrrs\

Ranz. la-h - i Inerrrl gng
\YrLtf+/yv!J+\

Dibenzofuran
TotaI Benzofluoranthenes

70.0% 0. 9z
'70.7% 3.8%
"70.72 3. B%

12.02 I.9Z
'72.02 3.8%
16.12 2.6%
1'7.32 L.'7%
81.3% t.1%
84.0? 0.0%
B0.7? L.1Z
84.12 0. B?
84.12 0. B?
84.0? r.6%
83.3% 4.rZ
8s. 3Z 3 .22
80.0% 3 .42
70.0? 2.92
82 .02 2 .92

106
r02
L02
106
104
II2
71-4
120
1,26
]_79
1,26
126
724
L20
124
tro
102
239

Ponar1- od

'70.'72
68.0?
68.0?
'70.'72
69.3?
'7 4.'7%
'7 6 .02
80.0?
84.0%
19.32
84.08
84.0%
82.'72
80.0?
82 .12
7'7.32
58.0%
19 .72

150
150
150
150
150
150
150
150
150
150
150
1s0
1s0
150
150
1s0
150
300

105
106
106
108
108
115
116
r22
126
1,2L
r21
r2'7
1,26
125
I2B
120
105
246

150
150
150
150
150
150
150
1s0
150
150
150
150
150
150
150
150
150
300

:^ ,,- /1.- /^^L\rrr Frg / ^v \ }J[Jv /

RPD cafcufated using sampfe concentrations per SW846

SIM Senivolatile Surrogate Recovery

TCS TCSD
d1O-2-Methylnaphthafene'77.'72 12.12
d14-Dibenzo (a, h) anthracen 87 . 3? I 6. 0?

FORM III



fl F- Ana lyti cal Reso u rces, I n co rpo rated

-aU Analytical Chemists and Consultants

September 9,2010

Karen Mixon
URS Corporation
Century Square
1501 Fourth Avenue Suite 1400
Seattle, WA 98101

RE: Laurel Station
ARI Job: RK67

Dear Karen:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt
documentation, and the final datapackage for the project referenced above.

Sample receipt information and analytical details are addressed in the Case Narrative.

Copies of the reports and all associated raw data will be kept on file at ARI. If you have any
questions or require additional information, please contact me at your convenience.

Sincerely,
ANALYTICAL RESOURCES. INC.

Project Manager
-for-

Kelly Bottem
Client Services Manaser
(206) 69s-62r1
kellyb@arilabs.c<jm
r.wvr.v.arilabs.com

Page 1 of

4611 South 134th Place. Suite 100. TukwilaWAg8l68 o 206-695-62OO o 206-695-6201 fax
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fr) Analytical Resources, Incorporated

-4, Analytical Chemists and Consultants
r Cooler ReceiPt Forrn

AR,c'enrjtR!
cocNo(s):- - I
AssisnedARl Job No: -nWT C

Project

Delivered

Tracking No:

Preliminary Examination Phase:

were intact, properly signed and dated custody seals attached to the outside of to

Were custody papers included with the cooler?

Courier Hand Delivered Other:-
601

Werecustodypapersproperlyfilledout(ink,signed'etc.).....'...."""""""""""t"11""'t,4 f r
Temperature of Cooler(s) ('C) (recommended 2.0€.0'C for chemistry)"""" || q, b.!.

@
@

lf cooler temperature is out of form 00070F Temp Gun lD#:-

Cooler Acceptecl by: ri.,., 011q'

Log-ln Phase:

Was a temperature blank included in the cooler? .ffi,. ... ' YES (19
Whatkind of packing material was used? ... BubbteWrapdet IB eeteacf@es Foam Bloc{< Paper Other:

was sufficient ice used (if appropriate)? ... ....... '. . '. .. NA @ No

Were all bottles sealed in individual plastic bags? dA NO
--ta<'eJ

Did aff boftles arrive in good condition (unbroken)? " 'z\ NO

a4tazr NO
Were all bottle labels complete and legible? n;,-
Did the number of containers listed on CoC match with the number of containers received? @ @.-?1 I

Did alf bottle labels and tags agree with custody papers? 42, NO

Were all bottles used correctforthe requested analyses? ,-t 
gy No

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs).-. ry YES NO

Were all VOC vials fiee of air bubbles? / filAJ YES NO

was sufficient amount of sample sent in each bottle? ...... '.. . 2 @ No

Date VOC Trip Blank was made at ARI'.' M
Was Sample SPlit bY ARI :

Samples Logged bY:

* Notify Project Manager of discrepanci* or concems*

h

T0q
NO

NO

NO

Sample lD on Bottle Samole lD on coc Sample lD on Bottle SamDle ID on cOC

Additional Notes, DiscrePancies, & Resoruuons: .
8- io 

^f 
oiup ri rec((ueul fo t t4 | - Ez <-r

f or tl-Bzt- 3
t^n0l A (orltq,nptJ fecetued

av, iAA l/v1 ,"r., F h =' t" '
I l-AR€E-ft,fEubbt€r I

| >+it1t:lt. 
Ilorr I

Small ) "sm"

Peabubbles ) "pb"

Large ) "lg"
Headspace ) tths"

0016F
3t2110

Cooler Receipt Form Revision 014



Kinder Morgan - Additional PAH Requests

Subject: Kinder Morgan - Additional PAH Requests

From : Jen_Garner@URSCorp.com
Date: Wed, I Sep 2010 L6:07:52 -0700
To: kellyb@arilabs.com
C C : Karen_Mixon@URS Corp. com, eic @ailabs. com

Kelly -

In addition to the two samples that Karen authorized for PAH analysis last week (AI-B1-1 and AI-B1-3), please

analyze the following samples for SIM-PAHs:

Ar-BA-,r AKI?1h
x-Ma Pw4tl
Ar-Br2-ro

Ii-ikl6**"
^r-B)F3VAr-tr)4-rb
Ar-ByBQ
Ar-B'/r-|E
A1-B7D4,J

(Yv+ t?-+t,C-F

RKuE CD,T-J;o-P

I don't know the laboratory IDs for the above-noted samples since we don't have sample acknowledgements. Let me
or Karen know if you have questions or need more information,

Jen

URS Corporation
15014thAve. Suite 1400

Seattle, WA 98101
Phone: 206.438.2700
Direct: 206.438.2063
Fax:206.438.2699

This e-mail and any attachments contain URS Corporation confidential information that may be proprietary or privileged. If
you receive this message in error or are not the intended recipient, you should not retain, distribute, disclose or use any ofthis
information and you should destroy the e-mail and any attachments or copies.

J-lsaLf - a6q3
gtS qLl ^ gtst!3

I of 1 911/2010 4:11PM



ANALYTIGAL
PaRESOURGES
INCORPORATED

Sample Receipt:

Ana$cal Resources, Inc. (ARI) accepted several soil samples in good condition on August 26,2010 vnder
ARI Sample Delivery Group (SDG) RK67. The samples were received at cooler temperatures of 1.3, 4.3, and
5.5'C.

For further details regarding sample receipt please refer to the enclosed Cooler Receipt Form.

Select samples were analyzed for NWTPH-G plus BTEX and NWTPH-Dx, as requested on the Chain of
Custody. SIM PNA analysis was later added to select samples, according to email correspondence, which has
been included.

PNAs bv 8270D SIM (GC/1VIS):

The samples were extracted on 09i06/10 and analyzed on09107110 - within the method recommended holding
time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Internal standards: All internal standards were in control.

Surrogates: Recoveries were in control.

Method Blank: The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD: Recoveries were in control.

Diesel Ranee Orsanics bv NWTPH-D Extended:

The samples were extracted on 09102110 and analyzed on 09/03110 and 09/04/10 - within the method
recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): The motor oil CCAL performed on 09/03/10 at20:10 had motor oil out of control
high. None of the samples run before this CCAL had any detections for motor oil. All other analytes of
interest were within method acceptance criteria for all CCALs.

Surrogates: Recoveries were in control.

Method Blank: The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCSILCSD: Recoveries were in control.

MS/IVISD: Recoveries were in control.



ANALYTICAL
PaRESOURGES
INCORPORATED

Gasoline Ranee Oreanics bv NWTPH-Gx plus BTEX bv 80218 Mod:

The samples were analyzed on08l28ll0 and 08/30/10 - within the method recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria. Surogates from
the BTEX CCALs were used for analytical purposes. Surrogate recoveries for gas CCALs are irrelevant.

Surrogates: Recoveries were in confrol.

Method Blanks: The method blanks were free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSDs: Recoveries were in control.

MS/MSD: Recoveries were in control.



@ il:il,:rl ff :'#:::,$ tJ#Jft:""'.,

Data Reporting Qualifiers
Effective 7l10l200g

Inorganic Data

U Indicates that the target analyte was not detected at the reported concentration

* Duplicate RPD is not within established control limits

B Reported value is less than the CRDL but > the Reporting Limit

N Matrix Spike recovery not within established control limits

NA Not Applicable, analyte not spiked

H The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

L Analyte concentration is <5 times the Reporting Limit and the replicate control limit
defaults to t1 RL instead of the normal 20% RPD

Organic Data

U Indicates that the target analyte was not detected at the reported concentration

* Flagged value is not within established control limits

B Analyte detected in an associated Method Blank at a concentration greater than
one-half of ARI's Reporting Limit or 5oh of the regulatory limit or 5o/o of the analyte
concentration in the sample.

J Estimated concentration when the value is less than ARI's established reporting
limits

D The spiked compound was not detected due to sample extract dilution

E Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

O lndicates a detected analyte with an initial or continuing calibration that does not
meet established acceptance criteria (<20%RSD, <ZOo/oDritt or minimum RRF).

S Indicates an analyte response that has saturated the detector. The calculated
concentration is not valid; a dilution is required to obtain valid quantification of the
analyte

Laboratory Quality Assurance Plan Page 1 30 of 1 55 U"r",". 
r,r1;?33



@ iffi fi ,::i ff :'J[ff :ii'.'JffJft :i',,

NA The flagged analyte was not analyzed for

NR Spiked compound recovery is not reported due to chromatographic interference

NS The flagged analyte was not spiked into the sample

M Estimated value for an analyte detected and confirmed by an analyst but with low
spectral match parameters. This flag is used only for GC-MS analyses

M2 The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose paftern most
closely matches that of the sample. The reported value is an estimate.

N The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a "tentative identification"

Y The analyte is not detected at or above the reported concentration. The reporting
limit is raised due to chromatographic interference. The Y flag is equivalent to the
U flag with a raised reporting limit.

C The analyte was positively identified on only one of two chromatographic columns.
Chromatographic interference prevented a positive identification on the second
column

P The analyte was detected on both chromatographic columns but the quantified
values differ by >40% RPD with no obvious chromatographic interference

Geotechnical Data

A The total of all fines fractions. This flag is used to report total fines when only
sieve analysis is requested and balances total grain size with sample weight.

F Samples were frozen prior to particle size determination

SM Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with the
sieving process and/or moisture content, porosity and saturation calculations

SS Sample did not contain the proportion of "fines" required to perform the pipette
portion of the grain size analysis

W Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Laboratory Quality Assurance Plan Page 131 of 155 Version 13-000
8117lO9



fiIs:fisrb@
INCORPORATED

ARI Job: RK67
Matrix: Soil

TPHG SOIL ST'RROGATE RXCOVERY SUM!,IARY

A/- Dannrt- \rn. pr.67-uRS
Project: KINDER MORGAN

Event: 337 62344

BEB TFT F'BZ TOT OUT

LAUREL STATION

Client ID
MB-083010
LCS-083010
LCSD-083010
nlfr-L-ttro-l-
fr-L -bO- J
hlAa-5 / -a
fI.L-IJ / -J
nlftJ--Do-_L
A1-B8-3

'rJ.-IJY--L41-89-3
41-B10-1
AI-IJIU-J
41-B11-L
41-811-3
MB-082810
LCS-082810
LCSD-082810
H.r- I5 Z Z- r
A1-B22-1 MS

A1-822-1 MSD
AI-822-3
A1-812-1
A1-B12-3
A.L-tJ-LJ-1
A1-B13-3
.A1-B15-1
f\I -IJ -15 - J

(BFB) : Bromofl-uorobenzene
(TFT) : Trifl-uorotofuene
tHH/\ = Hr^m6h6nZene

Log Number Range z 10-2L524 to

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

LCS/MB LIMITS
( 70-130 )

(80-120)
(80-120)

t0-2I543

94.82 98.2e"
rrrz 108%
101U 99.'7e"
II'7 e" 10 8 %

111% 109%
1032 t02%
LL1Z 111?
L14e" 111%
115% 1102
118? 113?
rr2z 108?
110? t07z
L1_92 L14e"
rr3z r07z
1t_ 1? r0'7 z
113? tt2z
II4Z II29O
1L42 109%
rr2z 109%
Lr2e" 10 9%

I01 % L24e"
rr4% 113?
108? 108?
110 % 111%
r02e" 10 4 %

102eo 10 4 %

109? 110%
1053 L012

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

QC LIMITS
(70-130)
(66-L23)
( 62-130 )

FORM II TPHG

pada I inr RKh /



Ai33fi3r!@
INCORPORATED

BETX SOIL STRROGATE RECOVERY SUMIIARY

ARr Job: RK67
Matrix: Soil-

At'- Danar1- \ln. PK67-URS
Yv rrvl/v!

Project: KINDER MORGAN
Event:33762344

TFT BEZ TOT OUT

LAUREL STAT]ON

C].ient fD
MB-083010
LCS-083010
T.Cn-no?n1 n

A-L-tJO--L
A-L-}JO-J
A.l_-IJ /-_L
A1-B7-3
A-L-ud-l_
A1-88-3
A-L-IJY--L
AI-IJY- J
Al_ -B10- 1

Al_ -iJl_ u-J
A1-B11-1
A1-811-3
MB-082810
LUJ-UOZ6.LU
Tacn-nQtQln
h.L-bzz-r
AL-822-I MS

h^^ r
If.I-DZZ- I LV]:)U

AL-trZZ_ J
T\I_bIZ- L

r+!-trrz-J
A1-B1 3- 1

f\J--lJ-LJ-J
A1 -B1 5- 1

A1-B15-3

(TFT) : Trifl-uorotol-uene
(BBZ) : Bromobenzene

Log Number Range z L0-21524 to

LCS/MB LIMITS QC LIMITS
(80-120) (68-124)
('71-t20 ) ( 62-L34)

t0-2L543

91. 1% 93. 8%

106% 1062
91 .32 98.0%
L72Z 1052
L0 6z 10 6%

97.02 91.52
rr2z 106?
10 9% 10 6?
110% 106?
rL4Z 110%
109? 106?
108? L072
115 ? 1,722
109% 106%
108% 106%
108% 109%
110% 108?
108% 105%
L0'72 106U
109? L0'72
10 4 % 120e"
L12Z 110%
105% 10 6%

106% 108%
97 .32 99.92
91 .82 99.9%
104% 106%
101? I0 4e"

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

FORM II BETX

PAda I inr kKh /



fir3lfiseb@
INCORPORATEDORGAI{ICS AI{A],YSIS DATA SHEET

BETX by Method SW8021B['1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: MB-082810
LfMS ID: L0-21536
Matrix: Soif /fr
f)a l- : Pa l a: qe Arrf lr n-i . oA .///'/

LLavvy !

Reported : 09 / 03 / I0

Date Analyzedi OB/28/L0 01:.43
-LnSErUmenf./AnaIVSE: Hf UJl Lr(:K

CAS Nunber Analyte

flf- Ronnrj- Ir'ln.
Yv r\vrvr

Prn-i anf .

Event:
F)rf o Qamnl orl .

Date Received:

Prrraa

Sample

Sample ID: MB-082810
METHOD B],AI{K

RK67-URS
K]NDER MORGAN LAUREL STATION
331 62344
NA
NA

Vol-ume: 5.0 mL
Am^1rnl-. 'l Ofl ma-n..,y Jry-wt

RL Result

I r-4J-Z
108-88-3
100-41-4
I'7 960I-23-7
95-47 -6

Benzene
Tol-uene
E fhrzl l.ran zano

m, p-Xylene
o-Xy-l-ene

Gasol-ine Range Hydrocarbons

BETX Surrogate Recovery

I2
I2

25
I2

5.0

<t2u
<12U
<T2U
<25u
<12U

GAS ID
5.0 u

Trif l-uorotol-uene
Bromobenzene

1088
10 9%

Gasoline Surrogate Recovery

Tri f luorot o luene
Bromobenzene

113 g

II2Z

BETX values reported in p.S/kg (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I



ORGAI{TCS AI{AI,YSIS DATA SHEET
BEIX by Method SW8021BD1od
TPHG by Method NWTPHG
Page l- of 1

Lab Sample fD: MB-083010
LIMS ID: l0-2I524
Matrix: SoiL Z
Data Re]ease Authorized ffReporred: 09/03/10 '

Date Anafyzed: 08/30/ 10 07:17
rnsrrumenr/Anal-vsf. : HJ_uJl JUK

CAS Nunber Analyte

ANALYflGAL(a
RESOURCES\7
INCORPORATED

SanpJ-e ID: MB-083010
METHOD BI,ANK

QC Report No: RK67-URS
Project: KINDER MORGAN LAUREL STATION

Event: 337 62344
Date Sampled: NA

Date Received: NA

Purge Vofume: 5.0 mL
Q:nnla Amnrrnl- . 1nn mr-r]rrr-r^rf

RL Result
'7 I- 43-2 Benzene
108-88-3 Tofuene
100-4 1-4 Ethylbenzene
I'7 960I-23-I m, p-Xylene
95-41 -6 o-Xyl-ene

72
I2
L2
25
1a

<12t)
<L2t)
<t2u
<25u
<t2u

GAS ]D
Gesol ine Rancre Hrzclrar-:rlrnns 5.0 < 5.0 U ---

BETX Surrogate Recovery

Tri f l-uorotol-uene
Bromobenzene

9r.72
93.8%

Gasoline Surrogate Recovery

Tri f l-uorotol-uene
Bromobenzene

94.82
98.2e"

BETX val-ues reported in Vg/kg (ppb)
Gasofine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoJ-ine range from Tol-uene to Naphthalene.

FORM I



ORGAI\TTCS AT{AIYSIS DATA SHEET
BETX by Method Sw8021EMod
TPHG by Method NWTPHG
Page 1 of 1

r.en semnrc rr)' KlLb/A
LIMS ID: I0-2I524
Matrix: SoiI
Data Release Authorized:
Ronnrfcd. Oq/ni/10 ffi

F
ANALYTICAL (fJF)
RESOURCES\Z
INCORPORATED

Sample ID: A1-86-1
SAI'IPLE

QC Report No: RK67-URS
Project: KINDER MORGAN LAUREL STATION

Event:33762344
Date Sampfed: 08/24/L0

Date Received: 08/26/IO

Purge Vol-ume: 5.0 mL
Sample Amount: 85 mg-dry-wt

Percent Moisture: I7 .52

RL Result

Date Anal-yzed: 08 /28 /10 08 :38
fnstrument/Anaf vst : PID3/JGR

CAS Nunber Anal-yte

'7 I-43-2 Benzene
108-88-3 Tol-uene
100-41-4 EthyJ-benzene
I1960L-23-L m,p-Xylene
95-41-6 o-Xylene

15
15
15
30
15

<15U
<15U
<15u
<30u
<15U

GAS ID
G:snl i ne R:noe Hvclroearktons 5.9 < 5. 9 U ---

BETX Surrogate Recovery

Tri ffuorotofuene
Bromobenzene

rL2e"
105%

Gasoline Surrogate Recovery

Trif Iuorotol-uene
Bromobenzene

LI']2
108%

BETX val-ues reported in pg/kq (ppb)
Gasoline values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resuft that does not match an identifiabfe gasoline pattern.
A'.rnfil-f; +afrl n^-L- ih tsha a:qnlino r:nca frnm'l"alttono f^ lrlrnl.rfl-r-l^-avu4rrLrudurutr vll LvLor vYqND rtr Llrs gaovrrlrE !qlryv Lv r\qPllLrlqfcrlg.

Resufts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGAI\IICS AI{AIYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RK67B
LIMS ID: 10-2L525
Matrix: Soif
Data Rel-ease Authorized:
Renorf erl t 09/Oi/I0

Date Analyzedz 08/28l10 11:05
Instrument/AnaIyst : PID3/JGR

CAS Nunber Analyte

aANALYTTCAL(J--,
RESOURCES\Z
INCORPORATED

Sample ID: A1-86-3
SAIvIPLE

OC Renorf No: RK67-URSYv r\vrvr

Project: KINDER MORGAN LAUREL STATION
Event: 337 62344

Date Sampfed: 08/24/I0
Date Received: 08/26/IO

Purge Volume: 5. 0 mL
Sample Amount: 84 mg-dry-wt

Percent Moisture: 15.8%

RL Result

1l-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
I1960I-23-L m,p-Xylene
95-4'7 -6 o-Xylene

15
15
_Lf

30
15

<15u
<15U
<15u
<30u
<15U

GAS ID
G:enlinp Rancre Hrrdrnr-arlrons 6.0 < 6.0 U ---

BETX Surrogate Recovery

Tri fluorotoluene
Bromobenzene

106%
106%

Gasoline Sumogate Recovery

Tri f l-uorotol-uene
Bromobenzene

1 11?
109%

BETX values reported j-n Vg/kg (ppb)
Gasoline val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasol-ine.
GRO: Positive result that does not match an identifiable gasoline pattern.

Orr:nf .i tati^n 
^n 

l-^l_ el na:lrq in l- l-.^ ^r-^l i-^ ---np frnm Toltrono ]- n \l:nhl- h:lenov.+ LVUqr ps@Lo rrr LIIS 9ADVf IrIE !ArrVs !rvlrr rvJusrrs Lv r\qvlrLrrorslrs.

Resul-ts corrected for soil- moisture content per Sectlon 1l-.10.5 of EPA Method 8000C.

FORM I



ORGAI{ICS AI{ALYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RK67C
LIMS ID:. 10-2L526
Matrix: SoiI
Data Release Authorized:
Rannricrl: O9/01 /10

Date Anafyzed: 08/30/10 08:01
Instrument/Anal-vst : PID3/JGR

CAS Nunber Analyte

t
ANALYTICAT(hr-I
RESOURCES\7
INCORPORATED

Samp1e ID: A1-B7-1
SAIviPLE

QC Report No: RK67-URS
Project: KINDER MORGAN LAUREL STATION

Event: 337 62344
Date Sampled: 08/24/70

Date Received: 08/26/I0

Purge Vofume: 5.0 mL
Sample Amount: 51 mg-dry-wt

Percent Moisture:. L0.1%

RI Result

1I-43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
119601-23-l m,p-Xylene
95-41-6 o-Xylene

24
24
24

24

<24U
<24U
<24u
<49U
<24U

GAS ]D
Gaqnl i ne Ranoe Hrzdrnc:rlrnns 9.8 < 9.8 U ---

BETX Surrogate Recovery

Tri fluorotoluene
Bromobenzene

91 .jsts
91.52

Gasoline Sunogate Recovery

Trif Iuorotol-uene
Bromobenzene

103%
r02z

BETX values reported in pS/kg (ppb)
Gasol-ine vafues reported in mg/kg (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Arr:n]- i{-:t.inn An +^f-l ^^-1.- jh fhF c:qnlina rance frnm Tnlrrono !^ nl-*L!L-l^-^
VUdllLlLdLf,Ull Ull UULdf IJEOND ftI Lrrv \jqrvrrrrv !urrvu vruurru LU !\oy]rLrloIYIlg.

Resul-ts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGAI.IICS A}TAIYSIS DATA SHEET
BETX by Method SW8021BD1od
TPHG by Method NWTPHG
Page 1 of 1

T,al'r Samnle TD: RK57D
LIMS IDz L0-2L527
Matri-x: Soil
Data Release Authorized:
Rcnnrtcd: 09/O3/10

Date Analyzed: 08/28/I0 09:.52
tnscrument/Ana.Lyst : H.l_uJl JUK

CAS Nu:nber Analyte

F
ANALYTTGAL (fJF)
RESOURCES\7
INCORPORATED

Sanp1e ID: A1-87-3
SAI'IPLE

QC Report No: RK67-URS
Project: KINDER MORGAN LAUREL STATION

Event: 337 62344
Date Sampled: 08/24/10

Date Received: 08/26/10

Purge Vofume: 5.0 mL
Sample Amount: 76 mg-dry-wt

Percent Moisture:. 72.8%

RL Result

11-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
11q601 -)?-1 m n-Yrr'l ana
95-4'7 -6 o-Xyl-ene

16
L6
t_o
33
16

< 16 u
< 16 u
< 16 u
<33U
< 16 u

GAS ID
G:snl ine Ranoe Hruclroc:rlrnnq 6.6 < 6.6 U ---

BETX Surrogate Recovery

Tri ffuorot o L uene
Bromobenzene

LL2Z
106?

Gasoline Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

II'72
111?

BETX values reported in pg/kS (ppb)
Gasol-ine values reported in mglkg (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive resuft that does not match an identifiabl-e gasoline pattern.
Arrrnl.i i-f.i f^r-l ^^-1.- in f16 aacalina rrnca frnm Tnlrrana f^ \I-hhfla-l^-^vudltLILqLf,vlr ulr LvLqf PYqND rll Llrs vqovfrrls !orr\ju uu !\dPrrLrrorYllY.

Resul-ts corrected for soif moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGAI{ICS AI.IAJ,YSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample TD: RK67E
LIMS ID: 1"0-2L528
Matrix: SoiI
Data Refease Authori-zed:
Renortecl:. O9/Oi/I0

Date Analyzed: 08/28/I0 L0:16
-LNSITUMENE/ANAJ-VSE : HlUJl UUK

CAS Nunber Analyte

z

-ANALYflCAL (J||il
RESOURCES\7
INCORPORATED

Sample ID: A1-B8-1
SAI{PLE

QC Report No: RK67-URS
Project: KfNDER MORGAN LAUREL STATION

Event:33762344
Date Sampled: 08/24/I0

Date Received: 08/26/I0

Purge Vol-ume: 5.0 mL
Sample Amount: 64 mg-dry-wt

Percent Moisture:. L4.2Z

RL Result

1I-43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
I1960L-23-7 m,p-Xylene
95-41-6 o-Xylene

19
19
19
39
19

< 19 u
< 19 u
< 19 u
< 39 u
< 19 u

GAS ]D
Gasoline Range Hydrocarbons 1 .8 < 7.8 U ---

BETX Surrogate Recovery

Trif Iuorotol-uene
Bromobenzene

109?
r06z

Gasoline Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

II4Z
1 112

BETX val-ues reported in pS/kg (ppb)
Gasofine values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.
4,1-^f if.f i +^f-l ^^-1.6 i- fhA a:qnlina r:nce frnm Talrrana l-^ lrl:nh1-hr'l onavudlrLaLqLf vlr vlr LvLqf PYaND Ill Lrru vsrvrrrru !arrYs !!vlLL f vf uvrre Lv !!allrrurlqref fs.

Resufts corrected for soil moisture content per Section l-1.10.5 of EPA Method 8000C.

FORM I



ORGAI{ICS AI{AIYSIS DATA SHEET
BETX by Method SW8021B['1od
TPHG by Method NWTPHG
Page 1 of 1

r,An sAmnra rrl. RKb/_b

LIMS ID: I0-2I529
Matrix: SoiL
Data Release Authorizedl.
R6nnrtF.l. 0q /0j /10

Date Anafyzed: 08/28/1"0 L0: 47
J_nsErumenE/AnatvsE : vr-r-.JJl u(,K

CAS Nunber Analyte

r
ANALYnCAL fTEI
RESOURCES\Z
INCORPORATED

SanpJ-e ID: A1-88-3
SAI{PLE

OC Renort No: RK67-URS
Project: KINDER MORGAN LAUREL STATION

Event: 337 62344
Date Sampled: 08/24/I0

Date Received: 08/26/IO"K
Prrrca \/nl rrna.

Qamnl a Amnrrnf .

Percent Moisture:

RL

5.0 mL
Q ? mn-Aru-,",fvJ ]"Y u!)f

14 .62

Resu]-t

1 1- 43-2
108-88-3
100-4 1-4
L7 960r-23-t
95-4'7 -6

Benzene
Tofuene
Elt h rr'l l-ran z an o

m, p-Xyl-ene
o-Xylene

Gasol-ine Range Hydrocarbons

BETX Surrogate Recovery

15
15
15
30
15

6.0

<15u
<15u
< 15 u
<30u
<15u

GAS ]D
< 6.0 u ---

Tri ffuorotofuene
Bromobenzene

1102
106%

Gasoline Surogate Recovery

T ri ffuorotoluene
Bromobenzene

115 ?

110 %

BETX values reported i-n pS/kS (ppb)
Gasofine values reported in mglkg (ppm)

GAS: fndicates the presence of gasol-ine or weathered gasol-ine.
GRO: Positive resul-t that does not match an identifiabl-e gasol-ine pattern.

Arrrnf il-f i f af rl ^^-1.- ;- f ha n:<nl ino rrnco frnm Tnlrrona l- n ltl:nhl-h:lanavudrIuILdLIUIl vll LvuqI PgaAD Irr Lrru \jervrrrru !qrlyu Lv !{olrrlLlrarsrrs r

Resul-ts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGAIIICS AI\IALYSIS DATA SHEET
BETX by Method SW8021EMod
TPHG by Method NWTPHG
Haqe -L or -L

Lab Sample ID: RK67G
LIMS ID:10-21530 .4?Matrix: Soil //tl
Data Rel-ease Authorized, ,2./
Reported: 09/03/1-0

Date Anal-yzed: 08/28/10 I2:19
_Lnstrument/AnatvsE. : Hl_uJl J(JK

CAS Nunber Analyte

-ANALyflcAL (fJDl
RESOURCES\Z
INCORPORATED

SanpJ.e ID: A1-B9-1
SAMPLE

QC Report No: RK67-URS
Project: KINDER MORGAN LAUREL STATION

Event: 337 62344
Date Sampled: 08/24/I0

Date Received: 08/26/I0

Purge Volume: 5. 0 mL
Sample Amount: 85 mg-dry-wt

Percent Moisture: 6.9%

RL Result

'7 L- 43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
L7960I-23-I m,p-Xylene
95-4'7 -6 o-Xylene

15
15
15
29
15

<15U
< 15 u
<15u
<29U
<15U

GAS ID
Gasol i ne Ranrre Hrrdrnc:rlrnns 5. 9 < 5. 9 U ---

BETX Surrogate Recovery

Trif f uorotol-uene
Bromobenzene

L14Z
110%

Gasoline Surrogate Recovery

Tri- f l-uorotof uene
Bromobenzene

118 %

lr3z

BETX values reported in pg/kS (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasol-ine.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.

QuantitaLion on total peaks in the gasol-ine range from Tol-uene to Naphthalene.

Resul-ts corrected for soif moisture content per Section 1l-.10.5 of EPA Method 8000C.

FORM I



ORC,AT.TICS AI{ALYSIS DATA SHEET
BETX by Method SW8021Bt"1od
TPHG by Method NWTPHG
Page L of I

Lab Samp1e ID: RK67H
LIMS ID:10-21531
Matrix: Soi-l-
Data Re]ease Authorized:.
Rcnnrfed : 09 /O1 /10

Date Anafyzed: 08/28/70 12:44
Instrument,/Anal-vst : PID3/JGR

CAS Nunber Analyte

-ANALwtCAt- (hr_t
RESOURCES\Z
INCORPORATED

Sample ID: A1-B9-3
SAI'IPLE

QC Report No: RK67-URS
Project: KINDER MORGAN LAUREL STATION

Event:33762344
Date Sampled: 08/24/10

Date Received: 08/26/10

Purge Vol-ume: 5.0 mL
Sample Amount: 84 mg-dry-wt

Percent Moisturel. 9.1%

RL Result

1l-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
I'7 9601"-23-l m, p-Xylene
95-47-6 o-Xylene

15
15
15
30
15

< 15 U

< 15 U

<15u
<30u
< 15 u

GAS ID
Gasol inc R:nrre Hrrdrnc:rlrnns 6.0 < 6. 0 U ---

BETX Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

10 9?
10 6?

Gasoline Surrogate Recovery

Tri fluorotoluene
Bromobenzene

I1,22
108%

BETX values reported in pg/kS (ppb)
GasoIj-ne val-ues reported in mglkg (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasofine pattern.
Arrrnf if-fi fn1-:l noalr< in l-ho nrqn'lina r:nco frnm Tnllrana fn Nl:nhl-h:lonavuatlLfLqLf,vll v]t Lvuqr yvqLo rrr Lrfs Yqovfrrls !qrlYs !rvlrL rvJugrrs Lv r\aylrLrl

Results corrected for soif moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGANICS AI{AT,YSIS DATA SHEET
BETX by Method Sw8021EMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample fD: RK67I
LIMS ID: I0-2I532
Matrix: Soil
Data Rel-ease Authorized:
Renorfecl. OClO3/10

Date Anal-yzed: 08/28l10 13: O8
Instrument/AnaJ-yst : PID3/JGR

CAS Nunber Analyte

2
ANALYTICALTJIEjI
RESOURCES\7
INCORPORATED

SampJ-e ID: A1-B10-1
SA}4PLE

QC Report No: RK67-URS
Project: KINDER MORGAN LAUREL STATION

Event: 337 62344
Date Sampled: 08/24/L0

Date Received: 08/26/1"0

Purge Vol-ume: 5.0 mL
Samp1e Amount: 97 mg-dry-wt

Percent Moisture z 1,3.72

RL Result

7I-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
l'/ 960I-23-l m, p-XyJ-ene
95-41- 5 o-Xylene

l-J
IJ
13
26
13

< 13 u
< 13 U
<13u
<26u
< 13 u

GAS ]D
G:sol i ne Rencre Hrzdrnc:rl'rnns 5.1 < 5.1 U ---

BETX Surrogate Recovery

Tri f f uorotol-uene
Bromobenzene

1082
L0'7 e"

Gasoline Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

110 ?

r0'7 z

BETX values reported in pS/kg (ppb)
Gasoline vafues reported in mglkq (ppm)

GAS: Indicates the presence of gasoline or weathered gasol-ine.
GRO: Positive resul-t that does not match an i-dentifiable gasoline pattern.

Quantitation on toLaf peaks in the gasoline range from Tol-uene to Naphthal-ene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGAI\IICS ANAIYSIS DATA SHEET
BETX by Method SW8021Blv1od
TPHG by Method NW:IPHG
Page 1 of 1

Lab Sample fD: RK67J
LIMS ID:10-21-533
Matrix: Soil- ../.'')
Data Refease Authorized: iry
Rcn^rl-c.l . Oq/O3/10

Date Analyzed: 08/28110 13:33
-LNSETUMENE/ANAAVSE : Y.LI.JJl LJGK

CAS Nunber Arral-yte

-ANALYflGAL(JEl
RESOURCES\7
INCORPORATED

SanpJ.e ID: A1-810-3
SAI'{PLE

QC Report No: RK67-URS
Project: KINDER MORGAN LAUREL STATION

Event:33762344
Date Sampled: 08/24/L0

Date Received: 08/26/LO

Purge Volume: 5.0 mL
Sample Amount: 73 mg-dry-wt

Percent Moisture : 14.4%

RL Result

1L-43-2 Benzene
108-88-3 To-l-uene
100-4 1-4 Ethylbenzene
L7960I-23-I m,p-Xylene
95-4'7-6 o-Xylene

L'7
I7
I'7
34
I1

<17u
<17U
<17U
< 34 u
<17u

GAS ID
G:snline R:nce Hrrdror-arhnns 6.8 < 6.8 U ---

BETX Sunogate Recovery

Tri ffuorotofuene
Bromobenzene

115 ?
LL2Z

GasoJ-ine Surrogate Recovery

Tri f f uorotol-uene
Bromobenzene

LL9e"
LI4Z

BETX values reported in pg/kS (ppb)
Gasofine values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasofine.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.
A'rrnfjf-li #n+r'l ^^-1,- i^ fho c:qalina r:nna frnm TnlrtAnA f^ \I-hlats1--l^^^vua]rLILaLf vrl vII LvLqf, PgdN- III Lrre \jqrvf rrru !ql]\ju LV I\aPIlLlldf Yllg.

Resul-ts corrected for soil- moisture content per Section l-1.10.5 of EPA Method 8000C.

FORM I



ORGAI\rICS AIIAfJYSIS DATA SHEET
BETX by Method Sw8021Bt'1od
TPHG by Method NWTPHG
Paqe 1 of l-

Lab Sample ID: RK67K
LIMS IDz L0-21534
Matrix: Soil
Data Release Authorized:
Rannrtcrl' Oq/03/I0

Date Anal-yzed: 08/28l10 l-3:58
f nstrument,/Analyst : PID3/JGR

CAS Nunber Analyte

t
ANALYTICAI.(hAN
RESOURCES\Z
INCORPORATED

SampJ.e ID: A1-811-1
SAI"IPLE

QC Report No: RK67-URS
Project: KINDER MORGAN LAUREL STATION

Event:33762344
Date Sampled: 08/24/70

Date Received: 08/26/I0

Purge Vol-ume: 5. 0 mL
Sampl-e Amount: 78 mg-dry-wt

Percent Moisture: 13. 9%

RL Result

17-43-2 Benzene
108-88-3 Tofuene
100-4 1-4 Ethylbenzene
| /qhtt | - / <- | m n-x\tt an6I!, y .r_y tvlrE

95-41-6 o-Xylene

I6
t_o
I6
32
I6

< 16 U

< 16 U

<16U
<32u
< 16 U

GAS ]D
Gasol.i ne Ranne Trt,.lr^^3rr-rnnc 6.4 < 6.4 U ---

BETX Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

10 9U
10 6%

Gasoline Surrogate Recovery

Tri f luorot ofuene
Bromobenzene

113 
'l107 %

BETX values reported in pS/kg (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indj-cates the presence of gasofine or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

Results corrected for soi1 moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGAI.IICS AI.IAIYSIS DATA SHEET
BETX by Method SW8021B["1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RK67L
LIMS ID: L0-2L535 4aMatrix: SoiI /5
Data Rel-ease Authorized:/ -
RFnnrf-pd. tt9/ il.{/1u

Date Anafyzed: 08/28/I0 14:23
f nstrument/Anal-yst : PID3/JGR

CAS Nunber Anal-yte

F
ANALYT|CAt-(ltan
RESOURCES\7
INCORPORATED

Sanple ID: A1-B11-3
SAI'{PLE

A/- Danarl- \rn. D.K67-URS
Project: KINDER MORGAN LAUREL STATION

Event:33762344
Date SampJ-ed: 08 / 24 / I0

uaEe Kecel_veo: u6 / 26 / IU

Purge Vol-ume: 5.0 mL
Sample Amount: 85 mg-dry-wt

Percent Moisture: 13. 1?

RL Result

'7 I- 43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
11960I-23-L m,p-Xylene
95-47-6 o-Xylene

15
15
15
30
15

<15u
<15u
<15u
<30u
<15u

GAS ID
G:sol i ne Ranoe Hrzdrnr-:rlrons 5.9 < 5,9 U ---

BETX Sunogate Recovery

Tri f Iuorotol-uene
Bromobenzene

108U
106%

GasoJ-ine Surrogate Recovery

Tri ffuorotoluene
Bromobenzene

111%
107%

BETX values reported in pS/kS (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: fndicates the presence of gasoline or weathered gasol-ine.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Tol-uene to Naphthalene.

Resul-ts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGANICS AI\TALYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample fD: RK67M
LIMS ID: L0-2L536
Matrix: Soil-
Data Release Authorized:
Pannr1-ad. nO /n? /10

Date Ana]vzed: 08/28/I0 L4t41: ,-.LNS! UMEN['/ANAJ-VSE : HlDJl JGK

CAS Nunber Analyte

r
ANALYTICAL TJF)
RESOURCES\Z
INCORPORATED

Sanple ID: A1-822-1
SAI4PLE

r)f' Panarf NTn. PK67-URS
Yv r\vtsv!

Project: KINDER MORGAN LAUREL STATION
Event: 33162344

F):fa Qamnled. O8/24/I0
Date Received: 08/26/I0

Purge Vol-ume: 5.0 mL
Sample Amount: 62 mq-dry-wt

Percent Moisture: 19.3%

RL Resu]-t

1I-43-2 Benzene
l-08-88-3 Toluene
100-4 1-4 Ethylbenzene
I1960I-23-L m,p-Xylene
95-41 -6 o-Xyl-ene

20
20
20
40
20

<20u
<20u
<20u
< 40 u
<20v

GAS ID
G:sol .i ne Ranoe Hr,/.rr^^3r1-rnnc 8.0 < 8.0 U ---r\srrYv rrf s!vvq!vvrlu

BETX Surrogate Recovery

Tri f luorotol-uene
Bromobenzene

r0'7 z
106%

Gasoline Surrogate Recovery

Trif luorotol-uene
Bromobenzene

1L2Z
1092

BETX val-ues reported in pg/kg (ppb)
Gasoline values reported in mq/kq (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resuft that does not match an identifiabfe gasofine pattern.

Quantitation on totaf peaks j-n the gasol-ine range from Tol-uene to Naphthalene.

Results corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGA}IICS A!{AI.YSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample fD: RK67N
LIMS ID: 10-27531
Matrix: Soil-
Data Rel-ease Authorized:
Rennr'f- crl . Oq / O" / I0

Date Anal-yzed: 08/28/I0 I'7l.15
Instrument,/AnaIyst : PID3/JGR

CAS Nunber Analyte

t
ANALYTIOAL TfIF)
RESOURCES\7
INCORPORATED

Sanp1e IDz AL-B22-3
SAI4PLE

QC Report No: RK67-URS
Project: KINDER MORGAN LAUREL STATION

Event: 337 62344
Date Sampl-ed: 08 / 24 / I0

Dat'e Kecelveo: v6 / zo / IU

Purge Volume: 5.0 mL
Sample Amount: 89 mg-dry-wt

Percent Moisturet 9.92

RL Result

1I-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
1"7 960I-23-I m, p-Xylene
95-4'7 -6 o-Xvf ene

L4
L4
1"4

28
1_4

< 14 U

19
<14U
<28u
< 14 U

GAS ]D
Ga.sol i ne Ranoe Hrzclror:arhons 5.6 < 5. 6 U ---

BETX Suruogate Recovery

Tri- ffuorot ofuene
Bromobenzene

rt2z
110 ?

Gasoline Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

Lt4e"
113?

BETX values reported in pS/kS (ppb)
Gasofine val-ues reported in mglkg (ppm)

GAS: fndicates the presence of gasoline or weathered gasolj-ne.
GRO: Positj-ve result that does not match an identlfiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Tol-uene to Naphthalene.

Results corrected for soil moj-sture contenL per Section l-1.10.5 of EPA Method 8000C.

FORM I



ORGAITICS AI.TAIYSIS DATA SHEET
BETX by Method SW8021BI"1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RK67O
LIMS ID:10-21538
Matrix: Soif ffi
Data Release Authortzed: //d
Keporteo.. u9/ uJl fu

Date Analyzed: 08/28/70 L7:.39
fnstrument/Analyst : PID3/JGR

CAS Nunber Anal-yte

a
ANALYTICAL (JEl
RESOURCES\Z
INCORPORATED

Sanple ID: A1-B12-1
SAivfPLE

OC Renort No: RK67-URSYv r\grv!

Project: KfNDER MORGAN LAUREL STATION
Event: 337 62344

Date Sampled: 08/24/I0
Date Received: 08/26/I0

Purge Vofume: 5. O mL
Sample Amount: 68 mg-dry-wt

Percent Moisture:. 12.5%

RL Result

'7 L- 43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
71960I-23-I m,p-Xylene
95-41-6 o-Xylene

18
18
18
36
18

<18u
< 18 u
< 18 u
<36u
<18U

GAS ID
G:sol i ne Ranoe Hrzdror-arl':ons 1 .3 < 1 .3 U ---

BETX Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

105%
10 6%

Gasoline Surrogate Recovery

Trif luorotol-uene
Bromobenzene

108U
108%

BETX values reported in pg/kS (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabfe gasoline pattern.
Arrrnf .i f -f .i !^!-l -.^^1.^ l ". +ho a:<nl i na r:nca f rnm Tnl ltana ts^ Nl-hlrf la-l ^-^vudrrLl LqLIUII ull LvLaf PvdN- I11 Lrrv varvrrrru !qrryv Lv !\dIJIlLrrolsIlY.

Results corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGAI{ICS A}TALYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of l-

r.f h \rfr^r6 rrr. F(Kb/H

LIMS ID:10-21539
Matrix: Solf
Data Rel-ease Authorized:
Renorf erl ; O9 /O3 /I0

Fl:l-a AnrlttzaA. Oa/1al1n 1a.n/'luaLg nlroJyLgv. wa/ L9 / f v f u. v:

t_nsErumenE./Anaf vst. : HtuJl JGK

CAS Nunber Analyte

aANALYTTCAL (ltr-r
RESOURGES\7
INCORPORATED

Sanple ID: A1-B12-3
SAI"IPLE

OC Rcnnrl- Nn' RK67-URS
Project: KINDER MORGAN LAUREL STATION

Event: 337 62344
Dafe Samnlecl: 08/24/I0

Date Recei-ved: 08 / 26 / I0

Purge Vofume: 5. O mL
Sample Amount: 87 mg-dry-wt

Percent Moisture: 13. 08

RL Resu1t

1L-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
11960L-23-I m,p-Xylene
95-4'7 -6 o-Xylene

I4
L4
I4
29
I4

< 14 U

< 14 U

< 14 U

<29U
< 14 U

GAS ]D
Gesol i ne Ranoe prrrlrnn:rhnnq 5.1 < 5.'7 U ---

BETX Sumogate Recovery

T r i ffuorotoluene
Bromobenzene

10 6%

108?

GasoJ-ine Surrogate Recovery

Tri f f uorotol-uene
Bromobenzene

110%
111?

BETX vafues reported in pg/kg (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabfe gasofine pattern.
A'.rnf .if -f .i 1- nf r'l narkq in tho a:qnl inc ranco frnm Tnltrona j- n lr]anhi- halonavuollLI LOL!VIl Vlf uvLqr yuq^r \jsovrrrrv !srlYU !!vr!! rvru9rrs uv rtq}Jrlulrqf uf ls .

Resul-ts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGAI{ICS AI.IAIYSIS DATA SHEET
BETX by Method SW8021B['1od
TPHG by Method NWTPHG
Pase 1 of 1

Lab Sample ID: RK67Q
LIMS IDz I0-2I540
Matri-x: Soil-
Data Re]ease Authorized:
Rcnnrfccl. nq /O? /10

Date Anafyzed: 08/28/L0 18:.28
-LNStrTUMENT/ANAIVSE : YlDJl JUK

CAS Nunber Analyte

F
ANALYTIoALT'IEjI
RESOURCES\7
INCORPORATED

Sa.mple ID: A1-B13-1
SAIvIPLE

Ar'- Danarf hla. DK67-URS
Yv r\vyv!

Projecr: KINDER MORGAN LAUREL STATION
Event: 337 62344

Date Sampled: 08/24/I0
Date Received: 08/26/10

Purge Vol-ume: 5.0 mL
Sample Amount: 76 mg-dry-wt

Percent Moisture: 15.0%

RL Result

'7 l-43-2 Benzene
108-88-3 Tol-uene
l-00-41-4 Ethylbenzene
l'7 960L-23-I m, p-XyIene
95-47-6 o-Xylene

L6
76
I6
33
76

< 16 U

< 16 U

< 16 U

<33U
< 16 u

GAS ID
Gasoline Ranoe Hrzdrnc:rhnns 6.6 < 6.6 U ---

BETX Surrogate Recovery

Tri f l-uoroto.l-uene
Bromobenzene

91.32
99 .92

GasoJ-ine Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

L02e"
104%

BETX val-ues reported in p.S/kS (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasofine or weathered gasofine.
GRO: Positive result that does not match an identifiabl-e gasoline pattern.
Arrrnf if -f i l- nl-el na:lrq in 1- ha a:qnl ino r:naa frnm Tnlltano l-^ lr]rnhf h:lanavuarru!LaLIvlI vll Lvuqr [Jua^r rrf ulrs voovIIIrs raIrYv !!vfrr fvruvfrg Lv r\qPrrLrrorslrs.

Results corrected for soil- moisture content per Section l-l-.10.5 of EPA Method 8000C.

FORM I



ORGAI{ICS A}TALYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Pase 1 of 1

I fh \amnr6 rrl. kKb/K

LIMS ID: L0-2L54L
Matrix: Soil-
Data Refease Authorized:
Ren^rl-c.l . nq /n3 /10

Date Anal-yzed: 08/28l10 18:53
Tnsf rrrment /Anal vst: PID3/JGR

CAS Nunber Analyte

aANALYTTCAL(ltnt
RESOURCES\7
INCORPORATED

Sample ID: A1-813-3
SAI{PLE

QC Report No: RK67-URS
Project: KINDER MORGAN LAUREL STATION

Event : 33'7 62344
Date Sampled: 08/24/L0

Date Received: 08/26/I0

Purge Vo1ume: 5. O mL
Sample Amount: 84 mg-dry-wt

Percent Moisture:. 70.2%

RL Result

'7 1-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
I79607-23-L m,p-Xylene
95-41-6 o-Xylene

15
15
15
30
l_5

< 15 u
<15U
<15u
<30u
< 15 U

GAS ]D
Gasnl ine Ranr^rc Hrrdronarlrnns 6.0 < 6.0 U ---

BETX Surrogate Recovery

Trif luorotol-uene
Bromobenzene

9'7 .82
99 .92

GasoJ.ine Surrogate Recovery

T ri ffuoroto luene
Bromobenzene

7.02e"
r04z

BETX val-ues reported in pS/kg (ppb)
Gasol-ine values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasol-ine.
GRO: Positive result that does not match an identifiable gasolj-ne pattern.
nr1-hf .ir-f j faf rl narlza ;h fha c:qnl inc rrnno frnm Tnlrrono fn lr'l:nhl-h:lanavuqrrLILdLIUll ul] LvLaI PvqND III Lrrs Yaovrrlr9 rql]\jE !!vflt IvJuEfls uv rlayrlLrr

Resufts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGAIIICS AI.IAIYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Pase 1 of l-

t3n \rmht6 ttl. kKO/:i

LIMS ID: L0-21542
Matrix: SoiL
Data Re-Iease Authorized:
Rcnnrteei. nq/n3/10

Date Anal-yzed: 08/28/I0 19zIl
l-nstrumenc/Ana-LysE : yl_uJl LJ(rK

CAS Nurnber Analyte

6

aANALYTTCAL(e--,
RESOURCES\7
INCORPORATED

SampJ-e ID: A1-815-1
SA}4PLE

QC Report No: RK67-URS
Project: KINDER MORGAN LAUREL STATION

Event:33762344
Date Sampled: 08/24/L0

Date Received: 08/26/I0

Purge Vol-ume: 5.0 mL
Sample Amount: 88 mg-dry-wt

Percent Moisture : '7 .6%

RL Resu1t

'7 L- 43-2 Benzene
108-88-3 Tofuene
100-4 1-4 Ethylbenzene
11 960L-23-1, m, p-XyJ-ene
95-4'7 -6 o-Xylene

I4
I4
I4
28
74

< 14 U

< 14 U

<14U
<28u
<14U

GAS ]D
Gasol i ne Ranoe Hrzdrnc:rhnnq 5.1 < 5.7 U ---

BETX Surrogate Recovery

Tri-f Iuorotoluene
Bromobenzene

L04e"
10 6?

Gasoline Surogate Recovery

Triffuorotofuene
Bromobenzene

10 92
110 %

BETX values reported in pg/kq (ppb)
Gasoline values reported in mglkg (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasol-ine range from Tol-uene to Naphthalene.

Results corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGAT\TICS ANAJ,YSIS DATA SHEET
BETX by Method SW8021EMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Samp1e ID: RK67T
LIMS IDz 10-21543
Matrix: SoiI
Data Release Authorized:
Rennri-pd' 0q/n3/10

Date Anal-yzed:. 08/28/I0 19:.42
INSETUMENE/ANAIVSC : HIUJl UUK

CAS Nunber Analyte

aANALYTICAL(LINT
RESOURCES\7
INCORPORATED

Sanple ID: A1-815-3
SAMPLE

QC Report No: RK67-URS
Project: KINDER MORGAN LAUREL STATION

Event: 337 62344
Date Sampled: 08/24/I0

Date Received: 08/26/10

Purge Vofume: 5.0 mL
Sample Amount: 99 mg-dry-wt

Percent Moisture: 13. 0B

RL Result

1L-43-2 Benzene
108-88-3 To.l-uene
100-4 1-4 Ethylbenzene
l'7 960L-23-L m, p-Xylene
95-41-6 o-Xylene

13
13
13
25
13

< 13 U

<13U
<13U
<25U
<l_3u

GAS ID
Gasnl i ne Rencre Flrzdror-:rlrons 5.1 < 5. l_ U ---

BETX Surogate Recovery

Tri f Iuorotol-uene
Bromobenzene

101?
I04Z

GaEoJ-ine Surogate Recovery

Tri f Iuorot o luene
Bromobenzene

105%
I07 Z

BETX vafues reported in pg/kS (ppb)
Gasoline val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resuft that does not match an identifiabl-e gasoline pattern.
A"anf if -f i f^f -l narl.- in fl6 c:qnl ina ranco frnm Tnlrrono f n ltl:nhl-h:lanovuqlrLluoLfvll vlI LULaI PgqAD III Lrlv }Jqovrrrru !srrvE !!Vllt tvIug]lg

Results corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



A,
ANALYTICAL lfi|)
REsouRcisv

oRGAI{rcs AI\rALYsIs DATA SHEET tNcoRpoRATED
TPHG by Method NWTPHG Sa-npJ-e I,D:. AL-B22-L
Page 1 of 1 I,IATRIX SPIKE

Lab Sample fD: RK67M QC Report No: RK67-URS
LIMS ID: 10-21536 Proiect: KINDER MORGAN LAUREL STATION
Marrix: Soil- 4 e irent : 337 62344
Data Re1ease Authorized: f Date Sampled: 08/24/70
Reportedz 09/03/L0 Date Received: 08/26/IA

Date Anal-yzed MS:. 08/28/10 L5:72 Purge Vol-ume: 5.0 mL
MSD: 08/28/L0 15:37

rncf rrrmant /anr I rrsl [v]g: PID3/JGR Sample Amount MS: 62.5 mg-dry-wt
MSD: PID3/JGR MSD: 62.5 mq-drv-wt

Spike MS Spike MSD
Arralyte SampJ-e MS Added-Mll Recowery MSD Added-MSD Recovery RPD

Gasoline Range Hydrocarbons < 8.00 U '16.5 80.0 95.68 82.3 80.0 103% 7.3?

Reported in mg/kg (ppm)

RPD calcul-ated usj-ng sample concentrations per SW846.

TPHG Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

MS MSD
ll2z Lo'|e"
109? 1242

FORM III



ORGAT.IICS AI{AIYSIS DATA SHEET
BETX by Method SW8021BI'1od
Page 1 of l-

L:h S:mnle TD: RK67M
LIMS ID: 10-21536
Matr j-x: SoiI Z/
Data Rel-ease Authorizedz /A
Reported: 09/03/L0 f

Date Anal-yzed MS z 08/28/I0 15:.12
MSD: 08/28/I0 15:31

]NSTTUMENE/ANA-LVSC LVIS : HI.TJJl JUK
MSD: PID3/JGR

Analyte

aANALYTTCAL(Jr-t
RESOURGES\7
INGORPORATED

Sample ID: AL-B22-L
I'IATRIX SPIKE

QC Report No: RK67-URS
ProjecL: KINDER MORGAN LAUREL STATION

Event: 337 62344
Date Sampled: 08/24/10

Date Received: 08/26/L0

Prrroe \/olrrme: 5.0 mL

Q:mnla Amarrni MQ. A2 ( mn-rlrrr-url
Mqn. A) R mn-Arrr-urt-

Spike MS Spike MSD

Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD

Benzene
Tol-uene
n'1- Lrrrl l.ranzona
m n-Yrrl ana

o-Xyfene

<20.0u 782 168 108% 180 168 t0'7% 1.1?
< 20.0 u 2550 2300 111% 2450 2300 107% 4.0e"
< 20.0 u '796 136 108? 165 '736 1048 4.0e"
< 40.0 u 2820 2100 1,042 2120 2'700 101? 3.6?
< 20.0 u !220 L120 109% 1200 1"L20 107? r.1>"

Reported in pglkg (ppb)

RPD cal-culated using sampfe concentrations per SW846.

BETX Surrogate Recovery

Tri ffuorotoluene
Bromobenzene

MS MSD
109% L04Z
107? r20%

FORM III



ORGAI{TCS AAIAIYSIS DASA SI{EET
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: LCS-082810
LIMS ID:10-21536
Matrix: Soil-
Data Release Authorized:
RFn.rrl.F.l . Oq/0j/10

Date Anafyzed LCS:. 08/28/I0 06254
LCSD: 08/28/I0 01:L9

fnstrument/Anafyst LCS: PID3/JGR
LCSD: PID3/JGR

Anal-yte

?
ANALYTICAL (JIA
RESOURCES\7
INCORPORATED

Sample ID: LCS-082810
LAB CONTROL SAI"IPLE

oC Rcnnr1- lr'ln. R.K67-uRS
Project: KINDER MORGAN LAUREL STATION

Event: 337 62344
Date Sampled: NA

Date Received: NA

Purge Vofume: 5. O mL

Q:mnl o amnrrnl lQ$ 3 100 mg-dry-wt
LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD
LCS Added-LCS Recowerl' LCSD Added-LCSD Recovery RPD

-r<nr in^ D.hd6 uvrlles6a[en5 50.6 50.0 101? 50.8 50.0 L02% 0.4%

Reported in mglkg (ppm)

RPD calcul-ated using sampfe concentrations per SW846.

TPHG Surrogate Recovery

Tri f l-uoroto-luene
Bromobenzene

LCS LCSD
L14Z 7742
LL22 109?

FORM III



ORGAI\IICS AI{ALYSIS DATA SI{EET
BETX by Method SW8021BMod
Page 1 of 1

Lab Sampl-e ID: LCS-082810
LIMS ID:10-21536
Matrix: Soil
Data Release Authorized:
Renorteci : O9/Oj/I0

aANALYTTCAL(enr
RESOURCES\Z
INCORPORATED

Sanple fD: LCS-082810
I"AB CONTROL SAI'{PLE

QC Report No: RK67-URS
Project: KINDER MORGAN LAUREL STATION

Event: 337 62344
D:fe Sennlcri' NA

Date Received: NA

Purge Vol-ume: 5.0 mL

Qrmnla amarrnt- lQ$. 100 mg-dry-Wt
LCSD: 100 mq-drv-wt

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

/

Date Analyzed LCS:. 08/28/L0 06:.54
LCSD: 08/28/I0 01:L9

fnstrument./Analyst LCS : PID3/JGR
LCSD: PID3/JGR

Analyte

Benzene
Tofuene
I-f hrrl l_ronzana
m n-].rr'l ona
n-Yrrl ono

RPD cal-cul-ated usinq sampfe concentrations per SW846.

BETX Sunogate Recoverl

118 105 rr2z 111 105 105U 6.L%
1600 L440 111? 1580 1440 110% 1.3%
484 460 105% 480 460 I04e" 0. Bz

1750 1690 I04Z L120 1690 L02% L.1Z'75'7 700 108i3 735 700 105? 2.92

Reported in pglkg (ppb)

Tri fluorotofuene
Bromobenzene

LCS LCSD
110% 1083
108% 105?

FORM III



ORGAI.IICS AbTALYSIS DATA SHEET
IPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: LCS-083010
LIMS tD: 10-21524
Matrix: Soil-
Data Rel-ease Authorized:
Ronnrt-cd' Oq /n3 /10

Date Analyzed LCS:. 08/30/I0 06:28
LCSD: 08/30 /I0 06252

fnstrument/Analyst LCS : PID3/JGR
LCSD: PID3/JGR

Analyte

-
ANALYTTCAL (JA
RESOURCES\7
INCORPORATED

Sanple ID: LCS-O83010
LAB CONTROL SAI'4PLE

| )r k6nn rr r\r^. kKb / -uKs
Project: KINDER MORGAN LAUREL STATION

Event:33762344
Dafe Semnlecl: NA

Date Received: NA

Purge Vol-ume: 5.0 mL

Sample Amount LCS: 100 mg-dry-wt
LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Gasol-ine Range Hydrocarbons 50.5 50.0 101? 41 .0 50.0 94.0% '7.2e"

Reported in mglkg (ppm)

RPD calculated using sample concentrations per SW846.

TPHG Surrogate Recovery

LCS LCSD
Trifluoroto]uene 111% 101%
Bromobenzene 108% 99.12

FORM III



ANALYTICALi1'7A:
REs;ir';;;;KZ

ORGAI.IICS AI{ALYSIS DATA SHEET INCORpORATED
BETX by Method SW8021BD1od Sample fD: ICS-083010
Page 1 of 1 LAB CONTROL SAI\4PLE

Lab Sample ID: LCS-083010 QC Report No: RK67-URS
LIMS IDz 70-21524 Pro-iect: KINDER MORGAN LAUREL STATION
Matrix: Soil ,3 Event: 33162344
Data Release Author:-zed;,fn Date Sampled: NA
Reported: O9/03/IO - Date Received: NA

Date Analyzed LCS: 08/30/I0 06228 Purge Volume: 5.0 mL
LCSD: 08/30 /I0 06:52

Instrument/Analyst LCS: PID3/JGR Sample Amount LCS: 100 mg-dry-wt
LCSD: PIDJ/JGR LCSD: 100 mq-drv-wt

Spike LCS Spike LCSD
Analyte LCS Added-LCS Recoverf' LCSD Added-LCSD Recovery RPD

Benzene
To-Iuene
Ethylbenzene
m n-Yrr'l ana

o-Xyl-ene

RPD cal-cul-ated usj-nq sampl-e concentrations per SW846.

BETX Surrogate Recovery

1l-0 105 10s% I02 105 91 .7% '7.5%

1530 1,440 106? 1380 1440 95. B% 10.3%
4'75 460 103U 4I9 460 91.1% 12.52

1680 L690 99.42 1500 1690 88. 8% 11. 3?
124 700 103? 656 700 93 .12 9 .92

Reported in pglkg (ppb)

Trif l-uorotof uene
Bromobenzene

LCS LCSD
L06e" 91 .32
106? 98.0?

FORM III



firstffsrb@
INCORPORATED

CLEAI{ED TPHD SI'RROGATE RECOVERY SUMIfARY

Matrix: SoiJ

fnTtrP\ = a-Tornhonrrl
\vfU1ll

C)C Rennrf No: RK67-URS
Project: KINDER MORGAN

33'7 62344

OTER TOT OUT

LAUREL STAT]ON

C1ient ID

A.L-IJO-I
A.L -IJ O- J
r l n? 1AI-D / -]
A-L-tJ / -J
At_-bo -.1_

A.L -iJU - J
A1 -B9- 1

A1-fJ v- J
41-B10-1
41-B10-3
Al--u_L_L-t-
A.L-IJ.LI-J
MB-090210
r ae-nont1 n

LCSD-09021_0
nl naa TAI-DLZ_ T

A1-B22-1 MS
A1-B22-1 MSD
AL_ bZZ- J
AI_BIZ- I
l{L_bIZ-J
A-L-IJ-LJ--L
A.L-IJ.LJ-J
A-L-t1-13-r
A-L-IJ.I.f,-J

!vY

8L .4Z
19 .9e"
15 .52
'7 7 .0e"
15 .62
18 .L2
'7'7 . 4Z
83.2e"
85.9%
82.32
80 .22
81.2%
86.3?
93.8U
83. s?
74.92
'7 0 .32
'7 4 .42
85.8%
84 .92
85.32
84.5%
8'7 .2e"
80.0?
'7'1 .8e.

LCS/MB LIMITS

( 63-11s )

QC LIMITS

(49-1"20)

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
n

0
0
0
0

Prep Method: SW3546
Number Range | 1,0-21524 to IO-21543

Page 1 for RK67
FORM-II TPHD



ORGAI\rICS AI.IALYSIS DATA SHEET
TOTAI DTESEL RANGE HYDROCARBONS
NWTPHD by GClFID-Silica and Acid Cfeaned
Page I of 2
Matrix: Soif 

Z
, ^^ ^^ n..!L^*i -^^ -/7/LJaEa Kerease Aurnor lzeQirl'r

Reportedz 09/0'7 /I0

tisbfi:*@
INCORPORATED

Report No: RK67-URS
Project: KTNDER MORGAN LAUREL STATION

331 62344

QC

ARI ID SampJ-e ID
Extraction Analysis

Date Date
EE\/
DL Range RL Result

RK67A
L0-21,524

RK67B
r0-21525

RK67C
r0-21526

RK67D
L0-2152'7

RK67E
I0-2L528

RK67 F
r0-2r529

KT\O / LJ

10- 215 3 0

RK67H
10 -21s 3l_

RK67 I
r0-2L532

RK67 J
10-21533

RK67K
t0-2L534

RK67L
10-21535

AI-IJO--L
HC ID: ---

A,L-IJO-J
HC ID: ---

AI-IJ /--L
HC ID: ---

A-L-IJ / -J
HC ID: ---

41-B8-1
HC ID: ---

A.L -IJO - J
HC ID: ---

A1-B9-1
HC ID: ---

A-L -JJ Y- J
HC ID: ---

A1-B10-1
HC ID: ---

A1-B1 0 -3
HC ID: ---

A1-B11-1
HC ID: ---

A.L-fJI. I-J
HC ID: ---

09/02/t0

o9/02/L0

09/02/r0

09/02/10

09/02/10

09/02/t0

09/02/1.0

09/02/L0

09/02/r0

09/02/L0

09/02/r0

09/02/L0

09/03/r0
.E -L UJIJ

09/03/10
I I. UJIJ

09/03/r0
FID3B

09/03/10
FI D3B

09/03/r0
I IUJIJ

09/03/L0
.E .L UJb

09/03/L0
FID3B

09/03/10
I -L UJTJ

09/03/r0
I -L UJI'

09/03/1"0
I -L UJb

09/03/10
-E ,L UJIJ

0e/03/r0
FID3B

1.00 Diesel-
1.0 Motor OiI

n-Tornhonrz]

1.00 Diese]
-1 .U w.lOCOr UAf

n-Te rnh cn rr]

.1 . UU UAESC.I
1.0 Motor Oil

n-Te rnhcn r;f

1.00 Di-esef
1.0 Motor Oif

n-Tcrnh en rzl

1.00 Diesef
1.0 Motor Oif

n-Tornhcnrzlvfv!i/l1vIlJ

1. UU U.LESE-L
1.0 Motor Olf

n-Tarnhcnrz]v r v!t,]rv1]J

1.00 Diesel-
1.0 Motor Oil

n-Ternhanrrf

1.00 Diesel-
1.0 Motor OiI

n-Tornhcnrrf

1.00 Diesef
1.0 Motor Oil

n- Ta rnh an rr]

I. UU U1ESEJ-
1.0 Motor Oil-

n-Tcrnh an rz]v r vryrrvrrf

1.00 Diesef
1.0 Motor Oll-

n-Ternhen r/f

1.00 Diesel-
1.0 Motor oil-

o-TernhenVf

6.0
I2

5.9
72

5.5
11

q7
11

5.8
I2

5.8
t2

q?
11

5.5
11

q7
11

5.8
L2

6R
1)

5."7
11

< 6.0 u
<72v
8r.42

< 5.9 u
<72U
7 9 .9e"

< 5.5 u
< 11 U
15 .52

< 5.7 U
< 11 U
'7'7.0e"

< 5.8 U
<T2U
'75.6e"

< 5.8 U

<12v
78.1%

< 5.3 u
< 11 U
11 .42

< 5.5 U
< 11 u
83 .22

< 5.7 u
< 11 U

85. 9%

< 5.8 U

<12U
82.3%

< 5.8 U
<T2U
80.2e"

< 5.7 U
< 11 u
8r.22

FORM I



ORGAI\IICS AI{ALYSIS DATA SHEET
TOTAT DIESEL R,A}TGE HYDROCARBONS
NWTPHD by GClFID-Sifica and Acid Cleaned
Page 2 of 2
Matrix: SoiI

/%
Data Refease Authorized:. /fl
Reported z 09 / 01 / l0 oT -

A/- Pannrt- IrIn.
Yv r\vI,v !

Prai enl- .

ANr.--.--. A

"="5L';Ei"(@INCORPORATED

RK67 -URS
K]NDER MORGAN LAUREL STAT]ON
33'7 62344

ARI ID Sanple ID
Extraction

Date
Analysis EE'V

Date DL Range RL Result

MB-090210 Method Bl-ank
10-21536 HC ID: ---

RK67M AI_822-I
L0-21536 HC ID: ---

RK67N AI_822-3
70-27531 HC ID: ---

09/02/L0

09/02/L0

09/02/1,0

09/02/L0

09/02/r0

09/02/r0

09/02/r0

09/02/I0

09/02/r0

09/03/10
FI D3B

09/03/r0
F]D3B

09/03/r0
.E I. UJb

09/04/r0
FI D3B

09/04/10
I IIJJS

09/04/70
F]D3B

09/04/r0
FI D3B

09/04/r0
FI D3B

o9/04/1.0
FID3B

1.00 Diesef
1.0 Motor Oif

n-Tarnhen rzlv t v!tsrrvrrJ

1.00 Diesef
1.0 Motor Oif

n-Tcrnhcn rrlv r v!yrrvrlf

1.00 Diesel
1. 0 Motor Oil-

n-Tcrnhcn rr]

1.00 Diesef
1.0 Motor Oil

n- To rnh an rr]

1.00 Diesef
1.0 Motor OiI

o-Te rnh cn rrl

1.00 Diesef
1. 0 Motor Oil-

n-Tc rnhcn rrf

1.00 Diesel-
1.0 Motor Oil

n-Tornhonrzf

1.00 Diesel-
1.0 Motor OiI

n-Tcrnhan rz]v r v!yrrvlrJ

1.00 Diesel
1.0 Motor Oif

n-Tornh enrrl

qn
10

6.r
IZ

5.5
11

5.6
11

6?
11

5.8
I2

5q
11

5.3
11

5.'7
11

< 5.0 u
< 10 u
86.3%

< 6.1 u
<12U
14.92

< 5.5 U
< 11 U

85.8?

< 5.6 U
20
84.92

< 5.7 U
< 11 U

85.3%

< 5.8 u
<12U
84.5%

< 5.5 u
< 11 U
81 .22

< 5.3 u
< 11 U

80.0?

< 5.7 u
< 11 U

1'7.82

RK67O
10-21538

A!_BI2_I
HC ID: MOTOR OIL

RK67P A1-B12-3
I0-2L539 HC ID: ---

RK67Q A1-B13-1
1,0-27540 HC ID: ---

RK67R A1-B13-3
IO_2I541 HC ID:

RK67S A1-B15-1
L0-2L542 HC ID: ---

RK67T A1-B15-3
TO_2I543 HC ID:

Pannrf arl i n ma / Va /nnm \\rr"'/

EFV-Effective Fi-nal Volume in mL.
DL-Dilution of extracL prior to analysls.
Rl-Reporting limit.

Diescl r-rl.nf if ef i.n on tnt:l neeks in the ran.re from CI2 Xo C24.
Motor Oil quantitation on totaf peaks in the range from C24 to C38.
HC ID: DRO/RRO indicate resufts of organics or additional hydrocarbons in
ranqes are not identifiabfe.

FORM I



f,xs:ffieb@
INCORPORATEDORGANICS A}TALYSIS DATA SHEET

NWTPHD by cClFID-Silica and Acid CLeaned
Paqe 1 of 1

SampJ.e I,Dz A1-B.22-L
MS/MSD

Lab Sample ID: RK67M
LIMS ID: L0-21536 t"
Matrix: Soif /'/{
Data Rel-ease Aut.ho ri z.ed'-.4/
Rennrf erl : o9/o'1 ;i6--'"-"'

Date Extracted MS/MSD:. 09/02/1,0

OC Rpnnrf No: RK67-URSYv !\vyv!

Project: KINDER MORGAN LAUREL STATION
331 62344

Date Sampled: 08/24/70
Date Received: 08/26/I0

Samp1e Amount MS: 8.14 g-dry-wt
MSD: 8.13 g-dry-wt

Date Anafvzed MS:. 09/03/10 22242 Finaf Extract Volume MS: 1.0 mL
MSD: 09/03/ 10 23:01

Tnqf rrrmonr /Anz 1 r;gl f4t$: FID/JGR
MSD: FID/JGR

Range

MSD: 1.0 mL
D1l-utlon Factor MS: 1 . 0

MSD: 1.0
Percent Moisture: 19.3%

Spike MSi Spike MSD

Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD

Diesel

n-Tarnl-ranrr'l

Raqrrlf < ron^rj-cr] in ma/kaLr !st/v! rLrY/ rlY

RPD calculated using sample concentrations per SW846.

< 6.1 L25 184 6'7.92 131 185 10.82 4.72

TPHD Surrogate Recovery

MS MSD
70.3? '74.42

FORM III



fiist#srb@
INCORPORATED

Lab Sample TD: LCS-090210
LIMS ID:10-21-536
Matrix: SoiI /tr
n-+- D^r^-^^ ^,,+h^ri -oA.y'i/udLd Acred>e nuLrluLLLvsay' /v
Renortecl:. O9/01 /I0

Date Extracted LCS/LCSD: 09/02/L0 SampJ-e Amount LCS: 10.0 g
LCSD: 10.0 g

Date Anal-yzed LCS:. 09/03/10 17:16 Final Extract Volume LCS: 1.0 mL

ORGAI{ICS AI{AIYSIS DATA SHEET
NWTPHD by cc/FlD-Silica and Acid Cleaned
Paqe 1 of 1

LCSD: 09/03/I0 11:36
fnstrument/Analyst LCS: FIDIJGR

LCSD: FID/JGR

Range

Sample ID: LCS-090210
LCS/LCSD

Ar- Pannrt- IrTn. RK67-URS
Yv r\vyv!

Project: KINDER MORGAN LAUREL STATION
33'7 62344

Date Sampled: 08/24/I0
Date Received: 08/26/L0

LCSD: 1.0 mL
U]-J-Utl-On t aCCOr l,Us: J-. U

Spike LCS

LCSD: 1.0

Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recowery RPD

Dies e l-

n-Tornhanrrl

Resufts reported in mglkg
RPD calculated usinq sampl-e concentrations per SW846.

136 150 90.1e" L28 150 85.3? 6.L%

TPHD Suuogate Recovery

LCS LCSD
93.8% 83.5?

FORM III



Alsbff:i:@
INCORPORATED

TOTAI DIESEL RANGE HYDROCARBONS-EXTRACTION REPORT

Matrix: Soi-f
Date Received:

ARI ID

08/26/L0

AK-L JOD: KKO /

Project: KINDER MORGAN LAUREL STATION
337 62344

Client
Client ID Arnt

! r-nat
Vo1 Basis

Dran
n-t^UA Lg

L0-2L524-RK67A
1,0-2r525-RK67B
ru-zraz o-t(no /\-
10-2I52'7 -RK67 D

r0-2L528- RK67E
70-2L52 9-RK67 F
10-21530-RK67G
10-21531-RK67H
r0-2I532-RK67 r
t0-21533-RK67J
I0-21"534-RK67K
_LU-Zl_3J3-KnO /L
10-21_536-090210MB1
L0-2L536- 0 902 10LCS 1
10-21536-09021OLCSD1
10-21536-RK67M
r u-z r f, J o-Kr1.o / Lvjrv.lJ

10-21536-RK67MMSD
10-2L531 -RK67N
10-21538-RK670
IU-ZL3JY-i{I1O/H
r0-2r540-RK67Q
r0-2I54 1-RK67R
I0-2I542-RK67S
70-2754 3-RK67T

A1-B6-1
AI-IJO-J
A-L-b/-r
A1-B7 -3
A1-88 -1
A1 -88 -3
A1-B9- l_

A1-B9-3
A1-B10- l_

A1-B1 0- 3
A1-B11-1
A1-B1 1 - 3
Method Bl-ank
Lab Control
!a! vvrfurvf 9u[J

AL-822-I
AI-822-T
n t n-6 1T1L- DZ Z- I
Ar-bzz- J
A1-B12- 1

AL-tr)-Z-J
AI-I'-LJ-I
A1-813-3
A_L -t1l:l - r
A1-815-3

8.21 q
8.48 q
9.06 g
8.83 g
8.61 g
8.57 q
9.38 g
9.15 g
8.16 g
Q64a
8.64 q
8.80 q
10.0 g
10.0 9
10.0 g
8.16 g
8.14 g
8.13 g
9.11 g
a aA n
8.81 g
8.58 g
9.02 q
9.31 g
8.80 q

1.00 mL
-1 . UU ML
1.00 mL
1.00 mL
1. OO mL
1".00 mL
1.00 mL
1.00 mL
1.00 mL
1. O0 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1. O0 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1. O0 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL

09/02/r0
09/02/r0
09/02/r0
09/02/r0
09/02/10
09/02/L0
09/02/r0
09/02/1-0
09/02/L0
09/02/10
09/02/r0
09/02/r0
09/02/1-0
09/02/70
09/02/r0
09/02/r0
09/02/10
09/02/r0
09/02/10
09/02/1,0
09/02/10
09/02/r0
09/02/10
09/02/70
09/02/L0

D

D

D

D

D

D

D

D

D

D

D

?

D

D

D

D

D

D

D

D

D

D

Basis: D:Dry Weight W=As Received
DieseJ- Extraction Report



fiisbff:tb@
INCORPOBATED

SIM SW827O SURROGATE RECOVERY SUMMARY

Matrix: Soil- QC Report No: RK67-URS
Project: KINDER MORGAN LAUREL STATION

331 62344

Client ID MNP DBA TOT OUT

MB-090610
LCS-090610
LCSD-090610
A1-89-1
A1-B9-3
AI-81.2_I
1{I-lJLZ-J

80.7% 85.0% 0
78.3? 91.0? 0
80.0u 88.'72 0
73.0% 80.3? 0
75.0? '79.32 0-1I.'72 80.7% 0
'7 4.32 82.3% 0

LCS/MB LrMrrS QC r,rMrTS

(MNP) : d10-2-Methylnaphthal-ene (35-100) (34-100)
(DBA) : dl-4-Dibenzo(a,h)anthracene (31-I20) (10-117)

Prep Method: SW3546
Log Number Range:. IO-21530 to 10-21539

Page 1 for RK67
FORM-rr SI}{ SW8270



ORGANICS A}TATYSIS DATA SHEET
PNAs by sIM SW8270D-SIM cClMS
Page 1 of 1

Lab Sample ID: MB-090610
LIMS ID: 10*21530 n-,Marrix: soiJ- /E/
Data Release Authorized'r{'>
Reported: 09 / 08 / 10

Date Extracted:. 09/06/70
Date Analyzed:. 09/0'7 /L0 IOz
Instrument/AnaIyst : NT11/PK
GPC Cleanup: No
Silica Gel Cl-eanup: Yes
Afumina Cleanup: No

CAS Nunber Analyte

aANALYTTCAL(eo,
RESOURCES\Z
INCORPORATED

Samp1e ID: MB-090610
METHOD BI.ANK

QC Report No: RK67-URS
Project: KINDER MORGAN LAUREL STATION

Event z 33162344
Date Sampled: NA

Date Recei-ved: NA

Sample Amount: 10.00 g-dry-wt
52 Fina} Extract Volume: 0.5 mL

Dilution Factor: 1. O0
Percent Moisture: NA

RL Resu1t

9r-20-3
9r-51 -6
90-L2-0
208-96-8
83-32-9
86-13-'7
85-01-8
r20-12-7
20 6- 4 4-0
L29-00-0
5 6-55-3
218-0L-9
s0-32-8
1 93-3 9-5
53-7 0-3
r9r-24-2
rJz-04->
TOTBFA

Naphthalene 5. 0
2-Methylnaphthalene 5.0
1-Methylnaphthalene 5.0
AcenaphthyJ-ene 5.0
Ar:enanhthene 5.0
F]uorene 5. 0
Phenanthrene 5.0
Anthracene 5.0
Fluoranthene 5.0
Pyrene 5. 0
Benzo fa ) anthracene 5.0
Chrysene 5.0
Benzo (a) pyrene 5.0
Indeno (I,2,3-cd) pyrene 5 . 0
Dibenz (a, h) anthracene 5.0
Benzo(g,h,i)perylene 5.0
Dibenzofuran 5.0
Total Benzofluoranthenes 5.0

Pannrtarl i r ttn /Va /nn]'r\
^vvv! Lsu rrr Frv / ^v \yyv,/

SIM Senivolatile Sumogate Recovery

d10-2-Methylnaphthafene 80.7?
d14-Dibenzo (a, h) anthracen 85.0?

< 5.0 u
< 5.0 u
< 5.0 U

< 5.0 U
< 5.0 U
< 5.0 u
< 5.0 U
< 5.0 U
< 5.0 U

< 5.0 U

< 5.0 u
< 5.0 U
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u

FORM I



ORGAIiIICS AI{AI,YSIS DATA SHEET
PNAs by SIM sw8270D-sIM GClMs
Page 1 of 1

Lab Sample ID: RK67G
LIMS ID: 10-21530
Matrix: Soif .4n-!- D^r^^^^ ",,..horized ,,ffiudLd nefedDg nuL

Reported 09/08/I0

Date Extracted:. 09/06/I0
Date Anaf yzed: 09/0'7 /I0 12:08
f nstrument/AnaJ-yst : NT11/PK
GPC Cleanup: No
Silica GeI Cleanup: Yes
Afumlna Cleanup: No

CAS Nunber Analyte

aANALYTTCAL (e-n
RESOURCES\7
INCORPORATED

Sample ID: A1-B9-1
SAI'{PLE

OC Rannrf Nn. RK67-URSvv r\vvv!

eroject: KfNDER MORGAN LAUREL STATION
Event:33762344

Date Sampled: 08/24/I0
Date Received: 08/26/10

Sample Amount: 10.37 g-dry-wt
Final- Extract Vofume: 0.5 mL

Dilution Factor: 1.00
Percent Moisture: 6.9%

RL Resu1t

9L-20-3
9I-51 -6
90-12-0
208-96-8
83-32-9
86-1 3-1
8s-01-8
r20-L2-1
206-44-0
r29-00-0
5 6-s5-3
21,8-07-9
5 0-32-8
1 93- 3 9-5
53-7 0-3
r9I-24-2
I32-64-9
TOTBFA

Naphthalene
2 -Methylnaphthalene
1 -Methrrl nanh1_ ha l.ene
n^^^^^LrL,,l ^^^6UglrqPIl LtIy f grrs

Ananrnl-rl-hona

Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
P.an zn /: \ nrrrano

\ s / rJ r v++v

TnAann/1 ? ?-nrl\\LtLtJ -*/pyrene
Dibenz (a, h) anthracene
Rcnzn f c- h - i 't nerrrfene\YIt"LIYe"f

Dibenzofuran
Totaf Benzofl-uoranthenes

Pannrt- aA i n ttn /Va /nnh\r\vyv! tsy / JlY \ t-t " /

SIM SemivoJ-atile Surrogate Recovery

d10-2-Methylnaphthalene 73.0%
d14-Dibenzo (a,h) anthracen 80. 3%

4.8
4.8
4.8
4.8
4.8
4.8
4.8
AR
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4R
4.8
4.8

7.2
< 4.8 U

< 4.8 U

< 4.8 U
< 4.8 U

< 4.8 U
< 4.8 U

< 4.8 U
< 4.8 U
< 4.8 U
< 4.8 U
< 4.8 U

< 4.8 U

< 4.8 U

< 4.8 U

< 4.8 U

< 4.8 U
< 4.8 U

FORM T



ORGAI{ICS AI.IAIYSIS DATA SHEET
PNAs by SIM SW8270D-SIM GCIMS
Page 1 of 1

Lab Samp1e ID: RK67H
LrMS rD: 10-2L53I
Matrix: Soil-
Data Release AuthorLzed:
Rcnnrf erl' Oq /OR /70

Date Extracted: 09/06/I0
Date Anal-yzed: 09/01/L0 12:33
-Lnsc.rument /Anaavst' : t\"r- 1 r- / Hr\
GPC Cleanup: No
Sll-j-ca Gel Cleanup: Yes
A I rrmi n: Cl c:nrrn. |r]9vf vsrrsr.

CAS Nu:nber AnaLyte

ANALYTICALI17A:
RESOURCES\7
INCORPORATED

Sarnple ID: A1-89-3
SA}4PLE

QC Report No: RK67-URS
Project: KTNDER MORGAN LAUREL STATION

Event: 337 62344
Date Sampled: 08/24/I0

Date Received: 08/26/IO

Sample Amount: 10.96 g-dry-wt
Final Extract Volume: 0.5 mL

Dil-ution Factor: 1.00
Percent Moisture z 9.'7%

RL Result

9I-20-3
9L-5"7 -6
90-12-0
208-96-8
83-32-9
86-1 3-7
85-01-8
r20-12-1
206-44-0
129-00-0
5 6-55- 3
2r8-0r-9
50-32-8
1 93-3 9- 5
53-7 0-3
19L-24-2
rJz-o.t-Y
TOTBFA

NT:nh1- h: l ano
2 -MethyJ-naphthalene
'l -Mcf hrzl nenhtha ].ene
Anon:nh1-hrzl ana
Anon:nl-rl-hona

Fl-uorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Rcnzof:lani_hrar:ene
Chrysene
Benzo (a) pyrene
TnAana / -l ? ?-arl \\L' at J --/ pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) perylene
Dibenzofuran
TotaI BenzofLuoranthenes

Pannrl-orl ; ^ ,.- /1,^ /^^D-\nsyv! usu frr Pv/ ^y \yyul

SIM SemivoJ-atile Surrogate Recovery

dl-O-2-MethyJ-naphthalene 75.0U
d14-Dibenzo (a, h) anthracen 79.3%

4.b
q.o
q.o
4.O
4.6
.{.ro

4.6
q.o
q.o

4.O
4.O
4.6
4.O

4.O

< 4.6 U

< 4.6 U
< 4.6 U

< 4.6 U

< 4.6 U

< 4.6 U

< 4.6 U
< 4.6 U

< 4.6 U
< 4.6 U
< 4.6 U

< 4.6 U
< 4.6 U

< 4.6 U

< 4.6 U

< 4.6 U

< 4.6 U

< 4.6 U

FORM I



ORGAI.IICS ANALYSIS DATA SHEET
PNAs by SIM SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: RK67O
LIMS ID: 1O-21538
Matrix: Soil
Data Release Authorized:
Rcnnrt-cd' 0q /nR /10

Date Extracted:. 09/06/70
Date Ana.l-yzed: 09 / 07 / I0 L2:58
Instrument/Analyst : NT11/PK
GPC Cleanup: No
Silica Gel Cleanup: Yes
Al rlmi n: Cl c:nrrn: Ncr

CAS Nunber Analyte

-ANALyncAL (JJA
RESOURCES\Z
INCORPORATED

Sanple ID: A1-812-1
SAI'{PLE

QC Report No: RK67-URS
Project: KINDER MORGAN LAUREL STATION

Event: 337 62344
D:te Samnlccl: 08/24/L0

Date Received: 08/26/10

Sample Amount: 10.62 g-dry-wt
Final- Extract Volume: 0.5 mL

Dil-ution Eactor: 1. 00
Percent Moisturel. 12.5%

RL Result

9t-20-3
9L-51 -6
90-12-0
208-96-8
83-32-9
8 6-7 3-'7
8s-01-8
r20-L2-7
206- 4 4-0
L29-00-0
5 6-55-3
218 - 01- 9
s0-32-8
193-39-5
s3-70-3
L9t-24-2
r32-64-9
TOTBFA

< 4.1
< 4.7
< 4.'7
< 4.'7
< 4.-7
< 4.7
< 4.'7
< 4.1
< 4.'7
< 4.1
< 4.1
< 4.'7
< 4.1
< 4.1
< 4.1
< 4.1
< 4.1
< 4.7

Nr-^LrL-l ^*^t\oPrr Ltlaf srrs
2-Mef hrrl n:nhth: l.ene
-l -Methwl n:nhtha l-ene
Anananhl-hrzl ona
A nan rnfr l- h ona

Fluorene
Phenanthrene
Anthracene
Fluoranthene
Drrron a
Rcnznfe):nfhr;r-ene
f-hrrrqona
Ronzn /e \ nrrreno
Tnrlann /'l ? ?-nd \\+tLtJ -*/pyrene
Dibenz (a, h) anthracene
Panzn/n h i\narrTfgng\Yt !!l
Dibenzofuran
TotaI Benzof Iuoranthenes

L1
A7
4.7
4.'7
4.'7
4.1
4.'7
a'1
4.1
4.1
L'1
4.'7
A1
4.1
4.1
4.1
L1
A7

U
U

U

U

U

U

U

U
U

U

U

U

U

U

U

U
U

U

Ponnri- arl i n tta /Vt {nnh)rY|'-Y \rrvl

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthalene'lI.1Z
d14-Dibenzo (at h) anthracen 80.7%

FORM T



ORGA$TICS A}IAI,YSIS DATA SHEET
PNAs by SIM sw8270D-SIM GClMs
Page 1 of 1

Lab Sample ID: RK67P
LIMS ID: 10-21539 .-
Matrix: Soil- ,4KData Release Authorizedr t'/'-
Rennr.|-ad. nq /OR /10r\vvv! gvv.

Date Extracted:. 09/06/I0
Date Analyzed: 09/01 /I0 L3:24
Instrument/AnaIyst : NT11/PK
GPC Cleanup: No
Sil-ica Gel- Cleanup: Yes
Afumina Cleanup: No

CAS Nu-nber Analyte

^ANALYTICALTJIA
RESOURCES \Z
INCORPORATED

Sample ID: A1-812-3
SAI{PLE

OC Renort No: RK67-URS
Project: KINDER MORGAN LAUREL STATION

Event: 337 62344
Date Sampled: 08/24/70

Date Received: 08/26/L0

Sample Amount: 10.48 g-dry-wt
Final Extract Volume: 0.5 mL

Dil-ution Factor: 1.00
Percent Moisture: l-3.0?

RL Result

9L-20-3
91,-51-6
90-!2-0
208-96-8
83-32-9
8 6-1 3-1
85-01-8
120-12-1
206-44-0
12 9-00-0
56-5s-3
2r8-0t-9
s0-32-8
193-39-5
53-70-3
t9r-24-2
L5Z-04-Y
TOTBFA

NT:nh1- h: I ona

2 -Methylnaphthalene
'l -Mothr;l n:nh1- hal.ene
Ananrnhf hrr'l ana
Anon:nh l- hono
Fl-uorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Rcnzn /a ) enthracene
Chrysene
Ilan za rf : I nrrrane

\ s / rJ ! v..v

Tnrlannif l 2 ?-nrl\--/ pyrene
Dibenz (a, h) anthracene
Ranzn /c. h - i \ nerrrfene\Y I LLI L I YVL J

Dibenzofuran
Total- Benzofl-uoranthenes

Pannrl- arl in rta /Va Innh\tsYl J:Y \rI/"/

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthafene 74.3%
d14-Dibenzo (at h) anthracen 82.3?

4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8

< 4.8 U

< 4.8 U

< 4.8 U
< 4.8 U
< 4.8 U

< 4.8 U
< 4.8 U
< 4.8 U

< 4.8 U

< 4.8 U
< 4.8 U
< 4.8 U
< 4.8 U

< 4.8 U

< 4.8 U

< 4.8 U

< 4.8 U
< 4.8 U

FORM I



ORGA}TICS ANAI.YSIS DATA SHEET
PNAs by SW8270D-SIM GCIMS
Page 1 of 1

r.rh \amh'6 rr)r rrUb-uyubl_u
LIMS ID:10-21530
Matrix: Soil-
Data Re]ease Authorized
Rcnort-ad' Oq/OR/10

Date Extracted:. 09/06/10

Date Anal-yzed LCS:. 09/01 /I0
LCSD: 09/01 /I0

fnstrument/Analyst LCS: NT1
LCSD: NT1

Analyte

Sample ID: LCS-090610
I,AB CONTROL

Alsbff:rb@
INCORPORATED

SAI"IPLE

O1- R ann rl- NIn .

Prni onl- .

Event:
Fl:ta Qamnlod.

Date Received:

Samn l e

FinaI Extract

Dil-ution

1O O n-Arrr-urf
'I fi O n-drrr-urf

0.50 mL
U.5U ML
1. 00
1.00

RK67-URS
KINDER MORGAN LAUREL STATION
33'7 62344

l-1:17
II:4J

L/PK
I /PK

NA
NA

Amount

Vol-ume

Factor

LCS:
LCSD:

LCS:
LCSD:

LCS:
LCSD:

Spike LCS
Added-LCS Recovery

Spike LCSD
LCSD Added-LCSD Recovery RPD

lrlrnhf he l ona

2 -Methylnaphthafene
1 -Mcthrr'l nanhtha 1 cr16
Anonrnlrf hrrl ano
A^^n ^nh 1-h 6n a

Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Ranz^ /:\ rnfhrrnono

Chrysene
R6n7^ar\nrrron6\e/vJ!vr'v
Indeno (!, 2, 3-cd) pyrene
Dibenz ( a, h) anthracene
Benzo (9,h, i)perylene
Dibenzofuran
TotaI Benzofluoranthenes

100 150
104 150
701 150
107 150
104 150
7r2 150
L20 150
r22 150
136 150
r20 150
174 150
108 150
L26 150
r22 150
124 150
720 l_50

98. 5 150
258 300

66."72 4 .6rt
69 .32 4 .9%
17.3% 1.BZ
1t.32 6.8?
69.3eo 5.9%
14.'72 1.4%
80.08 8.7e"
81.3? I .5?
90.1% '7.62
80.03 6.92
16.jeo 6.32
12.0% 1.1%
84 . 0g 6.6Z
81.3? 6. B?
82.12 70.22
80.0u 10. 5%

65.12 4.12
86.0% 1.62

95.5
99.0
99.0

100
98.0

104
110
It2
rzo
LL2
107
100
118
114
It2
108

94.0
239

P annrf arl in pqlkg (ppb)

150
150
150
150
150
150
150
150
150
l_s0
150
150
t-50
150
150
150
l_ 50
300

63.7C
66.0%
66 .016
66.12
65.3U
69.3%
73.39
'7 4.12
84.0%
14.12
71.3%
66 .1%
'78.'tz
'7 6 .0e"
14.'7%
'7 2 .0e"
62 .'7 eb

'7 9 .1%

RPD cafcufated using sampfe concentrations per SW846.

SIM Semivolatile Surrogate Reeovery

LCS LCSD
d1O-2-Methylnaphthafene 78.3% 80.0%
d14-Dibenzo(a,h)anthracen 91.0? 88.7U

FORM III



J/ F- Ana lyti ca I Resou rces, I n corpo rated

-aU Analytical Chemists and Consultants

September 9,2010

Karen Mixon
URS Corporation
Century Square
1501 Fourth Avenue Suite 1400
Seattle, WA 98101

RE: Laurel Station
ARI Job: RI(68

Dear Karen:

Please find enclosed the original Chain-of-Custody (COC) record, samfle receipt
documentation, and the final data package for the project referenced above.

Sample receipt information and analytical details are addressed in the Case Narrative.

Copies of the reports and all associated raw data will be kept on file at ARI. If you have any
questions or require additional information, please contact me at your convenience.

Sincerely,
ANALYTICAL RESOURCES. INC.n ,//lf ./hU//f^ ft--tY/#I tt ,t\-/ \J
Eric Branson
Project Manager

-for-
Kelly Bottem
Client Services Manager
(206) 69s-62rr
kellyb@ailabs.com
ww.lv.arilabs.com

Page 1 of

4611 South 134th Place, Suite 100 o TukwilaWAg8l68 e 206-695-6200 o 206-695-6201 fax
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J) Analytical Resources, Incorporated

W Analytical Chemists and Consultants Gooler ReceiPt Forrn

ARrcrient: \[ ttS
COG No(s):

Assisned ARlJob *n S4JA'g,

Project

Delivered

Tracking No:

Gourier

1fl fr6
Hand

011

@
@

NO

NO

NO

Mm
Temp Gun lD#:-

',,*", 0115'

Log-ln Phase:

Was a temperature blank included in the cooler? ...;-{....'.' z-*-:"_
What kind of packing material was used? ... Bubble Wrap \tet loe) Gel Packs (Baggieqfoam Bloek

\---l\---l

Was sufficient ice used (if appropriate)? ... . -. ....'. .....

Were all bottles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received? ....'...'.......

Did all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (boftles) require preservation? (attach preservation sheet, excluding VOCs)..'

Paper

M

YEs (9
Other:-

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

H,&{6

@,

/f€s,
@

YES

@

Split by:_

tdiscrepancies or concens *

Bv: Date:

>4mfil

firfi
Small ) "sm"

Peabubbles ) "pb"

Large ) "lg"
Headspace ) "hs"

0016F
3t2110

Cooler Receipt Form Revision 014



Kinder Morgan - Additional PAH Requests

Subject: Kinder Morgan - Additional PAH Requests

From : Jen_Gamer@URSCorp. com
Date: Wed, 1 Sep 2010 16:07:52 -0700
To: kellyb@arilabs.com
C C : Karen_Mixon@URS Corp. co m, eic @arilab s. com

Kelly -

In addition to the two samples that Karen authorized for PAH analysis last week (AI-Bl-1 and AI-B1-3), please
analyze the following samples for SIM-PAHs:

AI-BD-,|RKUNh

^r-d] 
2w7H

A1-B12-l o
At-Btz4?
Ar-86-rFrwO

^r-B)/-3vAr-B)4-1b
Ar-Byl4p
Ar-82#rF

^r-B70r3l

(LYVT q-+\,c-F

RKuE c-D,rd;o-P

I don't know the laboratory IDs for the above-noted samples since we don't have sample acknowledgements. Let me
or Karen know if you have questions or need more information,

Jen

URS Corporation
15014thAve. Suite 1400
Seattle, WA 98101
Phone: 206.438.2700
Direct: 206.438.2063
Fax:206.438.2699

This e-mail and any attachments contain URS Corporation confidential information that may be proprietary or privileged. If
you receive this message in error or are not the intended recipient, you should not retain, distribute, disclose or use any ofthis
information and you should destroy the e-mail and any attachments or copies.

&1fi4 - &ts43
9lS qLl - ;2t5ta3

I of I 9lll20l0 4:11PM



ANALYTICAL
PaRESOURGES
INGORPORATED

Sample Receipt:

Analytical Resources, Inc. (ARI) accepted several soil samples and one trip blank in good condition on
August 26,2010 under ARI Sample Delivery Group (SDG) RK68. The samples were received at cooler
temperatures of 1.3, 4.3, and 5.5'C.

For further details regarding sample receipt please refer to the enclosed Cooler Receipt Form.

Select samples were analyzed for NWTPH-G plus BTEX and NWTPH-Dx, as requested on the Chain of
Custody. SIM PNA analysis was later added to select samples, according to email correspondence, which has
been included.

PNAs bv 8270D SIM (GC/IVIS):

The samples were extracted on09l06ll0 and analyzed on 09/07110 - within the method recommended holding
time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Internal standards: All internal standards were in control.

Surrogates: Recoveries were in control.

Method Blank: The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCSILCSD: Recoveries were in control.

MS/IVISD: Recoveries were in control.

Diesel Ranse Organics by NWTPH-D Extended:

The samples were extracted on09103/10 and analyzed on09/06llo - within the method recommended holding
time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Surrogates: Recoveries were in control.

Method Blank: The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD: Recoveries were in control.

MSINISD: Recoveries were in control.



ANALYTICAL
PaRESOURGES
INCORPORATED

Gasoline Ranee Oreanics byNWTPH-Gx plus BTEX bv 80218 Mod:

The samples were analyzed on 08/30/10 - within the method recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria. Su:rogates from
the BTEX CCALs were used for analytical purposes. Surrogate recoveries for gas CCALs are irrelevant.

Surrogates: Recoveries were in control.

Method Blanks: The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCSILCSD: Recoveries were in control.

MS/MSD: Recoveries were in control.



@ iHifi ::i ff :"J[r:,$:Jt"Jft:""1,

Data Reporting Qualifiers
Effective 7l1Ol2O09

lnorganic Data

U Indicates that the target analyte was not detected at the reported concentration

* Duplicate RPD is not within established control limits

B Reported value is less than the CRDL but > the Reporting Limit

N Matrix Spike recovery not within established control limits

NA Not Applicable, analyte not spiked

H The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

L Analyte concentration is <5 times the Reporting Limit and the replicate control limit
defaults to t1 RL instead of the normal 20% RPD

Organic Data

U lndicates that the target analyte was not detected at the reported concentration

* Flagged value is not within established control limits

B Analyte detected in an associated Method Blank at a concentration greater than
one-half of ARI's Reporting Limit or 5o/o of the regulatory limit or 5o/o of the analyte
concentration in the sample.

J Estimated concentration when the value is less than ARI's established reporting
limits

D The spiked compound was not detected due to sample extract dilution

E Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

O Indicates a detected analyte with an initial or continuing calibration that does not
meet established acceptance criteria (<20%RSD, <2oo/oDrift or minimum RRF).

S Indicates an analyte response that has saturated the detector. The calculated
concentration is not valid; a dilution is required to obtain valid quantification of the
analyte

Laboratory Quality Assurance Plan Page 130 of 155 U"t"'"^Jr?;?33



J )- Analytical Resources, lncorporated
-aj, Analytical Chemists and Consultants

NA The flagged analyte was not analyzed for

NR Spiked compound recovery is not reported due to chromatographic interference

NS The flagged analyte was not spiked into the sample

M Estimated value for an analyte detected and confirmed by an analyst but with low
spectral match parameters. This flag is used only for GC-MS analyses

M2 The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern most
closely matches that of the sample. The reported value is an estimate.

N The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a "tentative identification"

Y The analyte is not detected at or above the reported concentration. The reporting
limit is raised due to chromatographic interference. The Y flag is equivalent to the
U flag with a raised reporting limit.

C The analyte was positively identified on only one of two chromatographic columns.
Chromatographic interference prevented a positive identification on the second
column

P The analyte was detected on both chromatographic columns but the quantified
values differ by 240o/o RPD with no obvious chromatographic interference

Geotechnical Data

A The total of all fines fractions. This flag is used to report total fines when only
sieve analysis is requested and balances total grain size with sample weight.

F Samples were frozen prior to particle size determination

SM Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with the
sieving process and/or moisture content, porosity and saturation calculations

SS Sample did not contain the proportion of "fines" required to perform the pipette
portion of the grain size analysis

W Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Laboratory Quality Assurance Plan Page 131 of 155 Version 13-000
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AK-L LJ OD : KKbU
Matrix: Soif

AXstff:tb@
INCORPORATED

TPHG SOIL SURROGATE RECOVERY SUM}4ARY

QC Report No: RK68-URS
Project: Kinder Morgan-Laurel- Station Data

Event: 337 62344

BFB TFT BBZ TOT OUTClient ID
MB-083010
LCS-083010
LCSD-083010
A1-B1 4 - 1

41-B1 4 -3
Al_-Bl_ 6-1
A1-B1 6-3
AI-EZ4_ I
A)--BZ4- J
A1-u_Ld-_L
A1-B18-3

n6n IT\I_ DZU- I
A1-B2 0-3
Al_-B19-1
Al_-iJ.L v-J
A1-B25-1
Ar- bz a- J
A1-817-1
A1-B17-1 MS
Al_-Bl_7-1 MSD
A1-B17-3
A1-823- 1

Ar- trz 5- J
SOIL-DUP9

(BFB) : Bromofluorobenzene
(TFT) : Triffuorotofuene
(BBZ) : Bromobenzene

Loq Number Ranqe:. 10-21-544 to

LCS/I€ LIMITS QC LIMITS
(70-130) (70-130)
(80-120) ( 66-L23)
(80-120) (52-1,30)

L0-2r562

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

98.5% 101?
109% 108%
1 11% 110 %

109% 701%
IIAe" 110%
1"L2Z 1 11?
109% 106%
110% 108%
L02Z 103%
1082 106Z
106% 103%
106% 1"04e"

99.42 99.82
108? r01%
r01% r01z
r04e. 105?
109% 108?
108% 108%
r04z L04z
L04Z rO4Z

95 .22 9'7 .8e"
99 - 5e" 101%
103% 105%

98. 6% l02Z

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

FORM II TPHG

P:aa 1 fnr RK6R



BETX SOIL SURROGATE

ARI Job: RK68
Matrix: Soil

C1ient ID
MB-083010
LCS-083010
LCSD-083010
A1-B14 - l_

A-L-TJ-1 4-J
A1 -B1 6- 1
A1-tJ-L b-J
AL-824-r
AL-824-3
A1-818-1
Al_-u_Ld-J

h^n It\r- Dzv- r
AI_ bZU- J
A1-B19-L
A_L-lj.l_ v-J
A1-B25-1
A1-B25-3
Al--IJl_ /-t-

A1-817-1 MS
A1-B17- 1- MSD
.|\1-IJT /-J
t\r- bz J- L

A)--bzJ-J
SO]L-DUP9

(TFT) : Trifluorotoluene
f RRZ ) : Rromokren zene

Log Number Range:. 10-2L544 to

LCS/MB LIMITS QC LIMITS
(80-120) ( 68-L24)
('77-r20) (62-L34)

I0-2t562

95.42 99.12
I0 6eo 10 6e"

r07z 108%
105? r04e"
111? 10I %

108? t07z
t04e" l04z
105? 105?

98.'72 101%
t_03? 103?
r02z 100%
t02eo 10 0 ?

96 .3e" 96 . 6eo

L02Z r04Z
r02z 104e"

99.0% l02z
r04z 105%
L04Z 106%
10 0 z r02eo
101? 103 %

93 . 0% 95 .92
96.72 99.L2
99.22 702e"
95.42 98 .8%

0
0
n

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
n

0
0
0
0

A}s!fi8rr@
INCORPORATED

RECOVERY SUMMARY

QC Report No: RK68-URS
Proi er-f : Ki nder Mnrcren-T,arrref Station Data

Event: 337 62344

TFT BBZ TOT OUT

FORM II BETX

pad6 | tnr RKhx



ANr..-.^-. A

"."El'#ft(@INCORPORATED
TPHG WATER SURROGATE RECOVERY SUMIIARY

ARI Job: RK68 QC Report No: RK68-URS
Matrix: Water Project: Kinder Morgan-Laurel- Station Data

Event: 337 62344

Client ID TE.T BBZ TOT OUT
't rr h R I rn k 110 % I0'7 e" 0

LCS/}C LIMITS QC LIMITS
(TFT) : Trifl-uorotofuene (80-120) (80-120)
(BBZ) : Bromobenzene (80-120) (80-120)

Log Number Range z 10-21563 to L0-21563

FORM II TPHG



ANAr\rTrf\ar a

"="ELiiEEEWINCORPORATED
BETX I.IATER STTRROGATE RECOVERY SUMI4ARY

ARI Job: RK68 QC Report No: RK68-URS
Matrlx: Water Project: Kinder Morgan-Lauref Station Data

Event:33762344

Client ID TFT BBZ TOT OUT
't 11n H I an k 108% I04% 0

LCS/I4B LTMTTS QC LTMTTS
(TFT) : Trj-fluorotoluene (19-I2O) (80-120)
(BBZ) : Bromobenzene (19-120) (80-120)

Loq Number Ranse: L0-2L553 to 10-21563

FORM II BETX

D:na'l fnr RI(6R



ORGAIIICS AI\IATYSIS DATA SHEET
BETX by Method SW8021BD1od
TPHG by Method NWIIPHG
Page 1 of 1

Lab Samp1e ID: MB-083010
LIMS ID: I0-2I544
Matrix: Soif
Data Refease Authorized:
Renorfecl: O9/Oi/L0

Date Anal-yzed: 08/30/10 11:43
-LnstrumenE/AnalvsE a v rD5 / Lvlt!

CAS Number Analyte

t
ANALYTICALT]IA
RESOURCES\Z
INCORPORATED

Sa:nple ID: MB-083010
METHOD BI,ANK

QC Report No: RK68-URS
Proi ect : Ki ncler Moroan-T'artrel- Station Data

Event:33762344
Date Sampled: NA

Date Received: NA

Purge Volume: 5. O mL
Qrmnl a Amarrnl- . 1nn ma-rlrrr-r^rt

RL Result

'7 I-43-2 Benzene
108-88-3 Tofuene
100-4l--4 Ethylbenzene
1?q6n1-??-1 m n-Yrzl onorr!, y .rl, rvlrv

95-4'7 -6 o-Xylene

t2
I2
I2
25
t2

<12U
<12U
<12U
<25u
<72u

GAS ]D
G:snl inc R:ncre Hrzdror-:rl-rons 5.0 < 5.0 U ---

BETX Sunogate Recovery

Trif l-uorotoluene
Bromobenzene

95 .4e"
99.Le"

Gasoline Surrogate Recovery

Trif luorotol-uene
Bromobenzene

98.5?
101%

BETX values reported in VS/kg (ppb)
Gasol-ine vafues reported in mglkg (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.

Quantitatj-on on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I



ORGA}IICS AI.IAIYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RK68A
LIMS ID: L0-21544
Matrix: Soil- ,4
Data Release Autho r!zed., ,i/6
Reported z 09 / 03 / 10 // '"

Date Anal-yzed: 08/30/70 12:53
f nstrument/Analyst : PID3/MH

CAS Nunber Anal-yte

?
ANALYTICAT(JIAT
RESOURCES\Z
INCORPORATED

SanpJ.e ID: A1-B14-1
SAMPLE

QC Report No: RK68-URS
Project: Kinder Morgan-Laurel- Station Data

Event:33762344
Date Sampled: 08/24/10

Date Received: 08/26/I0

Purge Volume: 5. 0 mL
Sample Amount: 79 mg-dry-wt

Percent Moisture: !2.9%

RL Resu].t

1 r-43-2
108-88-3
r00- 4r- 4

L] 960r-23-t
95-41-6

Benzene
Toluene
E1- hrr'l hanzano

m, p-Xylene
o-Xylene

Gasoline Range Hydrocarbons

BETX Surrogate Recovery

IO
L6
T6
32
I6

6.4

< 16
< 16
< 16
<32
< 16

U

U

U

U

U

< 6.4 u "o:_lo

Trif l-uorotoluene
Bromobenzene

1052
7042

Gasoline Surrogate Recovery

Tri f l-uorotoluene
Bromobenzene

109%
107%

BETX val-ues reported in Vg/kg (ppb)
Gasol-ine values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabfe gasoline pattern.

Quantitation on tota-I peaks in the gasoline range from Tofuene to Naphthal-ene.

Resul-ts corrected for soil moi-sture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGA}iIICS AI{AIYSIS DATA SHEET
BETX by Method SW8021Bt'1od
TPHG by Method IiIW:IPHG
Page 1 of 1

Lab SampJ-e ID: RK68B
LIMS ID: 10-21545
Matrix: Soif ,/ilData Rel-ease Author ized :L//J
Reported : 09 / 03 / I0

Date Anaf yzed: 08/30/ 10 l-3:17
fnstrument/Analyst : PID3/MH

CAS Nunber Anal.yte

a-
ANALYTICAL (fIA
RESOURCES\7
INCORPORATED

Samp1e ID: A1-B14-3
SAI{PLE

QC Report No: RK68-URS-ero;ect: Kinder Morgan-Laurel- Station Data
Event:33762344

Date Sampled: 08/24/I0
uace Kece1veo: v6/ zo/ Iv

Purge Vo1ume: 5. 0 mL
Sample Amount: 91 mg-dry-wt

Percent Moisturet It.92

RL Result

1L-43-2 Benzene
108-88-3 Toluene
100-4l--4 Ethylbenzene
L1960L-23-1 m,p-Xylene
95- 4'7 -6 o-Xyf ene

I4
I4
14
2'7
14

< 14 U
<14U
<14U
<2'7u
< 14 U

GAS ID
Gasol ine Renrre Hrrdrnnarlrnnq 5.5 < 5.5 U ---

BEIX Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

111%
108?

Gasoline Surrogate Recovery

T ri fluorot o luene
Bromobenzene

LI4%
110 %

BETX values reported in Vg/kS (ppb)
Gasoline values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positj-ve resul-t that does not match an identifiabl-e gasoline pattern.
Arr=nt-i{--fi tnfal noakq in l-ho naqolina ranco frnm Tnlrlcna !^ \r-^L+L-l^^^vuarIuILoLIvll vll uvLqf [/vqJlu rrr errs YqJvfrlrs !arlYU vJu9rf9 Lv t\aPllLllafgflEr

Resu]ts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGAI.IICS AI.IAIYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample fD: RK58C
LIMS ID: L0-2L546
Matrix: Soif ,r7
Data Release Authorlzed ,//Q
Reported:09/03/10 '

Date Analyzed: 08/30/10 L3242
Instrument/AnaJ-yst : PID3/MH

CAS Nunber Anal-yte

r
ANALYTTCAL (JA
RESOURCES\7
INCORPORATED

SampJ-e ID: A1-816-1
SAIVIPLE

QC Report No: RK68-URS
Project: Kinder Morgan-Laurel Station Data

Event:33762344
Date Sampled: 08/24/10

Date Received: 08/26/1,0

Purge Vol-ume: 5. O mL
Sample Amount: 79 mg-dry-wt

Percent Moisture:. 12.5%

RL Resu1t

1I-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
L1960I-23-I m,p-Xylene
95-41-6 o-Xylene

I6
I6
LO

32
I6

< 16 u
< 16 u
< 16 u
<32u
< 16 u

GAS ]D
G:snl ine Renoe Hrrdrnn:rl-rnnc 6.4 < 6.4 U ---

BETX Sunogate Recovery

Tri f l-uorotoluene
Bromobenzene

t_08u
707 Z

Gasoline Surrogate Recovery

Tri f l-uorotoluene
Bromobenzene

rL2Z
111%

BETX val-ues reported in VS/kg (ppb)
Gasofine val-ues reported in mglkg (pprn)

GAS: Indlcates the presence of gasoline or weathered gasol-j-ne.
GRO: Positive resu.l-t that does not match an identifiable gasoline pattern.
Arrrrf .if -f .i |- 

^]- 
 l narlz< in fho nr<nl ina ranna frnm Talrrana l- n Nl^nhl- laalanavuqllLfLdLIuII UII LvLqr }J9a^r rff Lff9 yqovrrlrc !o1lvu vfuErru uv r!alrrrurrqfslfs.

Results corrected for soif moisture content per Secti-on 11.10.5 of EPA Method 8000C.

FORM I



fixsbffsrb@
INCORPORATEDORGAI.IICS AI{AIYSIS DATA SHEET

BETX by Method SW8021BN1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RK68D
LIMS ID: I0-2I54'7
Matrix: Soil
Data Rel-ease Authorized:
Rennrfccl. nq/O3/10

Date Anal-yzedz 08/30/10 14:06
l- nsErumenE/Ana.l-vst' : Ht_uJlIvtH

CAS Nunber Anal-yte

Sa:nple ID: A1-815-3
SAMPLE

f)1- Pannrl- Nln

Proj ect
Event

Date Sampled
Date Received

RK6 8 -URS
Ki ndcr Morc:n-T..1urel- Station Data
33'7 62344
08/24/10
08/26/70

Purge Vol-ume: 5. 0 mL
Qamnla Amnrrnl- . ?6 ma-rlr\r-r^rfvqrLLyrv

Percent Moi-sture: 15. 9?

RL ResuLt

'7 l- 43-2 Benzene
108-88-3 Tofuene
100-41-4 Ethylbenzene
L'7 960I-23-I m, p-Xyf ene
95-41-6 o-Xy1ene

t7
T1
L1
i4
I1

<17U
<17U
<I'7U
<34U
<17u

GAS ID
Gasol i ne Renoe Hrrdrncerlrnnq 6.1 < 6.1 U ---

BETX Surrogate Recovery

Tr.if f uorotol-uene
Bromobenzene

L04e"
104%

GasoJ.ine Surrogate Recovery

Tri f l-uorotol-uene
Bromobenzene

10 9?
106%

BETX val-ues reported in VS/kg (ppb)
Gasofine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasol-ine.
GRO: Positive resul-t that does not match an identifiab.l-e qasoline pattern.

Arrrnf if .+i l-nl-:l narlzq in j-ho caqnlino r:nce fram Tolrrcnc tn N:nhl-h:lcnevuqlrufLaLlvrr vlr Lvuqr ysq^o

Results corrected for soil- moi-sture content per Section 1l-.10.5 of EPA Method 8000C.

FORM I



ORGA}UCS AI{AIYSIS DATA SHEET
BETX by Method Sw8021Bt'1od
TPHG by Method NWTPHG
Page 1 of l-

| =^ s3m^ra rrr. r(KbuEj

LIMS ID:10-21548
Matrix: Soil
Data Release Authorized:
Rcnnrter] ' Oq /O" /I0

Date Anal- yzed: 08 / 30 / L0 l- 4 : 3 0
Instrument/Analyst : PID3/MH

CAS Nunber Analyte

a,
ANALYTICAL (IIFA
RESOURCES\7
INCORPORATED

SanpJ-e ID: A1-824-1
SAf'lPLE

f\r. Pannrl- \In. PK68-URS
vv r\vyv!

Project: Kinder Morgan-Laurel- Station Data
Event:33762344

f)af a Q:mnl arl . nB /24 /10
Date Received: OB / 26 / 1,0

Purge Vofume: 5.0 mL
SampJ-e Amount: 63 mg-dry-wt

Percent Moisture:. 20.0%

RL Result

1I-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
I7960I-23-1 m,p-Xylene
95-4'7-6 o-Xylene

20
20
20
40
20

<20u
<20u
<20u
< 40 u
<20u

GAS ID
Gasol i nc R:noe Hrrdrncarl'rnns 'l .9 < 1 .9 U ---

BETX Surogate Recovery

Tri- f l-uorotoluene
Bromobenzene

105%
105%

GasoJ-ine Surrogate Recovery

Tri-f l-uorotol-uene
Bromobenzene

110 ?
108%

BETX val-ues reported in Vg/kg (ppb)
Gasofine values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasolj-ne.
GRO: Positive resul-t that does not match an identifiabfe gasol-ine pattern.

Quantitation on totaf peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Sectiqn 11.10.5 of EPA Method 8000C.

FORM I



*:stff:tb@
INCORPORATEDORGAI{ICS AI\TALYSIS DATA SHEET

BETX by Method Sw8021BD1od
TPHG by Method lirW:IPHG
Page 1 of 1

T,:l-r S:mnle TD: RK68F
LIMS ID: L0-21549
Matrix: Soil- A
Data Refease Authorizedt ,4*/
Reportedt 09/03/10

Date Anafyzed: 08/30/L0 75:44
fnstrument/Analyst : PID3/MH

CAS Nunber Analyte

Sample ID: A1-824-3
SAI'{PLE

A/- Pannrf NTn

Drni anf

Event
F)rl-a Q:mnl arl

Date Received

RK68 -URS
Kinder Morgan-Laurel- Station Data
33'7 62344
08/24/r0
08/26/rO

Purge Vol-ume: 5.0 mL
Qamnla Amnrrnl- . QE ma-dr\r-r^rl-

Percent Moisture:. ]-3.2%

RL Result

71"- 43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
L'19601--23-7 m,p-XyIene
95-4'7 -6 o-Xyl-ene

15
15
15
29
15

<15U
< 15 U

<15U
<29U
<15U

GAS ID
Gesnl i no R:ncc Hrzclron:rhons 5.9 < 5.9 U ---

BETX SuEogate Recovery

Trif l-uorotoluene
Bromobenzene

98.7e"
101%

Gasoline Surrogate Recovery

Trifluorotoluene
Bromobenzene

L022
103?

BETX val-ues reported in pg/kg (ppb)
Gasol-ine values reported in mglkg (ppm)

GAS: Indicates the presence of gasofine or weathered gasoLine.
GRO: Positive result that does not match an identifiabfe gasoline pattern.

A,,rnfif-r.i 1-nt:l no:lr< in 1-ho a:qnlina r:nco frnm Talltcno f^ NTrnl.r+l.rr'lana
VUdIIL-LLdLJ-(JIl (Jll uvLqr lreq^r llr Llrs varvrrrru !qrr9s !!vlrl rvruerls Lv !\4yltLlrqrsrrs.

Resul-ts corrected for soil moisture content per Sectj-on 11.10.5 of EPA Method 8000C.

FORM I



ORGANICS AI.IALYSIS DATA SHEET
BETX by Method SW8021BD1od
TPHG by Method NWTPHG
Page 1 of l-

Lab Sample ID: RK58G
LIMS ID:10-21550
Matrix: Soil- /4
Data Rel-ease Authorized., /fr
Reportedz 09/03/I0

Date Analyzed: 08/30/ 10 16:09
Instrument/AnaIvst : PID3/MH

CAS Nunber Anal-yte

F
ANALYTICAL (fBI
RESOURCES\Z
INCORPORATED

SampJ-e ID: A1-B18-1
SAI"IPLE

QC Report No: RK68-URS
Project: Kinder Morgan-Laurel Station Data

Event:33762344
F\:f o Q:mn l ad. nB /24 / IO

Date Received: 08/26/I0

Purge Volume: 5.0 mL
Sample Amount: 81 mg-dry-wt

Percent Moisture : L5.'7e"

RL Result

7I-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
17960I-23-I m,p-Xylene
95-4'7 -6 o-Xylene

15
15
15
31
15

< 15 u
< 15 u
<15u
< 31 U

<15U

GAS ]D
G:sol ine Rancre Hrrdror-arhons 6.2 < 6.2 U ---

BETX Surrogate Recovery

Tri f l-uorotof uene
Bromobenzene

103 %

103 %

Gasoline Surrogate Recovery

Tri ffuo roto Iuene
Bromobenzene

108?
106?

BETX values reported in pg/kg (ppb)
Gasol-ine values reported in mq/kq (ppm)

GAS: Indicates the. presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.

Quantitation on totaf peaks in the gasoline range from Tofuene to Naphthalene.

Resufts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORG,ANICS AI.IALYSIS DATA SHEET
BETX by Method SY[80218t'1od
TPHG by Method NWTPHG
Page 1 of 1

T.ah S:mnl e TD: RK68H
LIMS TD: 10-21551
Matrix: Soil-
Data Refease Authorized:
Renorfed: 0gl03/10

Date Anafyzed: 08/30/ 10 16:33
Instrument,/Analyst : PID3/MH

CAS Nunber Anal.yte

K

aANALYTICAL ['
RESOURCES\Z
INCORPORATED

Sample ID: A1-B18-3
SAI'IPLE

Ar- aannrf \Tn. PK68-URSYv !\vuv!

Project: Kinder Morgan-Laurel Station Data
Event: 337 62344

Date Sampled: 08/24/I0
Date Received: 08/26/I0

Purge Volume: 5.0 mL
Sample Amount: 84 mg-dry-wt

Percent Moisture: 15. 6?

RL Resu]-t

'7 l-43-2 Benzene
108-88-3 Tofuene
100-4 1-4 Ethylbenzene
11960I-23-L m,p-Xylene
95-41- 6 o-Xylene

15
15
15
30
15

< 15 u
<15U
<15u
<30U
<15u

GAS ID
Gasol i ne Ranoe Flrrdrnn:rhnnq 6.0 < 6. 0 U ---

BETX Surrogate Recovery

Tri fluorot oluene
Bromobenzene

L02Z
1002

Gasoline Surrogate Recovery

Tri fLuorotoluene
Bromobenzene

t_0 6%

103?

BETX val-ues reported in pS/kg (ppb)
Gasofine vafues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasol-ine.
GRO: Positive resul-t that does not match an identifiable gasofine pattern.

nri-6+if -f .i fnf:l norlz< in fho ceqnl inc ranco frnm Tnlttcna to N:nhfhalene-vuorlLa ua LIUrl vrr Lv Ler Peq^J rrr Lf fs vaovrrrls

Resul-ts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGAI.IICS AI.IALYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

T,el-r Samnl e TD. RK68I
LIMS ID:. 10-21552
Matrix: SoiI
Data Release Authorized:
Renortccl:- O9/O"/I0

Date Anal-yzed: 08/30/1-0 15:58
Instrument/Anal-vst : PID3/MH

CAS Nu:nber Analyte

aANALYTTCAL(e--,
RESOURGES \7
INCORPORATED

Sample ID: A1-B20-1
SAI"IPLE

QC Report No: RK68-URS
erolect: Kinder Morgan-Laurel- Station Data

Event: 337 62344
Date Sampled: 08/24/I0

Date Received: 08 /26/1,0

Purge Volume: 5.0 mL
Sampl-e Amount: 58 mg-dry-wt

Percent Moisture: 21 .'7%

RL Result

1l-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
I'7 960I-23-L m, p-Xylene
95-41-G o-Xylene

zz
22
22
43
22

<22u
<22u
<22u
< 43 U
<22V

GAS ID
G:snline R.anoc Hrrdrnc:rlrnns 8.6 < 8.6 U ---

BETX Surrogate Recovery

Tri- f l-uorotoluene
Bromobenzene

L02Z
100%

GasoJ-ine Sunogate Recovery

Tri f l-uorotol-uene
Bromobenzene

10 6%

t04z

BETX val-ues reported in Vg/kg (ppb)
Gasoline values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resuft that does not match an identifiable gasoline pattern.
A"rnf if -f i t-nl-al narlr< in l-ha a:qnl ina r:nno frnm Tnlrrana f 

^ 
lrl:nhj- halenovudrrLILqLIvrr vtt uvuqJ v9q^J vqovf rrru !qrrYE rrvrrr lvruslrs Lv r\q[JlrLrlqf sf rs.

Results corrected for soil- moisture content per Section l-1.10.5 of EPA Method 8000C.

FORM I



ORGA}TICS AI{ATYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Pase 1 of 1

T,:l-r Samnle TD: RK68J
LIMS ID: 10-21553
Matrix: Soil
Data Release Authorlzed:
Rannrtcd. Oq/n3/10

Date Anal-yzed: 08/30/10 I-l:22
lNSETUMCNE/ANAI-VSE i Y IDJ / LVIN

CAS Nunber Analyte

t=\
ANALYTICAL (JA
RESOURCES\7
INCORPORATED

Sarnple ID: A1-B20-3
SAI'IPLE

f)r- Pannrf \Ia . RK68 -URS
Project: Kinder Morgan-LaureI Stat.ion Data

Event:33762344
Dafe Samnlecl: 08/24/L0

Date Received: 08/26/I0

Purge Vol-ume: 5.0 mL
Sample Amount: 89 mg-dry-wt

Percent Moisture: ]-5.4%

RL Resu1t

'7 I- 43-2 Benzene
108-88-3 Toluene
l-00-41-4 Ethylbenzene
1'7 960I-23-I m, p-Xylene
95-41-6 o-Xyfene

L4
I4
I4
28
I4

< 14 U
< 14 U
< 14 U
< 28 u
< 14 U

GAS ID
Gasol i ne Ranoe F{rrdrncerhons 5. 6 < 5.6 U ---!\slrY v

BETX Surrogate Recovery

Tri f l-uorotoluene
Bromobenzene

96 .32
96 .62

Gasoline Surrogate Recovery

Tri- f l-uorotoluene
Bromobenzene

99.42
99.8%

BETX val-ues reported in pq/kq (ppb)
Gasoline val-ues reported in mg/kg (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoli-ne pattern.

Quantitation on total- peaks in the gasoline range from Toluene to Naphthalene.

Resufts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGANICS AI\IAIYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

T,:l'r S:mnl e TD. RK68K
LIMS IDz 10-21554
Matrix: Soil- /tfz
Data Release Authorizedt /-,/O
Reported O9/03/IO n'

Date Analyzed: 08 / 30 / 1,0 11 ; 4'7

Instrument/Analyst : PID3/MH

CAS Nunber Anal-yte

ANALYTTCAT(tlr-l
RESOURCES\Z
INCORPORATED

Sample fD: A1-B19-1
SAI{PLE

QC Report No: RK68-URS
iroject: Kinder Morgan-Laurel Station Data

Event: 337 62344
Date Sampled: 08/24/10

Date Received: 08/26/I0

Purge Vol-ume: 5.0 mL
Sample Amount: 84 mg-dry-wt

Percent Moisture: 13.0%

RL ResuIt

1 I- 43-2
1 08-8 8 -3
100-4 1-4
r'7 960r-23-t
95-4'7 -6

Benzene
Toluene
Flj- hrr'l hon zono
m, p-Xylene
o-XyIene

Ca qnl i no Rrnna Llrrdrnna rl'ran <

BETX Surrogate Recovery

15
15
l_5
30
15

6.0

<15
<15
<15
<30
<15

< 6.0

U

U

U

U

U

GAS ]Du ---

Tri f l-uorotof uene
Bromobenzene

r02e"
I04Z

Gasoline Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

108?
107 z

BETX val-ues reported in pg/kg (ppb)
Gasoline val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoJ-ine or weathered gasoline.
GRO: Positive resuft that does not match an identifiabl-e qasofine Dattern.
A'.rnf ;l-f i faf-'l nnrl.- ;- fha a:qnlina r:nca frnm Tnlrrana l-n \lrnh]-hrlonovudrlLILaLIvll vll LULaI P9a^D III Llrs VqOVrfrrs !erryu !!vrrL r Lv rro}JrlLllqfsfrg.

Resul-ts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGATiTICS AIIAI,YSIS DATA SHEET
BETX by Method SW8021BD1od
TPHG by Method NWIPHG
Page 1 of 1

LAD bAMPIC IIJ: KKbUL
LIMS ID;10-21555
Matrix: Soil-
Data Refease Authori-zed:
Rcnnrfcd' nq /O3 /10vJt vJl

Date Anal-yzed: 08/30/I0 18:11
fnstrument/AnaIvst : PID3/MH

CAS Nunber Analyte

z

t
ANALYTICALIJJEI
RESOURCES\7
INCORPORATED

Sanple ID: A1-819-3
SAI'IPLE

f)1- Pannri- Nln. PK68-URS
Yv r\vyv!

Project: Kinder Morgan-Laurel Station Data
Event: 337 62344

D:fc S:mnl ed: 08/24/I0
Date Received: 08/26/L0

Purge Vofume: 5.0 mL
Sample Amount: 92 mg-dry-wt

Percent Moisture z 14.2e"

RL Result

7I-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
L19601-23-L m,p-Xylene
95-41-6 o-Xylene

74
L4
L4
21
T4

< 14 U
< 14 u
< 14 U
<21 u
< 14 U

GAS ]D
Gasol-ine Range Hydrocarbons 5.5 < 5.5 U

BETX Surrogate Recowery

Tri fluorotoluene
Bromobenzene

r02z
7042

Gasoline Surrogate Recovery

Tri fluorotoluene
Bromobenzene

r07 z
I01 e"

BETX val-ues reported in pS/kg (ppb)
Gasol-j-ne val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabfe gasoline pattern.

Quantitation on total- peaks in the gasoline range from Toluene to Naphthalene.

Resul-ts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGAIIICS AI.IAIYSIS DATA SHEET
BETX by Method SW8021EMod
TPHG by Method NIfltPHG
Page 1 of 1

Lab Sample ID: RK68M
LTMS ID:10-21556
Matrix: Soil-
Data Release Authorized:
Renorre.l; o9/oi/1,0

Date Analyzed: 08/30/ 10 18:36
rnsErumenE/Ana.LvsE : t/IuJllvlll

CAS Nunber Anal-yte

ANALYnCAL(a
RESOURCES\7
INCORPORATED

Sample ID: A1-B25-1
SA}4PLE

QC Report No: RK68-URS
Project: Kinder Morgan-Laurel Station Data

Event: 337 62344
Date Sampled: 08/25/I0

Date Received: 08/26/I0

Purge Vol-ume: 5.0 mL
SampJ-e Amount: 73 mg-dry-wt

Percent Moisture: 16.5?

RI, Result

'7 I- 43-2 Benzene
108-88-3 Tofuene
100-4 1-4 Ethylbenzene
I1960L-23-I m,p-Xylene
95-41-6 o-XyIene

L'7
I'7
L1
34
1_'7

<17u
<17U
< l_7 u
<34u
<17u

GAS ID
Cesnl i ne Renoe Hrzdronerlrons 6. 8 < 6.8 U ---

BETX Surrogate Recovery

Tri f luorotol-uene
Bromobenzene

99.0%
1"O2%

Gasoline Sumogate Recovery

Trif l-uorotol-uene
Bromobenzene

104%
105%

BETX values reported in pS/kg (ppb)
Gasofine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resuft that does not match an identifiabl-e gasofj-ne pattern.

Quantitation on total- peaks in the gasoline range from Toluene to Naphthalene.

Resul-ts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGAI{ICS ANAI,YSIS DATA SHEET
BETX by Method SW8021Bt"1od
TPHG by Method NWTPHG
Page 1 of 1

T,al-r S:mnl e TD: RK68N
LIMS ID: I0-2L55'7
Matrix: Soil ''//f/f)

-r -^-^ n---hnri zarl . //xr'udLd ncredJc fluLrrv!r4su. r'r
Reported: 09/03/L0

Date Analyzed: 08/30 /10 1,9:01
lnstrument /AnaIvst i y IDJ / Lvltt

CAS Nunber Analyte

F
ANALYTICAL (fIF)
RESOURCES\Z
INCORPORATED

Sarople ID: A1-B25-3
SAIVIPLE

QC Report No: RK68-URS
Project: Kinder Morgan-Laurel- Station Data

Event:33762344
Date Sampled: 08/25/L0

Date Received: 08 / 26 / 1,0

Purge Volume: 5.0 mL
Sample Amount: 83 mg-dry-wt

Percent Moisturez 14.9%

RL Result

1 L- 43-2
108-88-3
100-4 1-4
r1 9607-23-7
95-4'7 -6

Benzene
Tol-uene
ts r n\, I nah Tana

m, p-XyJ-ene
o-Xylene

Gasol-ine Range Hydrocarbons

BETX Suffogate Recovery

15
l_5
15
30
15

6.0

<15
<15
<15
<30
<15

< 6.0

U

U

U

U

U

GAS ]Du ---

Tri f l-uorotof uene
Bromobenzene

r04e"
105%

Gasoline Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

10 9?
108?

BETX values reported in pS/kg (ppb)
GasoLine values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.
Arrrnf .i l.li f ^r^'l ^^-Lr 

.i 
^ f h6 n:qnl i no ranne frnm Tnl ltana f ^ \Irnl-rtshr'l ana

vudlrLfLdLJvll ull LvLqf PvdNJ fll urre vqovfrlre rqrrvL v!uslre Lv l\qPllLrlafgIlY.

Resufts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C

FORM I



ORGAI{ICS AI{AIYSIS DATA SHEET
BETX by Method SW8021B['lod
TPHG by Method NWTPHG
Paqe 1 of 1

Lab SampJ-e f D: RK68O
LIMS ID:10-21558
Matrix: Soil
Data Rel-ease Authorized:
Rcnnr1-cd. nq /n? /10

Date Anal-yzed: 08/30/ 10 2O:15
l-NSETUMENC/ANAJ-VSE : HI-UJlIVIH

CAS Nunber Ana1yte

aANALYTTCAL(ltnt
RESOURCES\Z
INCORPORATED

Sa:nple ID: A1-B17-1
SAI'{PLE

A1- Danarf rrTa. D.K68-URS
Project: Kinder Morgan-Laurel- Station Data

Event: 337 62344
Date Sampled: 08/25/IO

Date Received: 08/26/IO

Purge Volume: 5.0 mL
Samp1e Amount: 62 mg-dry-wt

Percent Moisture: 16.1%

RL Resu]-t

1I-43-2 Benzene
108-88-3 Tofuene
100-4 1-4 Ethylbenzene
I'7 9601-23-I m, p-Xyl-ene
95-4'7 -6 o-Xylene

20
20
20
40
20

<20u
<20u
<20u
< 40 U
<20u

GAS ]D
Gasnl i nc R:nop Hrrdrnr-arl'rons 8.0 < 8.0 U ---

BETX Surrogate Recovery

Tri f l-uorotol-uene
Bromobenzene

104%
10 6?

Gasoline Surrogate Recovery

Tri fluorotofuene
Bromobenzene

108%
108%

BETX val-ues reported in pg/kS (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates t.he presence of gasol-ine or weathered gasoline.
GRO: Positive resu.l-t that does not match an identifiabfe gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

ResuJ-ts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM T



ORGAI\UCS AI{ALYSTS DATA SHEET
BETX by Method SW8021B['1od
TPHG by Method NWTPHG
Page 1 of 1

r.rh \tfrhra rrr. ts(Kbu_H

LIMS IDz L0-21559
Matrix: Soil-
Data Release Authori-zed:
Renorl-crl: O9/O?/I0

Date Anafyzed; 08/30/L0 21229
.Lnst'rument/Anal.vsr. i v rDJ / LvJtT

CAS Nunber Analyte

z
ANALYTTCAL(JEl
RESOURCES\Z
INCORPORATED

Samp1e ID: A1-817-3
SAI"IPLE

QC Report No: RK68-URS
Project: Kinder Morgan-Laurel- Station Data

Event:33762344
Date Sampled: 08/25/I0

Date Received: 08/26/I0

Prrroe Vol r:me: 5.
S:mnlc Amnrrnf : 82

Percent Moisture: 11

RL

0mL
mn-rl rrr-r^rf

.62

Result

108-88-3
100-4 1-4
1"19601"-23-r
95-41 -6

Benzene
Tol-uene
tr1- hrrl l.ran zona

m, p-Xyfene
o-XyIene

(]a qnl i ne Ranae Flrrrlrac:rkrnnq

BETX Surrogate Recovery

Gasoline Sunogate Recovery

<15u
<15U
<15U
<30u
<15u

GAS ID
o.l- u

nitrarn

lrl:nh'|- h: I ano

EPA Method 8000C.

15
15
1_5

30
15

6.r

Trif f uorotol-uene
Bromobenzene

93.0?
95 .92

Tri fluorotoluene
Bromobenzene

95.22
91 .8%

BETX vafues reported in pg/kg (ppb)
Gasofine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasol-ine or weathered gasoline.
GRO: Posi-tive resuft that does not match an identifiabl-e gasol-ine

Quantitation on total- peaks in the gasoline range from Tol-uene to

Resul-ts corrected for soil- moisture content per Section 11.10.5 of

FORM I



ORGA}.TICS A}IAIYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Paqe 1 of 1

Lab Sample ID: RK68Q
LIMS ID:10-21560
Matrix: Soil-
Data Re]ease Author:-zed:.
Rcnnrfed' Oq/O3/10

Date Analyzed: 08/30/I0 2I:53
fnsLrument/AnaIyst : PID3/MH

CAS Nuober Arralyte

t
ANALYfloAL(JFA
RESOURCES\7
INCORPORATED

Sample ID: A1-B23-1
SA}4PLE

PKbU-UKs
Project: Kinder Morgan-Laurel Station Data

Event:33762344
Date Sampled: 08/25/10

Date Received: 08/26/L0

Purge Vol-ume: 5.0 mL
SampJ-e Amount: 98 mg-dry-wt

Percent Moisture: 8.5%

RL ReEuIt

11-43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene

I!, y zlf !vlrv

95-41-6 o-Xylene

.LJ
13
13
25
13

<13u
< 13 u
< 13 u
<25U
< 13 u

GAS ID
Gaqoline Rancle Hrrdror-arhons 5.1 < 5.1 U ---

BETX Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

96.Leo
99.Le"

Gasoline Surrogate Recovery

Tri fluorotofuene
Bromobenzene

99 .52
101%

BETX vafues reported in pg/kS (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resuft that does not match an identifiable gasoline pattern.

Arr:nrir:ti fnf:l na:kq in j-ha neqol ine renca from Tnltrcne 1-o Nenhfhalene-vualrLf,LoLlufl vff uvLqr ysq^r lqlrYv

Resufts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGAI\IICS ANALYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RK68R
LIMS ID: 10-2156L
Matrix: SoiI
Data Refease Authorized:
Renorte.l: O9/03/L0

Date Anal-yzed: 08/30/I0 22:L7
fnstrument/AnaIyst : PID3/MH

CAS Nunber Analyte

Arstff8rr@
INCORPORATED

Sample ID: A1-B23-3
SAI{PLE

QC Report No: RK68-URS
iroject: Kinder Morgan-Laurel- Station Data

Event:33762344
Date Sampled: 08/25/10

Date Received: 08/26/L0

Purge Volume: 5. 0 mL
Sample Amount: 67 mg-dry-wt

Percent Moisture : L8 .-7 e"

RL Resu1t

11-43-2 Benzene
108-88-3 Toluene
1,00- 4L- 4 Ethylbenzene
11960I-23-I m,p-Xylene
95-41-6 o-Xylene

19
79
19
3'7
1"9

< 19 U
< 19 u
< 19 U
<37u
< 19 U

GAS ID
G:so'l ine Rancre l{rrclror-:rlrons 1 .4 < 1 .4 U ---

BETX Surrogate Recovery

Tri f l-uoroto.l-uene
Bromobenzene

99.22
L02e"

GasoJ-ine Surrogtate Recovery

Tri fluorot ofuene
Bromobenzene

103%
105?

BETX values reported in pq/kg (ppb)
Gasofine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasofine or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.

^,a-6f 
ir-r'i 1-nl-al noalrq in l-ha c:qnline r:nnc from Tolrrcnc l-o N:nhfh:lcnevuqrrLILaLIvrI v]l LvLqr yuq^J Ysrvfrrrv !qlrys Lv !rqlJrrur]

Resufts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGANICS A}IAI.YSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab SampJ-e ID: RK68S
LIMS ID: 10-21"562
Matrix: Soil- ;4Data Rel-ease Authorized:. "/-/
Reported: 09 / 03 / 70

Date Ana1yzed: 08 / 30 / I0 22: 42
rnsE.rumenE/Ana-LVSE. i I tD5 / Lvft1

CAS Number Analyte

-ANALYTICAT(hr-I
RESOURCES\Z
INCORPORATED

Sanple ID: SOIL-DUP9
SAI{PLE

QC Report No: RK68-URS
Project: Kinder Morgan-Laurel- Station Data

Event: 337 62344
Date Sampled: 08/25/I0

Date Received: 08/26/I0

Purge Vol-ume: 5.0 mL
Sampl-e Amount: 88 mg-dry-wt

Percent Moisture:. 13.2%

RL Resu1t

1I-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene

95-4'7 -6 o-Xylene

t4
I4
I4
28
I4

< 14 U
< 14 U
< 14 U
<28u
< 14 U

GAS ID
G: snl i na R:ncre Hrzdrnr-arl-rons 5 .1 < 5 .1 U ---

BETX Sumogate Recovery

Tri f l-uorotol-uene
Bromobenzene

95 .42
98.8U

Gasoline Surogate Recowery

Tri fluorotoluene
Bromobenzene

98 .62
r02z

BETX val-ues reported in pg/kg (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasolj-ne.
GRO: Positive result that does not match an identlfiable gasoline pattern.

A,,rnf if -li l-al- rl narlzc .in l-f-'^ ^-^^l i-^ ---46 frnm Tnlrrono f^ hlrnl-rfl-rr'lanavudrILILdLfull uIl LVLOf IJso^o f11 Lllv 9qD9aIrIY rdlrys !!vrr! lvruErrs Lv t\q}JrrLlrqfslrs.

Results corrected for soil moisture content per Secti-on 1l-.10.5 of EPA Method 8000C.

FORM I



txsbff:tb@
INCORPORATEDORGAI{ICS ANAIYSIS DATA SHEET

BETX by Method SWSO2lBMod
TPHG by Method NWEPHG
Page 1 of 1

Lab SampJ-e ID: RK68T
LIMS ID: 1O-21563
Matrix: Water ,//Data Release Authorizedz 'll)
Reported: Og/03/IO L/'/

Date Analyzed: 08/30/1,0 L2:28
f nstrument/Anafyst : PID3/MH

CAS Nunber Analyte

Sanple fD: Trip Blank
SAI'!PLE

OC Renorf No: R.K68-URS
Project: Kinder Morgan-Laurel- Station Data

Event:33762344
Date Sampled: 08/24/I0

Date Received: 08/26/70

Purge Volume: 5.0 mL
Difution Factor: 1.00

RL Result

108-88-3
100-41-4
L19601"-23-L
95-41 -6

Benzene
Tol-uene
F'.f hru l l-ron zono
m n-Yrrl ano
o-Xylene

0.25
0 .25
0 .25
0. s0
0.25

< 0.25 U
< 0.25 u
< 0.25 u
< 0.50 u
< 0.25 U

< 0.10 u
GAS ]D

G:snl i no R:noc Hrrdrnc:rlrnns 0.10

BETX Surtogate Recovery

Trif l-uorotof uene
Bromobenzene

108%
L0 4eo

GasoLine Su*ogate Recovery

Tri f f uorotol-uene
Bromobenzene

110 %

I01 Z

BETX values reported in pgll- (ppb)
Gasol-ine val-ues reported in mglL (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.

Quantitation on totaf peaks in the gasol-ine range from Tol-uene to Naphthalene.

FORM I



ORGANICS AI\IALYSIS DATA SHEET
TPHG by Method NWTPHG
Page 1 of 1

Lab SampJ-e ID: RK68O
LIMS ID: 10-21558
Matrix: Soif
Data Rel-ease Authori-zed:
Renortecll. 09/Oi/L0

I-1:to An:l ru zari MS3 08/30/I0 20:39
MSD: 08/30/I0 2L:04

Tnsf rr'rmenf /Ana l vst MS: PID3/MH
MSD: PID3/MH

Analyte

ixsbHsrb@
INGORPORATED

Sample ID: A1-B17-1
}'IATRIX SPIKE

QC Report No: RK68-URS
Project: Kinder Morgan-Laurel Station Data

Event: 337 62344
Date Sampled: 08/25/I0

Date Received: 08/26/I0

Purge Vofume: 5.0 mL

Sample Amount MS: 62.4 mg-dry-wt
MSD: 62.4 mg-dry-wt

Spike MS Spike MSD

Sanp]-e MS Added-MS Recovery MSD Added-MSD Recovery RPD

Gasoline Range Hydrocarbons ( B. 01 U 80.5 80. l- 100% 1 6.4 80. 1 95. 4% 5.2%

Reported in mglkg (ppm)

RPD cal-cufated using sample concentrations per SW846.

TPHG Surrogate Recovery

Tri-f f uorotoluene
Bromobenzene

MS MSD
r04z 1042
104e" 1042

FORM III



ORGAT.IICS AITAIYSIS DATA SHEET
BETX by Method SW8021BN1od
Page 1 of 1

Lab Sample ID: RK68O
LIMS ID: 1O-21558
Matrix: Soil-
Data Release Authorized:
Renorf ecl; O9/O1 /I0

Date Ana1yzed MS : 08 /30 /70 20:39
MSD: 08/30/I0 2L:04

tnstrument/AnarvsE IV.lb : E tD5 / LvJtT

MSD: PID3/MH

Analyte

;
ANALYTICAL(JIA
RESOURCES\7
INCORPORATED

Sa:npJ-e ID: A1-B17-1
I"IATRIX SPIKE

QC Report No: RK68-URS
Project: Kinder Morgan-Laurel- Station Data

Event:33762344
Date Sampled: 08/25/70

Date Recei-ved: 08 / 26 / 70

Drrraa \r^r !,ma: 5.0 mL

Q:mn l a Amnrrnl- MQ . 62 A na-d r\/-r^rf

MSD: 62.4 mg-dry-wt

Spike MS Spike MSD

Sanp1e MS Added-MS Recovery MSD Added-MSD Recovery RPD

Benzene
Tol-uene
Ethyl-benzene
m n-Yrzl ana

o-Xylene

<20.0 u 171 168 r02Z 1,'74 168 1043 1,.'7%
< 20.0 u 2450 2300 1,0'72 2400 2300 104? 2.1%
< 20 .0 u 145 131 101% '729 737 98. 9? 2.2%
< 40. 1 U 2660 2'71,0 98.22 2600 21rO 95. 9U 2.32
< 20.0 u 1150 LL20 103? 1140 LL20 r02Z 0. 9?

Reported in pglkq (ppb)

RPD cafcul-ated using sampl-e concentrations per SW846.

BETX Surrogate Recovery

Tri f l-uorotol-uene
Bromobenzene

MS MSD
t-00z 101%
r02e" 10 3 %

FORM III



ORGAI\TICS ANAI,YSIS DATA SHEET
TPHG by Method NWTPHG
Page l- of 1

T,nl-r S:mn'l e TD: T,CS-083010
LIMS ID: 70-21544
Matrix: Soil
Data Rel-ease Authorlzed:
Renorf ecll. 09/Oa/I0

n:fa An:lrrzarl T.lg; 08/30/10 10:54
LCSD: 08/30/10 11:18

Tnsf rrrmenf /Ane I vst LCS: PID3/MH
LCSD: PID3/MH

Analyte

a
ANALYTTCAL (fJA
RESOURCES\Z
INCORPORATED

Saople ID: LCS-083010
LAB CONTROL SAI"IPLE

f)r- Panart- \Tn. P.K68-URSvv r\vtsv!

Project: Kinder Morgan-Lauref Statlon Data
Event: 337 62344

Date Sampled: NA
Date Received: NA

Purge Volume: 5. 0 mL

Sample Amount LCS: 100 mg-dry-wt
LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Gasol-ine Range Hydrocarbons 50. 4 50.0 101% 49 .0 50. 0 98. 0% 2.BZ

Reported in mglkg (ppm)

RPD calculated using sampl-e concentrations per SW846.

TPHG Sumogate Recovery

Trif l-uorotoluene
Bromobenzene

LCS LCSD
109? 111%
108? 110?

FORM III



ORGAI{ICS AI{AI,YSIS DATA SHEET
BETX by Method SW8021BN4od
Page 1 of 1

Lab Sample ID: LCS-083010
LIMS ID: l0-2I544
Matri-x: Soil- ,ry
Data Rel-ease Authorized ',/5
Reported: O9/03/lO

Date Anal-yzed LCS: 08/30/10 l-0:54
LCSD: 08/30/10 11:18

InStrUmenE/Ana-l.VSE iJUb : VLDJ/ LvJ.n

LCSD: PTD3/MH

Analyte

Sanple ID: LCS-083010
I,AB CONTROL

QC Report No: RK68-URS
Prni en1- . Ki ndar TV167626-l,21rralr!vJUUut !rv!Yqrr !su!ef

Event : 337 62344
D:'|-c S:mnlcd' NA

Date Received: NA

Prrroc \/nl rrrqg: 5.0 mL

Q:mnla Amarrnf T.f-Q. 1OO mn-rirrr-uri-

LCSD: 100 mg-dry-wt

Aisbffs*@
INCORPORATED

SAI{PLE

Station Data

Spike LCS
Added-LCS Recovery LCSD

Spike LCSD
Added-LCSD Recovery RPD

Benzene
Tol-uene
I'J-hrr'l l'ranzana

m, p-XyIene
o-Xylene

rt6
r520

459
1 650

708

Pannrf ar]

110 %

106%
99.8%
91 .6%

101?

L01 Z

104?
101?

98.22
t02z

105
1,4 40

460
1 690

700

Lt2
1500

464
1 660

1 1,2

105
I440

460
1690

700

3.5%
1.3?
1.1?
0.6?
0.5U

in ,.a/Vn /nnl-r\
\yyJJ I

RPD cafculated using sample concentrations per SW846.

BETX Surrogate Recovery

Tri f l-uorotoluene
Bromobenzene

LCS LCSD
106% r01z
1062 108%

FORM III



AXsbffi*@
INCORPORATED

Matrix: Soil-

(OTER) : o-Terphenyl

A-L-b-Lzt-_L
Al_ -lj J_.t - J
A1 -B1 6- 1

A1-B16-3
AL-bZ4- r
AL-824-3
AI-IJ-LO_,1
A1-B18-3
A1 -B2 0- 1
H!-bzu- J
A1-81 9-1
AJ--iJ.L Y-J
Ar-trZ3- L
A)-- tr23- 5
MB-090310
LCS-090310
LCSD-090310
A1-B1 7 - 1
A1-Bl_7-1 MS
A1-B17-1 MSD
A.l--lJ.l- / -J
H,r- trz J- r
r\r- bz J- J
SOIL-DUP9

Log

8 9. 5U
88.8?
86.72
8'7 .4e"
80.7?
82 .42
82.72
8 6 .2e"
82.r2
87.3?
9L .3Z
88.32
84 .52
93 .9eo
93 .62
95 .42
93. 9?
82 .9e"
81.62
80.0%
90.12
85.3%
92 .22
85. 98

LCS/MB LIMITS

( 63-115)

CLEAI\rED TPHD SURROGATE RECOVERY SUMI'IARY

A/- Dannr+- \ln ' P.K68 -URSYv r\vt.v!

Project: Kinder Morgan-Laurel Station Data
33'7 62344

Client ID OTER TOT OUT

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

QC LIMITS

(49-L20)

Prep Method: SW3546
Number Ranse: 10-2L544 Lo 10-21562

pada I t6r RKhx

FORM-II TPHD



ORGAI\TICS ANAI,YSIS DATA SHEET
TOTAI DIESEL RANGE HDROCARBONS
NWTPHD by GClFID-Sil-ica and Acid Cfeaned
Page 1 of 2
Matrix: SoiI 

/fr
r ^^^^ ^..!r- - --t --.- //.{uaEa Ke-Lease Au cnoT rzeai ;r v

Reportedt 09/01 /I0

QC Report No:
Drni anl- .

ANALYTICALI-_RE$ifi;EV
INCORPORATED

RK68 -URS
Kinder Morgan-Lauref Station
33'7 62344

ARI ID Sanp1e ID
Extraction

Date
Analysis EEV

Date DL Range RL Resu].t

RK68A
1,0-2L544

RK68B
t0-2L545

RK68C
I0-21"546

RK68D
r0-21541

RK68E
r0-2r548

RK68F
t0-21,549

RK68G
10-21550

RK68H
10 - 215 51

RK68I
t0-2r552

RK68J
10- 215 5 3

RK68K
)-u- z r334

A1-B14-1
HC ID: ---

A1-81 4 -3
HC ID: ---

A1-B1 6-1
HC ID: ---

A_L-ul_ b-J
HC ID: ---

A1-824-1"
HC ID: MOTOR

Ar-bz4- J
HC ID: ---

A1-B18-1
HC ID: ---

A-L-IJI-U-J
HC ID: ---

Ar-bzv- r
HC ID: MOTOR

AL-lJZV- J
HC ID: ---

A_L -u_L v- l_

HC ID: ---

09/03/L0

09/03/L0

09/0s/r0

09/03/L0

09/03/L0

09/03/L0

09/03/r0

09/03/L0

09/03/1.0

09/03/r0

09/03/r0

09/06/r0
F] D3B

09/06/1,0
I -L UJb

09/06/r0
I -L IJJI'

09/06/10
F]D3B

09/o6/L0
FI D3B

09/06/L0
F]D3B

09/06/t0
T -L UJlj

09 / 06 /10
FID3B

09/06/L0
FID3B

09/06/10
FID38

09/06/r0
FID3B

1

1

1

1

1

1

. UU U]-ESEI

.0 Motor OiI
n-tTarnhanrr'l

.00 Diesef

. U LVIOEOT U]-I
n-Tarnhanrr'l

.00 Diesel

.0 Motor Oil-
n-T o rnh on rrlv r vr r++vr-J 4

. 0 0 Diesel-

.0 Motor Oil
n-Tornl_ronrr'l

.00 Diesel-

.0 Motor Oil
n-Tornhonrrl

.00 Diesel-

.0 Motor Oif
a-Tornhanrzlv r v!rr.v-rJ 4

.00 Diesef

. u lvtotor ua-L
a-Tarnhanrr'l

.00 Diesel

.0 Motor Oif
n-Tarnhanrrl

.00 Diesel

.0 Motor OiI
n-'Ttarnlranrr']

.00 Diesel-

.0 Motor OiI
n- Tc rnh cn rz Iv r vr yrlvrrJ -

.00 Diesel

.0 Motor Oil
o-Tarnhen rz]v f v!Yrrvrlf -

5.'7
11

5.6
11

5."7
11

5.9
L2

6.2
L2

5.1
11

5.9
12

5.9
I2

6.9
L4

5.8
72

5.1
11

< 5.7 U
< 11 U

89.5%

< 5.6 U
<11 U

88.8%

< 5.7 U
< 11 U

86.12

< 5.9 U
<12U
81 .42

<6.2U
18
80.7%

< 5.7 U
< 11 U
82. 4Z

< 5.9 U
<12u
82.'tZ

< 5.9 U

<L2u
86.2%

< 6.9 U

2L
82.r2

< 5.8 u
<t2u
87.3%

< 5.7 U
< 11 U
91.3?

1

1

OIL

OIL

I
1

1

1

1

1

1

1

1

1

1

1

1

1

FORM I



ORGANICS AI.IAIYSIS DATA SHEET
TOTAI DIESEL RANGE HY-DROCARBONS
NWTPHD by GClFID-Sifica and Acid C-Ieaned
Page 2 of 2
Matrix: Soil-

Data Release Authorized:
Reported:. 09/01/I0

ARI fD SampJ.e ID

QC R ann rf NTn .

Prn i a^l- .

ANr"-'^-' a
RESELIil;."@
INCORPORATED

RK6 8 -URS
Kinder Morgan-LaureI Station
331 62344

Extraction Analysis
Date Date

EEl/
DL Range RL Result

RK68L 41-819-3
lU-21555 HC ID: ---

RK68M A1-B25-1
-ru-2155b HC rD:

RK68N 4'1-825-3
70-21551 HC ID: ---

MB-090310 Method Bfank
.LU-Z.L55U HU.LIJ: ---

RK680 A1-817-1
10-21558 HC ID: MOTOR OIL

RK68P A1-B17-3
L0-2 r5 59 HC r lJ | ---

RK68Q A1-B23-1
10-21560 HC ID: ---

RK68R A1-B23-3
L0-2156I HC ID: ---

RK68S SOTL-DUPg
10-21562 HC ID: ---

09/03/r0

09/03/r0

09/03/L0

09/03/r0

09/03/I0

09/06/r0 1.00
FID3B 1.0

09/o6/r0 1.00
FID3B 1.0

09/06/1.0 1.00
FID3B 1.0

09/06/L0 1.00
FID3B 1.0

09/o6/r0 1.00
FID3B 1.0

Diesel-
Motor Oil-
n-Tarnhanrr'l

DieseI
Motor Oil-
n-Tornhonrr'l

Diesel-
Motor Oil-
n-Tornhanrr'l

Diese-I
Motor Oil
a-Tornhanrrl

Di esel-
Motor OiI
n-Tarnhanrzl

DieseI
Motor OiI
n-'Tarnl-ranrr'l

Diesel-
Motor Oil-
n-tlarnlranrz l

Diesel
Motor Oil-
n-tFarnl_ronrrl

Diesel-
Motor Oil-
n-To rnh an rr'l

5.8 < 5.8 U

L2 <!2U
88.3?

6.0 < 6.0 u
72 <L2U

84.5%

5.8 < 5.8 u
t2 <L2U

93 .92

5.0 < 5.0 U
10 <10u

93 .6e"

6.0 < 6.0 u
L2 L2

82 .9e"

5.6 < 5.6 u
11 < 11 U

90.1e"

5.5 < 5.5 u
11 < 11 U

85.3?

6.I < 6.1 u
t2 <L2U

92 .22

5.7 < 5.7 U
11 < 11 U

85.9?

09/03/L0

09 / 03 /10

09/03/r0

09/06/10
.E -L UJIJ

1.00
1.0

09/06/10 1.00
FID3B 1.0

09/06/L0 1.00
FID3B 1.0

09/03/r0 09/06/r0
T l. UJIJ

1.00
1.0

Pannrl-arl in ma /Vn i/nnm\!\EI/v! rrrY/ r:Y \I/Irr!!/

Lir v-tsrrecEave t anaJ- vo.l-ume ]-n mL.
DL-Dilution of extract prior to analysis.
Rl-Reporting 1imit.

Diesef quantitation on total- peaks in the range from C12 to C24.
Mofor OiI ollanf.itation on total- ne:ks in .t-hc r:n-6 €tnm ')/ r^ C38.
Hl rr). r)prr/pp.r . ndicate resul_ts of orcrani r-s or eddi f ion:l hrzdrng4g[ons in. uL\vt quqr Lrvrrqr ]]yu!v

ranges are not identifiabl-e.

FORM I



ANA|\rTr.!^r a

"="tL'#;:@ORGAITf CS AI{ALYSIS DATA. SHEET INCORPORATED
NW:IPHD by GClFID-Silica and Acid Cleaned Samp1e ID: A1-817-1
Page 1of1 MS/MSD

Lab Sample fD: RK68O QC Report No: RK68-URS
LIMS ID: 10-21558 Proiect: Kinder Morsan-Laurel- Station Data
Marrix: soil- A 33162344
Data Re]ease Authorizedz lM Date Sampled: 08/25/L0
Reported: 09/01/K Date Received: 08/26/L0

Date Extracted MS/MSD: 09/03/L0 Sample Amount MS: 8.45 g-dry-wt
MSD: 8.40 g-dry-wt

Date Anaf yzed MS : 09 / 06/70 7'7 :54 Final- Extract Vo1ume MS : 1 . 0 mL
MSD: 09/06/10 18:13 MSD: 1.0 mL

Instrument/Analyst MS: FID/.IGR Dilution Factor MS: 1.0
MSD: FIDIJGR MSD: 1.0

Percent Moisture: 16.1%

Spike MS Spike MSD

Range Sample MS Added-MS Recovery MSD Added-MSD Recoverl' RPD

Diesel-

n-Tarnhanrrl

Pacrr'll- a rannrfori in ma/ktur !vyv!

RPD cafculated usj-ng sample concentrations per SW846.

< 6. 0 133 178 7 4.72 131 719 13.2% 1. 5%

TPHD Surrogate Recovery

MS MSD
81.6% 80.02

FORM III



ArsbHs*@
INCORPORATEDORGAI{ICS AI{AIYSIS DATA SHEET

NWTPHD by GC/FID-SiIica and Acid C]-eaned
Page 1 of 1

Lab SampJ-e ID: LCS-090310
LIMS ID:10-21"558
Matrix: Soil
Data Rel-ease Authorlzed:
Rcnortcri : OA /O'1 /I0

LCSD: 09/06/I0 1-3228
Instrument/Analyst LCS: FID/JGR

LCSD: FID/JGR

Range

Sanple ID: LCS-090310
LCS/LCSD

r)t'- Pannr1- NIn. RK68-URS
Proi er-t : Ki ncjer Mnrcran-T,errrel- Station Data

33-162344
Date Sampled: 08/25/I0

Date Received: 08/26/I0

Date Extracted LCS/LCSDt 09/03/L0 Sample Amount LCS: 10.0 q
LCSD: 10.0 9

Date Anafyzed LCS: 09/06/10 13:08 Final Extract Vo1ume LCS: 1.0 mL
LCSD: 1.0 mL

uf -Lutaon E actor LUs: r. u

Spike LCS

LCSD: 1.0

Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Di es eL

a-Tornhanrrl

Results reported in mglkg
RPD cal-cufated usinq sampl-e concentrations per SW846.

L37 150 91.3? 1,44 150 96.0% 5.0%

TPHD Surrogate Recovery

LCS LCSD
95.42 93 -92

FORM III



Arsifisrb@
INCORPORATED

TOTAI, DIESEL RANGE HYDROCARBONS-EXTRACTTON REPORT

Matrix: Soil-
Date Received: 08/26/70

ARI Job: RK68
Drni anf . I{i nrlar

337 6234
Mnrc:n-T,arrrel Sf.ation Data
4

ARI ID Cfi-ent TD
CIient

Amt
t rna-L
Vol Basis

Dran
n-+^

r0-2I54 4 -RK68A
70-21545-RK68B
I0-2754 6-Ri<68C
I0-2L5 41 - RK6 8 D

I0-2I54 8-RK68E
10-2r54 9-RK58 F
10-21550-RK68G
L0-2I551,-RK68H
l0-2r552-RK68 r
10-21553-RK68J
]_0-21554-RK68K
10-21555-RK68L
10-21556-RK68M
r0-2r551 -RK68N
10-21558-090310MB1
10-215s8-09031-0LCS1
10-21s58-09031OLCSD1
10-21558-RK680
10-21558-RK68oMS
10-21558-RK68oMSD
10-21559-RK68P
70-21560-RK68Q
r0-21,56r-RK68R
t0-2r562-RK68S

A1-B14-1
A1-tJ-1 4-J
A1-B16-1
AJ---tJ.L O-J
n 1 n4 / 1rl,!- bzq- L

f\r- trzq- J
41-B 1 8 -1
A1-B1 I - 3
A1 -B2 0- 1
AI-BZU- 5
A1 -B1 9- 1
AI-tJ.L Y-J
41-B25-1
f{r- trz 3- J
Method Bl-ank
Lab Control-
T -!- ^^-fr^l 

f\rrnlav vvrf u! vf vut,

A1-B17-1
Al_ -817-1
41-B17-1
AI-11.1 / -J
AL-bZ5- r
1{r-lJz5- J
SO]L_DUP9

8.14 g
QQ?A

8.81 q
8.49 s
8.05 g
8.16 q
8.49 g
8.41 g
1.25 g
8.56 q
8.16 g
8.61 g
8.40 g
8.61- q
10.0 g
10.0 9
10.0 g
8.39 g
8.45 g
8.40 g
8.98 q
9.L6 g
8.15 g
8.11 g

1.00 mL
1. O0 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
l-. 00 mL
1.00 mL
1.00 mL
1-.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
-1 . UU M!
1.00 mL
l-. O0 mL
1.00 mL
1.00 mL

09/03/L0
09/03/10
09/03/r0
09/03/10
09/03/r0
09/03/r0
09/03/1"0
09/03/70
09/03/10
09/03/t0
09/03/L0
09/03/L0
09/03/70
09/03/r0
09/03/10
09/03/r0
09/03/r0
09/03/L0
09/03/10
09/03/L0
09/03/r0
09/03/r0
09/03/L0
09 / 03 /70

D

D

D

D

D

D

D

D

D

D

D

D

D

D

;
D

D

D

D

D

D

Basis: D:Dry Weight W:As Received
Diesel Extraction RePort



fixsbffsrb@
INCORPORATED

Matrix: Soil-

SIM SW827O SURROG'ATE RECOVERY SUM!4ARY

oC Rcnorl- No: RK68-URSVv r\gFv!

Prni ccl- . Ki ndcr Mora:n-T,,artref Station Data!!v,Jvvu

33'7 62344

C].ient ID MNP DBA TOT OUT

A1-IJrO-l_
A1-iJ.L b - J
A1-820- 1
AL-bzu- J
MB-090610
LCS-090610
LCSD- 0 90 61 0
n I hl - 1A-L-DI / -]
A1-B17-1 MS

A1-B17-1 MSD
A-L-b.L /-J

(MNP) = d10-2-MethylnaPhthalene
(DBA) = d14-Dibenzo (a' h) anthracene

Prep Method: SW3546
Log Number Range t 10-21546 to 10-21559

1I.32 79.12
13.0% 84.0%
65.Je" 81.3%
71,.3eo 19.'72
80.7? 85.0%
78.3% 91.0%
80.0? 88.73
63. 0% 70.0?
10.'72 79.02
68.'72 76.32
69 .0e" 82 .02

0
0
0
0
0
0
0
0
0
0
0

LCS/MB LIMITS

( 3s-100 )

(31 -r20)

QC LIMITS

(34-100)
(10-117 )

P:ao I for RK68
FORM-II SIM SW827O



ORGAITICS AI\TAIYSIS DATA SHEET
PNAs by SIM SV[8270D-SIM GCIMS
Page 1 of l-

Lab Sample fD: MB-090610
LIMS ID:10-21558
Matrix: Soil-
Data Rel-ease Authorized:
Rennrf erj ' 0g /OR /10

Date Extractedz 09/06/I0
Date Anafyzed: 09/01/I0 I0:.52
fnstrument/Analyst : NT11/PK
GPC CJ-eanup: No
Sil-ica Gel Cleanup: Yes
Alumina Cleanup: No

CAS Nunber Analyte

t
ANALYTICAL (fJA
RESOURCES\7
INCORPORATED

Sample ID: MB-090610
METHOD BI,AI\TK

Al- Panarf NTa. RK68-URS
Project: Kinder Morgan-Laurel- Station Data

Event:33762344
Dafe Samnlecl: NA

Date Received: NA

Sample Amount:
Final- Extract Vol-ume:

Dil-ution Factor:
Percent Moisture:

"l n nn a-Arrr-rrfY glJ

0.5 mL
1.00
NA

RL Result

9L-20-3
9L-5'7 -6
90-12-0
208-96-8
83-32-9
86--t 3-1
85-01-8
I20-12-1
206- 44-0
12 9-00-0
56-55-3
2r8-0r-9
5 0- 32-8
193-39-5
53-7 0-3
19L-24-2
r32-64-9
TOTBFA

Nr-^L!L^l ^-^!\dPltLtlqf9llY

2 -Methylnaphthalene
I -Me1- hrrl nenhthal.ene
n^^^^^h+!a,,1 ^^^dugrra[Jll Lrry J glrs

Aconanhl-honc
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Rcnzn l: \:nfhreccne\s/ srrurr!qv!

f-h rrrq an o

Benzo(a)pyrene
Tndann/l 2 ?-nA\\LtL'r --/pyrene
Fti hcn z (a.h \ anf hr4ggng\ s t rr / srr urrt

Ronzn/n-h i \narrrlgpg\Ylttr Lt E'vLJ

Dibenzofuran
Total- Benzof l-uoranthenes

5.0
5.0
5.0
5n
qn
5.0
6n
5.0
5.0
5.0
6n
qn
qn
qn
qn
6n
5.0
5.0

< 5.0 U

< 5.0 U
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 U
< 5.0 u
< 5.0 U
< 5.0 U

< 5.0 u
< 5.0 U

< 5.0 U

< 5.0 U

< 5.0 u
< 5.0 U

< 5.0 U

< 5.0 u

Ronnrtcj ;^ lid/V^ /nnl-'\t\eI/v! LUv !tr F9l ^9 \y-L-,vi

SIM SemivoJ-atiJ.e Surrogate Recovery

d10-2-Methylnaphthalene 80.7?
d14-Dibenzo (a,h) anthracen 85. 0%

FORM I



ORGA\TICS ATAIYSIS DATA SHEET
PNAs by SIM SW8270D-SIM GCIMS
Page 1 of 1

r.ah samnia rrr. Hll.buu
LIMS IDz 10-21546
Matrix: SoiI
Data Refease Authorized:
Ronnrtcd' nq /nR /10

Date Extracted:. 09/06/I0
Date Ana]yzed; 09/0'7 /I0 1'3:49
Instrument/AnaIyst : NT11/PK
GPC Cleanup: No
SiIica Gel Cleanup: Yes
Afumina Cleanup: No

CAS Nunber Anal-yte

ANALyflcAt(t-,
RESOURCES\7
INCORPORATED

Sanple ID: A1-816-1
SAI{PLE

f)1- Pannrr- \In. RK68-URS
Project: Kinder Morgan-Lauref Station Data

Event: 337 62344
Date Sampled: 08/24/I0

Date Received: 08/26/I0

Sample Amount: 10. 61 g-dry-wt
Finaf Extract Vo]ume: 0.5 mL

Dilution Factor: 1.00
Percent Moisture:. 12.5%

RL Resu].L

Yt-zv-J
9L-5'7 -6
90-12-0
208-96-8
83-32-9
8 6-'7 3-7
85-01-8
120-12-'7
206- 44-0
12 9-00-0
56-55-3
2r8-0L-9
s0-32-8
1 93-39-5
53-7 0-3
LY r- Z4- Z

r32-64-9
TOTBFA

< 4.7
< 4.1
< 4.7
< 4.'7
< 4.'7
< 4.1
< 4.7
< 4.'7
< 4.1
< 4.7
< 4.1
< 4.'7
< 4.1
< 4.'7
< 4.7
< 4.'7
< 4.1
< 4.1

Itl=nl-rf h: l ana

2 -Methylnaphthalene
1 -Mei- hrzl n,anhf h.a I ene
Anon:nhf hrr'l ona
Anan:nhl-hana

Fluorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Ran za /: \ nrzrana
TnAonn /'1 ? ?-nrl \--, pyrene
n.lL^--l^ l\^h+LvuLDeryz td, tI/ dtrLrrr'acene
Benzo (9, h, 1 ) perylene
Dibenzofuran
TotaI Benzofl-uoranthenes

Pannrf aA i n rrn /lza /nnh'lr\eyv! ttrY / rlY \tly" /

SIM Semivolatile Sunogate Recovery

d10-2-Methylnaphthalene'71.3%
dl-4-Dibenzo (a I h) anthracen 1 9 .'7 eo

4.'7
4.7
4.'1
4.1
4.1
4.7
4.7
4 .'7
4.1
4.1
4.7
A1
4.7
4.1
4.7
4.'l
4.1
4.1

U

U

U

U

U

U

U

U

U

U
U

U

U

U

U

U

U

U

FORM I



ORGANICS A}IATYSIS DATA SI{EET
PNAs by SIM SW8270D-SIM GCIMS
Paqe 1 of 1

Lab Sample ID: RK68D
LIMS ID: L0-2I541
Matrix: Soil-
Data Release Authorized:
Renorfecl: O9/O8/I0

Date Extracted: 09/06/I0
Date Anafyzed: 09/01/L0 L4:74
Instrument/AnaIyst : NT11/PK
GPC Cleanup: No
Sil-ica Gel Cleanup: Yes
Alrrmine Clcenrrn. |Jg

CAS Nunber Anal-yte

t
ANALYTTCAL (JA
RESOURCES\Z
INCORPORATED

Sanple ID: A1-B15-3
SAI"IPLE

OC Rennrt No: RK68-URS
Project: Kinder Morgan-Laurel- Station Data

Event: 337 62344
Date Sampled: 08/24/I0

Date Received: 08/26/10

Samp1e Amount: 10
Final- Extract Volume: 0.

Dil-ution Factor: 1 .

Percent Moisture: l-5

1) n-Artt-r^t+'

5mL
00

RL Result

9r-20-3
9L-51 -6
90-72-0
208-96-8
83-32-9
86-13-'7
85-01-8
I20-12-7
206- 4 4-0
12 9-00-0
s6-55-3
2L8-0r-9
s0-32-8
1 93-3 9-5
s3-7 0-3
L9L-24-2
r32-64-9
TOTBFA

Nlrnhl- hal onc

2-MethyJ-naphthalene
1-Methylnaphthalene
Ananrnhl. hrr'l ana
Acon enhl- ]r onc

Ffuorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Renzo fa ) anthracene
Chrysene
Ranzn/:\nrrrana
Tnr,lann/1 ? ?-nA\\LtL'J -*/pyrene
Dibenz (a, h) anthracene
Benzo (9,h, i)perylene
Dibenzofuran
Total- Benzof-l-uoranthenes

4.9
4.9
4.9
4.9
4.9
Aq
aq

4.9
4.9
4.9
Aq
4.9
4.9
4.9
4.9
4.9
4.9

< 4.9 U
< 4.9 U
< 4.9 U

< 4.9 U

< 4.9 U

< 4.9 U
< 4.9 u
< 4.9 u
< 4.9 u
< 4.9 U
< 4.9 U
< 4.9 U

< 4.9 U

< 4.9 U
< 4.9 U
< 4.9 U
< 4.9 U
< 4.9 U

Rannr]- or{ i n ttn /Va /nnh\FY/ J:Y \yY"t

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthal-ene 73.0%
d14-Dibenzo (a, h) anthracen 84 .0?

FORM I



ORGANICS AIiIATYSIS DATA SHEET
PNAs by SrM SW8270D-SrM GC/}{S
Page 1 of 1

Lab Sample ID: RK68I
LIMS ID: l-0-21552 z
Matrix: SoiI /A
Data Rel-ease Authorized .///
Reported: 09/08/L0 /

Date Extracted: 09/06/L0
Date Anal-yzed: 09/0'7 /I0 L4:40
fnstrument,/Analyst : NT11/PK
GPC Cleanup: No
Sil-ica Gel Cleanup: Yes
Alumina Cleanup: No

CAS Nunber Analyte

aANALYTICAL(Lt--t
RESOURCES\7
INCORPORATED

Sa.nple ID: A1-B20-1
SAMPLE

Ar- Dannrl- rrTn. P.K68-URS
Project: Kinder Morgan-Laurel- Station Data

Event: 337 62344
Date Sampled: 08/24/I0

Date Received: 08/26/I0

Samp1e Amount : l-0 . 21 g-dry-wt
Finaf Extract Vo]ume: 0.5 mL

Dilution Factor: 1. OO

Percent Moisture: 21 .1%

RL Result

91-20-3
91-57- 5
90-L2-0
208-96-8
83-32-9
8 6-1 3-l
8s-01-8
120-12-'7
206-44-O
12 9-00-0
56-55-3
2L8-0I-9
50-32-8
193-39-5
53-7 0-3
r9r-24-2
LJZ-O.]-y
TOTBFA

Naphthalene
2-Methylnaphthalene
1 -Methylnaphthalene
Ananrnl_rf hrz l ana

Acenaphthene
F.l-uorene
Ptrenanthrene
Anthracene
Fluoranthene
h/rene
Benzo (a) anthracene
Chrysene
Aan zn /: \ nrrrono\ u / FJ ! vrrv
T-t^*^ /'l t ?-^,..1 \arrusrrv \ L t L I J uuip!f€D€

Dibenz (a, h) anthracene
Benzo(g,h,i)perylene
Dibenzofuran
Tota1 Benzofluoranthenes

Reported in pglkg (ppb)

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthalene 65.1%
d14-Dibenzo (a, h) anthracen 81.3%

L2
7.4
A O l1

4.9 U

4.9 V
4.9 U

9.8
4.9 U

7.4
5.4
/ O I'I

/ O II

4.9 U

4.9 U
/orT
/l o r1

4.9 U

6.4

4.9
4.9
4.9
aq
49

AO

4.9
4.9
4.9
4.9
AO

4.9
4.9
4q
4.9
4q
AO

4.9

FORM I



ORGAI{ICS ANAIYSIS DATA SHEET
PNAs by SIM SW8270D-SIM GCIMS
Page 1- of 1

Lab Sample fD: RK68J
LIMS ID: 10-21553
Matrix: SoiI /?
Data Release Autho rizedz,lfi)
Ronnri-cri' ng /OR /10t\vPv! evs.

Date Extracted:. 09/A6/10
Date Analyzed: 09/01 /10 15:05
Instrument/Anal-yst : NT11 /PK
GPC Cleanup: No
Sil-ica Gel Cleanup: Yes
Af umi-na Cleanup: No

CAS Nunber Analyte

F
ANALYTTCAL(JA
RESOURCES\7
INCORPORATED

Sanple ID: A1-820-3
SAI"IPLE

OC Rcnnrl- Nn: RK68-URSvv r\vvv!

Froject: Kinder Morgan-Laurel Station Data
Event: 337 62344

Date Sampled: 08/24/10
Date Received: 08/26/10

Sample Amount: 10.25 g-dry-wt
Finaf Extract Vo]ume: 0.5 mL

Dil-ution Factor: 1.00
Percent Moisture: 15. 4?

Rf, Result

91-20-3
91-57-5
90-L2-0
208-96-8
83-32-9
8 6-1 3-1
85-01_-8
L20-12-1
206- 4 4-0
r29-00-0
56-55-3
21,8-0),-9
50-32-8
1 93- 3 9-5
53-70-3
79r-24-2
]-32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Anonrnh1- hrr'l ano
Ananrnlrl-hana

Fluorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Ran zn 1r \ nrzranc

Indeno (L, 2, 3-cd) pyrene
Ili hcn z (a .h I anf hraCene
Benzo(g,h,i)perylene
Dibenzofuran
TotaI Benzofluoranthenes

4.9
4.9
AO

4.9
AO
AO
AO
AO
AO
AO
AO
AO
AO
AO
AO
AO
AO
10

6.3
7.3

< 4.9 u
< 4.9 u
< 4.9 u
< 4.9 u
< 4.9 u
< 4.9 U
< 4.9 u
< 4.9 U
< 4.9 U
< 4.9 u
< 4.9 u
< 4.9 u
< 4.9 u
< 4.9 u
< 4.9 u
< 4.9 U

Pannrl- od i ^ ,.d /V^ /nnl'r\r\syv! Lvs rrr Frvl ^Y \yyvi

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthal-ene 71.3?
d14-Dibenzo (a, h)anthracen 'l 9.'7e"

FORM I



ORGAI{ICS AI{ATYSIS DATA SHEET
PNAs by sIM Sw8270D-sIM GCIMS
Page 1 of 1

Lab Sample ID: RK68O
LIMS ID: 10-21558
Matrix: Soil- /flData Release Authorizedz .7t'
Reported : 09 / 08 / L0

Date Extracted: 09/06/L0
Date Analyzed: 09/01 /10 15:30
fnstrument/AnaIyst : NT11/PK
GPC Cleanup: No
Sil-ica GeI Cleanup: Yes
Al-umina Cleanup: No

CAS Number Analyte

aANALYTICALIItnT
RESOURCES\7
INCORPORATED

SampJ-e ID: A1-B17-1
SAI'fPLE

A/- Dannrl- NTn. P.K68-URS
Yv !\vyv!

Project: Kinder Morgan-Lauref Station Data
Event: 337 62344

Date Sampled: 08/25/L0
Date Received: 08/26/10

SampJ-e Arnount: 10.84 g-dry-wt
Final Extract Volume: 0.5 mL

Dil-ution Factor: 1.00
Percent Moisture:. ]-6.'72

RL Result

9L-20-3
9L-57 -6
90-L2-O
208-96-8
83-32-9
86-13-'7
85-01-8
!20-12-1
206-44-O
12 9-00-0
56-55-3
2L8-0r-9
50-32-8
1 93-3 9-5
53-70-3
rY r- zq- z
LJZ-OL'-J

TOTBFA

Naphthal.ene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
F]uorene
Phenanthrene
Anthracene
Fluoranthene
Qrrene
Benzo (a) anthracene
Chrysene
Ranzni/r\nrrrona

\ g / FJ ! vrrv

Tndann / "1 2 ?-ad \\Lt4tJ -*7plfene
Di l-ren z ( a -hI :nthr:acene\ u t rr / grf urrr

Benzo (9, h, i) perylene
Dibenzofuran
Total Benzofluoranthenes

4.6
4.6
4.6
z+.o

4.6
4.O
4.6
4.6
z1 .o
q.o
q.o
zl .o
4.6
.l .o
q.o
4.6

U

U

U

U

U

U

U

U
U

U

t2
8.3
4.6
4.b
4.O
z1 .o

8.3
4.O

6.9
4.6
4.6
4.6
4.6
4.6
.l .o
4.6
q.o

5.1

Pannrl- ad ; ^ ..^ /V^ /nnl-r\r\elJv! Lsu rrr Fvl ^v \PIJ!i

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthafene 63.0%
d14-Dibenzo (a,h) anthracen 70. 0?

FORM I



ORGAIiIICS AI.TAIYSIS DATA SHEET
PNAs by SIM Sv[8270D-SIM GCIMS
Page l- of 1

T,:Lr S:mnl e TD: RK68 P

LIMS ID: 10-21559
Matrix: Soil- d
Data Release Authorized| ',t/)
Rcnnrfcd. OC/0R/10 .//-'
r\vvv! uvv r

Date Extracted:. 09/06/10
Date Anal-yzed; 09/07 /I0 16:46
fnstrument/Analyst : NT11/PK
GPC Cfeanup: No
Sllica GeJ- Cleanup: Yes
Al-umina Cfeanup: No

CAS Nunber Analyte

-ANALYTICAL(J,;r
RESOURCES\7
INCORPORATED

Sample ID: A1-817-3
SAI'{PLE

OC Rcnor1. Nn: RK68-URS
Project: Kinder Morgan-Laurel Station Data

Event:33762344
Date Sampled: 08/25/I0

Date Received: 08/26/I0

Sample Amount: 10
Finaf Extract Vol-ume: 0.

Dil-ution Factor: 1 .

Percent Moisture: 11

1A n-drrr-rrf. /= v slJ
5mL
00
.6%

RL Result

9L-20-3
9L-57-6
90-12-0
208-96-8
83-32-9
8 6-1 3-7
85-01-8
120-L2-7
206- 4 4-0
12 9-00-0
s 6- 55-3
2r8-01"-9
50-32-8
1 93-3 9- 5
53-70-3
19L-24-2
r32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-MethyJ-naphthalene
Acenaphthylene
Anonrnhl-hona

Fl-uorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Ronzaf:\nrrrana

f ndeno (I, 2, 3-cd) pyrene
nlL^-- /^ L\ -*+L-Dtoenz (a, n ) drrLrrracene
Ronzn /c- h - i ) narrzlene\ Y I LL 

' 
L t yvL )

Dibenzofuran
TotaI Benzofluoranthenes

4.7
4.7
4.1
4.1
L1
4.1
4.7
4.1
4.'7
4.1
L7
A7
L1
4.1
4.1
4.7
4.1
4.1

20
L4

7.O
< 4.'7
< 4.1
< 4.'7
< 4.'7
< 4.'7
< 4.'7
< 4.'7
< 4.1
< 4.7
< 4.'7
< 4.1
< 4.1
< 4.1
< 4.1
< 4.'7

U

U

U

U

U

U

U

U

U

U

U
U
U

U
U

Panarfod in rrclkn /nnl-r\I\gt/v! fY| J'Y \y.y"/

SIM SenivoJ-atiJ.e Surrogate Recovery

d10-2-Methylnaphthal-ene 69.0?
d14-Dibenzo (a, h) anthracen 82.0?

FORM I



ORGAIIICS AI.IALYSIS DATA SHEET
PNAs by Sw8270D-sIM GCIMS
Page l- of 1

Lab Sample ID: RK68O
LIMS ID:10-21-558
Matrix: Soif /3
Data Release Authorized.;,fr'
Reported 09/08/1O

Date Extracted MS/MSD:. 09/06/I0

Date Analyzed MS:. 09/07/I0 t.5:56
MSD: 09/07 /I0 16:2).

Instrument,/Analyst MS : NT11/PK
MSD: NTI-1/PK

Arralyte Saarple

;
ANALYTICALIJ,^
RESOURCES\Z
INCORPORATED

Sample ID: A1-B17-1
I'IATRIX SPIKE

QC Report No: RK68-URS
Project: Kinder Morgan-Laurel- Station Data

Event:33762344
Date Sampled: 08/25/10

Date Recei-ved : 08 / 26 / I0

Sample Amount MS:
MSD:

Final- Extract Vo]ume MS:
MSD:

Diluti-on Factor MS:
MSD:

Spike MS

Added-MS Recowery MSD

10.9 g-dry-wt
10.9 g-dry-wt
0.50 mL
0.50 mL
1.00
1.00

Spike MSD

Added-MSD Recovery RPD

lrlrnhf ha I ano

2 -Methylnaphthal ene
1 -Methylnaphthal ene
A.onanhthlr'l ana

A.an anh fh cn c

Fl-uorene
Phenanthrene
Anthracene
Ffuoranthene
P\7 rcn c
Benzo (a) anthracene
Chrysene
F,an7^ aa \ n\rrano
T^iann/1 a a-^A\h!'-^-^f llUCIlU \Lr at J Uu/IJyrsrrs
Dihcnz la -h) anthrecene
Benzo(g,h,i)perylene
Dibenzofuran
TotaI Benzoffuoranthenes

11. 5 89. 1 138 56.22
B. 3 93.1 138 6r.92
4.6 90.9 138 62.52

<4.6 U 90.4 l-38 65.5?
< 4.6 V 81 .2 138 63.22
<4.6 U 93.7 138 61.92

8.3 I02 138 6'7 .9"6
< 4.6 U 101 i:e 13.22

6.9 rt2 138 '76.22
4.6 98.3 138 6'7.92

< 4.6 U 90.9 138 65.9%
< 4.6 U 88.2 138 63.9%
<4.6 U 101 138 '73.22
<4.6 U 101 138 '73.22
<4.6 U 99.6 138 12.22
<4.6 U 100 138 '72.52
<4.6 U 86.8 138 62.92

5.1 199 2'15 70.s?

Reported in pglkg (ppb)

90 .4
91 .8
90.4
8'7 .1
84.5
91.8
r02

98.3
107

96.4
BB.2
85. 4

98.3
91 .3
99 .6
98.3
82.6
r>z

138
138
138
L3B
138
138
138
138
138
138
138
138
138
138
138
t_38
1_38

215

5'7.22 L.4Z
64 .9% 4 .32
62.22 0. 6%

63.62 3.0%
6r.22 3.18
66.53 2.0%
61.92 0.0U
1t .22 2 .'t Z

12.52 4.62
66.5? 2.0%
63. 92 3. 0%

67.92 3.2%
'7 I.2Z 2.12
70.5? 3.72
12.2% 0.0?
'71.22 L.1Z
s9. 9Z 5. 0%

68.0% 3.62

RPD cal-cul-ated using sample concentrations per SW846.

FORM III



ORGANICS ANAI,YSIS DATA SHEET
PNAs by sw8270D-sIM GCIMS
Page 1 of 1

Lab Sample ID: LCS-090610
LIMS ID: 10-21558
Matrix: Soil-
Data Release Authorized, ,ry
Reported:. 09/08/I0

Date Extracted:. 09/06/10

Date Analyzed LCS: 09/0'7 /L0 ]-I:.I1
LCSD: 09/01/I0 11':43

Instrument/Anatyst LCS : NTI-1/PK
LCSD: NT11/PK

AnaJ-yte

OC Rpnnrt Na: RK68-URS
Project: Kinder Morgan-Laurel- Station Data

Event: 337 62344
D:fc S:mnled: NA

Date Received: NA

Sample ID: LCS-O90510
I,AB CONTROL

fixsbff:rb@
INCORPORATED

SAI{PLE

Sample Amount LCS:
LCSD:

Final Extract Vol-ume LCS:
LCSD:

Di]ution Factor LCS:
LCSD:

Spike LCS
Added-LCS Recovery LCSD

10.0 g-dry-wt
10.0 g-dry-wt
0.50 mL
0.50 mL
1.00
1.00

Spike LCSD
Added-LCSD Recovery RPD

lrlanhl-h: I ana
2-Methvl nanhtha I ene
1 -Mcfhwl nanhth: I ene
Anan:nhfhrrl ono
A.an^nhfhona

Ffuorene
Phenanthrene
Anthracene
Fluoranthene

R6nz^ /r \ anl-hr:cana

/-h rrrqona

Ranz^ la \n\/ranc

Indeno (1, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Ronzn/a-h- i \ncrvlene\Y',ttt!t

Dibenzofuran
Total- Benzof luoranthenes

95.5 150 63.72
99.0 150 66.02
99. 0 150 66. 0t
100 150 66.'t%

98. 0 1s0 65. 33
104 150 69. 3C
l_10 150 73.3%
LL2 150 7 4.72
L26 150 84.0?
tt2 150 1 4.12
107 150 7r.32
100 150 66.'72
118 150 '78.'l%
774 150 '76.02
II2 L50 '74.'7Z

108 150 12.02
94.0 150 62.12
239 300 19.'72

Reported in pglkg (ppb)

100
1,04
1,0'7

10'7
104
rt2
120
122
136
L20
L1,4
108
126
1,22
124
t20

98. s
258

150
150
150
l_50
150
150
150
150
150
150
150
150
150
150
150
150
150
300

66 .12
69.3?
'7 r .32
'rI.32
69 .32
14.72
80.0?
81.3U
90.12
80. 0%

16.02
12 .02
84.0C
81.3C
82.'72
80.0%
65.12
86.08

I

A

'1 .

6.
5.
'7.

8.

1.

7.

6.
10.
t_0.

4.
1.

6Z
9Z
8g
8g
9Z
4Z
1%

5%

6Z
9%

3Z
7Z
6Z
BU

2%

5?
'72

6%

RPD calcul-ated using sampl-e concentrations per SW846.

SIM Semivolatile Surrogate Recovery

LCS LCSD
d10-2-Methylnaphthalene 78.3% 80.0%
d14-Dibenzo(ath)anthracen 91.0? 88.7%

FORM III

















fixsbff:*@
INCORPORATED

TPHG WATER SURROGATE RECOVERY ST]MN,IARY

ART Job: RK69
Matrix: Water

OC Renorf No: RK69-URS
Prn-i cci . Ki ndar Mnraan .

Event: 337 62344
Laurel Stn. Data Gap

Client ID roT ouT
MB-090610
LCS-09061_0
LCSD-090610
DVV-Z
5W- -L

SW-4
SW_DUP1
TRIP BLANK

(TE.T) : Trifluorotoluene
IHA/,I : HrnmnnFnzene

Log Number Range I t0-21564 to

LCS/MB LIMITS QC LIMITS
( 80-120 ) ( 80-120 )

( 80-120 ) ( 80-120 )

r0-2L568

9J .2e" 101?
99.82 r04Z
99.58 1038
101? 103?

99 .Aeo 99 .42
96 .3% 95 .12

10 0 ? 102e"
101? 101%

0
0
0
0
0
0
0
0

FORM II TPHG

p^d6 | tnr HKh9

**dffitr{ : f,4ffiffiffi;{fr
&qEg**- - tud#v!+€#



BETX WATER ST'RROGATE RECOVERY SUM!4ARY

Arstfis*@
INCORPORATED

Laurel Stn. Data Gap
ARI Job: RK69
Matrix: Water

QC Report No: RK69-URS
Drni onl- . I(i ndar Mnra:n .

Event:33762344

t tF t t : trrrtrrorOCOIUene
tu4/, : HrAm hAnZene
\uuu I

T,na Nrrmher Ranoe z 10-21564 tO

Cl-ient ID TFT BBZ TOT OUT
MB-090610
LCS-090610
LCSD-090610
SW-2
SW- 1

SW-4
SW-DUP1
TRIP BLANK

LCS/MB LIMITS QC LIMITS
(79-1,20) (80-120)
(79-720) (80-r-20)

10-21s68

95.22 100%
9'7.jeo 1018
91.LZ 99.62
98.5% 98.8?
96.'72 91 .rZ
93 .1% 93 .62
91 .82 96.62
101% 101%

0
0
0
0
0
0
0
n

FORM II BETX

Pzda I i^r HKhv

u3k*fiiq : ffiffiffiqiF
d ae !-.!d *$r " Bdra1svd*!+e,E



ORG,ANICS AI{AI,YSIS DATA SHEET
BETX by Method Sw8021Bb4od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: MB-090610
LIMS ID: 10-21564
Matrix: Water o,{'?
Data Ref ease Authorized, ,?f/
Ronnrf ccl . Oq /2O /10 /

Date Anal-yzed: 09/06/L0 08:.52
-Lnscrumenl/Anal-vsE I v rDz / Lvltr

CAS Nunber Analyte

ANALYnGAL(A
RESOURGES\Z
INCORPORATED

Sanple fD: MB-O90610
METHOD BI^ANK

QC Report No: RK69-URS
Project: Kinder Morgan: Laurel Stn. Data Gap

Event:33762344
D:fe Semnlad. NA

Date Received: NA

Purge Vol-ume: 5. 0 mL
Di-l-ution Factor: 1. 00

RL Result

1I-43-2 Benzene
108-88-3 To.l-uene
L00-47-4 Ethylbenzene
119601-23-7 m,p-Xylene
95-41 -6 o-Xy-Iene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ]D
Gesol ine Ranoe Hrrdrnr-arlrnns 0.10 < 0.10 U ---

BETX Surrogate Recovery

Trif l-uorotof uene
Bromobenzene

95 .22
100u

Gasoline Sunogate Recoverl'

Tri f l-uorotof uene
Bromobenzene

9'7 .2e"
101%

BETX values reported in pgll. (ppb)
Gasoline val-ues reported in mgll (ppm)

GAS: Indicates the presence of gasoline or weathered gasoli-ne.
GRO: Positive result that does not match an identifiable gasoline pattern.
Arrrnf if-f i l-nl-r'l narlrc in l-ho n:qnlinc r:ncc frnm Tnlttono f^ \I-hhfla-lan^vudrlLf LdLaglr ull LVUqr pua^o rrl Lrrg \jqJvrrrlv rqrlgg !!vltr f vJusllg Lv r\aPIlLIIoIgtlg.

FORM I ilFpd'#--{*: #F4ffi41I*t,t; gsrd



ORGAI\TICS AI{AIYSIS DATA SHEET
BETX by Method SW8021B["1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RK69A
LIMS ID: L0-2L564
Matrix: Water .fl
Data Refease Authorizedt ,{/Reported:.09/20/70 l.t"

Date Analyzed: 09/06/70 1O:35
-LnsErumenE /Ana.Lvst i Y LDz / Lvttl

CAS Nulber Arralyte

aANALYTTCAL (Ltr-t
RESOURCES\7
INCORPORATED

Sanp1e ID: SW-2
SAI'fPLE

of- Pannrl- lrln. PK69-URS
Project: Kinder Morgan: Laurel- Stn. Data Gap

Event: 337 62344
Date Sampled: 08/26/I0

Date Received: 08/26/!0

Purge Volume: 5. 0 mL
Dil-ution Factor: 1.00

RL Resu]-t

1L-43-2 Benzene
108-88-3 Tol-uene
100-4l--4 Ethylbenzene
L'7 960I-23-7 m, p-Xylene
95-41-6 o-XyIene

0.25 < 0.25 u
o.25 < 0.25 u
o.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ]D
Gasoline Range Hydrocarbons 0.10 O.29 GRO

BETX Surrogate Recovery

TrifLuorotofuene 98.58
Bromobenzene 98.8%

GasoJ-ine Surrogate Recovery

Trif Luorotol-uene
Bromobenzene

101?
1 03%

BETX val-ues reported in pgll, (ppb)
Gasol-ine values reported in mglL (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasol-ine pattern.

Arrrnf iF-f .i +^+-l ^^^1.- .i- t-ha naqnlino r:nna fram Tnlrrona 1-n Nlrnh]-lrr'lonavudlrLrLdLf ull vll LvLdI I,EdA- Jll Lrrs Yqovrf rrs !arlys !!vrrl rvrusrls Lv r\a}/rrurlolslfs.

FORM I #s€ffiffi : ffiffidRE-E-tr



ORGAI{ICS A}IAIYSIS DATA SHEET
BETX by Method SW8021BN1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Samp1e ID: RK69B
LIMS ID t 10-21565
Matrix: Water '/, ^/.n^!- D^l ^-^^ 1,.+L^-.i -^1. ,l'nudLd r\eJ-edJg AuLlruLLLes; ..ft/
Reportedz 09/20/L0 i"

Date Analvzed: 09/06/ 10 11:02: ,-fnstrument/Ana]vst : PID2 /MH

CAS Nunber Analyte

t
ANALYTIOAt- (ftF)
RESOURCES\Z
INCORPORATED

Sample ID: SW-l
SAI'{PLE

or- Ponnrt- \Tn. PK69-URS
vv !\vtsvr

Project: Kinder Morgan: Laurel- Stn. Data Gap
Event z 33162344

Date Sampled: 08/26/I0
Date Received: 08/26/1,0

Purge Volume: 5.0 mL
Difution Factor: 1.00

RL Resu1t

7I-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
I'7 960I-23-L m, p-XyJ-ene
95-4'7 -6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasofine Range Hydrocarbons 0.1-0 < 0.10 U ---

BETX Sunogate Recovery

Tri fluorot ofuene
Bromobenzene

96.72
9'7 . Le"

Gasoline Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

99.42
99 .4%

BETX vafues reported in pgll- (ppb)
Gasoline values reported in mg/L (ppm)

GAS: fndicates the presence of gasoline or weathered gasofine.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total peaks in the gasoline range from Tofuene to Naphthalene.

FORM I ffieflffi'*fr : #idR{RiiS"F'



ORGA}TICS ANA],YSIS DATA SHEET
BETX by I'lethod Sw8021B['1od
TPHG by Method NWTPHG
Paqe 1 of l-

Lab Sample fD: RK69C
LIMS ID: L0-2I566
Matrix: Water
Data Rel-ease Authorized:
Rennrfcd. Oq/20/lO i
r\vtsv! uve.

Date Anal-yzed; 09/06/70 11-:.29
Instrument/Analyst z PlD2 /MH

CAS Nu:nber Anal.yte

?
ANALYflCAL(JA
RESOURCES\7
INCORPORATED

Sample ID: Sw-A
SAMPLE

OC Ronor1- No' R.K69-URSYv !\vrv!

Project: Kj-nder Morgan: LaureL Stn. Data Gap
Event:33762344

Date Sampled: 08/26/10
Date Received: 08/26/I0

Purge Volume: 5. 0 mL
Dilution Factor: 1. 00

RL Result

1L-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
11960I-23-1 m,p-Xylene
95-4'7-6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ]D
Gasol i ne Ranoe Hrrdrnc:rlrnns 0.10 < 0.10 U ---

BETX Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

93 .12
93 .6e"

Gasoline Surrogate Recovery

Tri f Iuorotol-uene
Bromobenzene

96.32
95.'72

BETX vafues reported in pgll, (ppb)
Gasol-ine vafues reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e gasoline pattern.

Quantitation on total peaks 1n the gasoline range from To1uene to Naphthalene.

FORM I E-# *-: $-; {:H : gtr€ fl"s gsl eJ 4-*



ORGAI\UCS AbIALYSIS DATA SHEET
BETX by Method SW8021BN1od
TPHG by Method NWTPIIG
Page 1 of 1

Lab Sample ID: RK69D
LIMS ID:. L0-21561 nrlMatrix: Water k7
Data Rel-ease Authorizedi, /v
Reporred z 09/20/lo

Date Analyzed: 09/06/I0 11:56
-LnscrumenE. /Anarvst. i y LDz / LvttT

CAS Nunber Analyte

aANALYTTCAL(hr-t
RESOURCES\7
INCORPORATED

Sanp1e fD: SW-DUP1
SAI'{PLE

f)/- Rannrt- \Tn. P.K69-URS
Project: Kinder Morgan: Laurel- Stn. Data Gap

Event:33762344
Date Sampled: 08/26/I0

Date Received: 08/26/10

Purge Volume: 5. 0 mL
Dllution Factor: 1. O0

RL Result

1I-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
I7960!-23-L m,p-Xylene
95-47 -6 o-XyJ-ene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ]D
0.34 cROGasoline Range Hydrocarbons 0.10

BETX Surrogate Recovery

Trif luorotol-uene
Bromobenzene

91.82
96 .6eo

Gasoline Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

100?
L02Z

BETX val-ues reported in pgll, (ppb)
Gasoline vafues reported in mgll, (ppni)

GAS: fndicates the presence of gasofine or weathered gasoline.
GRO: Positi-ve resul-t that does not match an identifiab]e saso]ine pattern.

Quantitation on total peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I ffirdffi& - #&#ffi€#E



ORGA\IICS AI.IAIYSIS DATA SHEET
BETX by Method SW8021B['1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: RK69E
LIMS ID z 10-21568
Matrix: Water m

', ,.',(Data Re.Iease Authorized: utrU
Reported : 09 / 20 / L0

Date Analyzedi 09/06/I0 09:4I
f nstrument/Analyst z PlD2 /MH

CAS Nunber Analyte

-,ANALYTICAL (JA
RESOURCES\Z
INCORPORITTED

Sample ID: TRIP BLANK
SAI{PLE

OC Rannrt No: RK69-URS
Project: Kinder Morgan: Lauref Stn. Data Gap

Event: 337 62344
Date Sampled: 08 / 26 / 1,0

Date Received: 08/26/I0

Purge Vol-ume: 5.0 mL
Difution Factor:1.00

RL Result

1I-43-2 Benzene
108-88-3 Tol-uene
100-41,-4 Ethylbenzene
L'7 9607-23-I m, p-XyIene
95-4'l -6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gesol i ne Renoe Hr;droc:rlrons 0.10 < 0.10 U ---

BETX Surrogate Recovery

Tri f luorotol-uene
Bromobenzene

101U
101?

Gasoline Sumogate Recovery

Tri f l-uorotol-uene
Bromobenzene

101?
101%

BETX val-ues reported in pgll, (ppb)
Gasol-ine values reported in mgll, (ppm)

GAS: Indicates the presence of gasoline or weathered gasol-ine.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.

A,,-nf if -f i l-nl-rl narlzc in l-ha a:qnl ino rancc frnm Tolrrene fo Nanhthelene-vuqrrLILaLlvrl vrl Lvuqr usa^o

FORM I 7'8e,f, t= ffi d:&fRffiffi .F;



ORGAI.IICS AIIAIYSIS DATA SHEET
TPHG by Method NWTPHG
Page 1 of 1

Lab Samp]e ID: LCS-090610
LIMS ID: 10-21,564 ,,I2Matrix: Water ,4/Data Rel-ease Author!zed: t' ''
Reported:. 09/20/I0

Date Analyzed LCSz 09/06/10 07:58
LCSD: 09/06/1.0 08:.25

fnstrument/Analvst LCS: PID2/N1H
LCSD: PID2/MH

Analyte

aANALYTICAL(jtnt
RESOURCES\Z
INCORPORATED

Sample ID: LCS-O90610
I,AB CONTROL SA}4PLE

QC Report No: RK69-URS
Project: Kinder Morgan: Lauref Stn. Dat.a Gap

Event: 337 62344
Date Sampled: NA

Date Received: NA

Purge Vofume: 5. 0 mL

Dil-ution Factor LCS: 1.0
LCSD: 1.0

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recowery RPD

Gasol-ine Range Hydrocarbons 1. 00 1. 00 l-00? 0. 98 1. 00 98 . 0Z 2.02

Reported in mglL (ppm)

RPD calculated using sample concentrations per SW846.

TPHG Sumogate Recovery

Tri f l-uorotol-uene
Bromobenzene

LCS LCSD
99.8e. 99.52
t04eo 103%

FORM III ffiffiffi#i: ff'*ffiffiffiffi



ANAivrreat a*=$l'#Eg
ORGAI{ICS AI{AIYSIS DATA SHEET TNCORpORATED
BETX by Method SW8021ED1od Sa:nple rD: LCS-090510
Page 1 of 1 LAB CONTROL SAI4PLE

Lab Sampl-e ID: LCS-090610 QC Report No: RK69-URS
LIMS ID: 10-21564 Project: Kinder Morgan: Laurel- Stn. Data Gap
Matrix: Water ,4 Event: 33?62344
Data Release Authorized.: 'f,] Date Sampled: NA
Reportedz 09/20/10 t - Date Received: NA

naf a An:l rzzcd T,Qg; 09/06/ 10 07:58 Purge Vofume: 5.0 mL
LCSD: 09/06/I0 08:25

Instrument/Anal-yst LCS : PlD2 /MH Dil-ution Factor LCS : 1 . 0
LCSD: P|D2/MH LCSD: 1.0

Spike LCS Spike LCSD
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Benzene
Tofuene
I't- hrr'l l.ranzana
m n-Yrrl ana
n-Y rr'l an a

RPD cal-cul-ated using sample concentrations per SW845.

BETX Surrogate Recovery

2.59 2.70 t23Z 2.59 2.1,0 1232 0.0C
28.9 28.'7 101? 28.2 28.'t 98.3% 2.5%
8.53 9 .20 92.'72 8.41 9.20 9r.42 L.4%
31.4 33.8 92.92 30.9 33.8 91,.42 r.62
13.6 14.0 91 .re" l-3.5 14.0 96.42 0.72

Reported in pgll. (ppb)

Tri ffuorot oluene
Bromobenzene

LCS LCSD
97 .02 9'7 . te"
101? 99.62

FORM III *-FF H: -H *+ .. *e EF"E F*C F \ H-a

























J/ A Analytical Resources, I ncorporated

-J/- Analvtical Chemists and Consultants\J
September 13,2010

Karen Mixon
URS Corporation
Century Square
1501 Fourth Avenue Suite 1400
Seattle, WA 98101

RE: Laurel Station
ARI Job: RI(70

Dear Karen: *

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt
documentation, and the final data package for the project referenced above.

Sample receipt information and analytical details are addressed in the Case Narrative.

Copies of the reports and all associated raw data will be kept on file atARI. If you have any
questions or require additional information, please contact me at your convenience.

Sincerely,
ANALYTICAL RESOURCES. INC.

Kelly Bottem
Client Services Manager
(206) 69s-621r
kellyb@arilabs.com
www.adlabs.coRl

.-.. I
Page 1 of Ll l'l

4611 South 134th Place, Suite 100 . TukwilaWAg8l68 .2O6-695-6200. 206-695-6201 fax
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tA Anatytical Resources, Incorporated

a, Analytical Chemists and Consultants Gooler Receipt Form

. I r}/lq,
ARI Client: I I [< --l Project

COC No(s): Delivered by: Fed-Ex UPS

Assigned ARI Job No: Tracking No:

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly fllled out (ink, signed, etc.) ............ -

Temperature of Cooler(s) ('C) (recommended 2.0-6.0 'C for chemistry)........ iA
lf cooler temperature is out of compliance fill out form 00070F

YEF C_Ng-)
6G'' No
)_.'(J59 No

*pou"*,Wen%;A
t40sCooler Accepted by:

Complete custody forms and attach ill shipping documenb

/T
oate: 2-r/.9(ty'1A rime:

Log-ln Phase:

Was a temperature blank included in the cooler? --
what kind orpacking materiarwas used? ... ;;;;";;;/dG ; ;;";" ;"nn,". i;;,).

Wassufficienticeused(ifappropriate)?.'....,.........'..............'=.
Were all bottles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Paper

NA

YES

Other:

NO

@
NO

NO

NO

NO

NO

C9
NO

"o*

@
YES

f*.,d5
1vb.,
>=<-w

YES(@
YES

NA

NA

Did the number of containers listed on COC match with the number of containers received? .

Did all boftle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (boftles) require preservation? (attach preservation sheet, excluding VOCs)...

Were all VOC vials free of air bubbles?

Was sufficient amount of sample sent in each bottle? . .. . .. ... .

Date VOC Trip Blank was made at ARl... NA

Date/Time:_ Equipment:_

Samples Logged by: time: lOb>

Sample lD on Boftle Sample lD on COG Sample tu on Eonle Sample lD on COC

Additi onal Notes, Di screpancieg E Resolufions.'

Y'*eE

Bv:

tl*W Ltrarrap y'oouru{ - 4S rterfr aN CDC
87 f,az-puA

Date:

.$rnaDAirEhlbbles I
. -,*hfi |r.._l

I

54mffi

*il*
Small )'osm"

Peabubbles ) *pb"

Large ) "lg"
Headspace ) "hs"

0016F
3t2110

Revision 014Cooler Receipt Form



ANALYTICAL
RESOURCES
INCORPORATED

Sample Receipt:

Analytical Resources, Inc. (ARI) accepted five sediment samples and one trip blank in good condition on
August 26, 2010 under ARI Sample Delivery Group (SDG) RK70. The samples were received at cooler
temperatures of 3.4, and 6.0"C.

For further details regarding sample receipt please refer to the enclosed Cooler Receipt Form.

Select samples were analyzed for NWTPH-G plus BTEX and NWTPH-Dx, as requested on the Chain of
Custody.

Diesel Ranse Orsanics by NWTPH-D Extended:

The samples were extracted on 0913/10 and analyzed on 09108/10 - within the method recommended holding
time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Surrogates: Recoveries were in control.

Method Blank: The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD: Recoveries were in control.

MS/IVISD: Recoveries were in control.

Gasoline Ranse Oreanics by NWTPH-Gx plus BTEX bv 80218 Mod:

The samples were analyzed on 09l2ll0 - within the method recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): A1l analyes of interest were within method acceptance criteria.

Surrogates: Recoveries were in control.

Method Blanks: The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD: Recoveries were in control.

MS/IVISD: Recoveries were in control.

.EAF.s--'-1F i?-"i+ FlhfE!=EElS+;i=t-{.E-{.. E t[,# ' ffiFKJ:ef &:f {-i+



aD Analytical Resources, lncorporated
-at Analytical Chemists and Consultants

Data Reporting Qualifiers
Effective 7l10l200g

Inorganic Data

*

B

N

NA

H

Indicates that the target analyte was not detected at the reported concentration

Duplicate RPD is not within established control limits

Reported value is less than the CRDL but > the Reporting Limit

Matrix Spike recovery not within established control limits

Not Applicable, analyte not spiked

The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

Analyte concentration is s5 times the Reporting Limit and the replicate control limit
defaults to t1 RL instead of the normal 20% RPD

Organic Data

U Indicates that the target analyte was not detected at the reported concentration

* Flagged value is not within established control limits

B Analyte detected in an associated Method Blank at a concentration greater than
one-half of ARI's Reporting Limit or Soh of the regulatory limit or 5o/o of the analyte
concentration in the sample.

J Estimated concentration when the value is less than ARI's established reporting
limits

The spiked compound was not detected due to sample extract dilution

Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

lndicates a detected analyte with an initial or continuing calibration that does not
meet established acceptance criteria (<20%RSD, <2lo/oDrift or minimum RRF).

Indicates an analyte response that has saturated the detector. The calculated
concentration is not valid; a dilution is required to obtain valid quantification of the
analyte

Version 13-000
8t17t09
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NA The flagged analyte was not analyzed for

NR Spiked compound recovery is not reported due to chromatographic interference

NS The flagged analyte was not spiked into the sample

M Estimated value for an analyte detected and confirmed by an analyst but with low
spectral match parameters. This flag is used only for GC-MS analyses

M2 The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern most
closely matches that of the sample. The reported value is an estimate.

N The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a "tentative identification"

Y The analyte is not detected at or above the reported concentration. The reporting
limit is raised due to chromatographic interference. The Y flag is equivalent to the
U flag with a raised reporting limit.

C The analyte was positively identified on only one of two chromatographic columns.
Chromatographic interference prevented a positive identification on the second
column

P The analyte was detected on both chromatographic columns but the quantified
values differ by >40% RPD with no obvious chromatographic interference

Geotechnical Data

A The total of all fines fractions. This flag is used to report total fines when only
sieve analysis is requested and balances total grain size with sample weight.

F Samples were frozen prior to particle size determination

SM Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with the
sieving process and/or moisture content, porosity and saturation calculations

SS Sample did not contain the proportion of "fines" required to perform the pipette
portion of the grain size analysis

W Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Laboratory Quality Assurance Plan Page 131 of 155 Version 13-000
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ARI Job: RK70
Matrix: Sediment

TPHG SOIL SURROGATE RECOVERY SUMD,IARY

OC Rpnnrt No' RK7O-URSYv r\vyv!

Prni oc1. ' Ki nrlor Mnrarn .

Event:33762344

aisiffscr@
INCORPORATED

Lauref Stn. Data Gap

Client ID TOT OUT
MB-090210
LCS-0 902r0
LCSD-090210
SU3-SED4 -C
JUJ-JliU.t-tl
SU3-SED4-R MS
SU3-SED4-R MSD
) U J-JEU'T -!
SU3-SED1-R2
MB-090310
LCS-090310
LCSD-090310
SU3-DUP1

(BFB) : Bromoffuorobenzene
(TFT) : Trifl-uorotofuene
tHR/\ : RrAmAnAn,Zene
\uu4l

Log Number Range: 10-21589 to

96.2e. 99.22
r02e" 1-02e"
104e" 105?

93.0% 94.22
96.92 98.6%
9'7 .32 99 . 52
109% 105%

96.'72 99.5%
9'7 .32 1012
92.02 94.9e"
98 . 9% 99 .tZ
98.9% 1013
111? 10 8 ?

LCS/MB LIMITS QC LIMITS
(70-130) (70-130)
(80_120) ( 66_123)
(80-120) ( 62-130)

IU- Z I3Y J

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

0
0
0
0
0
0
0
0
0
0
0
0
0

FORM II TPHG

Draa l fnr RKTO

ruF4?ffi ; &*ffiffi$-&ffi



MB-090210
LCS-090210
LCSD-0 90270
J UJ-b.LUq -U
SU3-SED4 -R
SU3-SED4-R MS
5UJ-J.LU4_T\ J."IDU

SU3-SED4 _L
buJ-br-ur-t1z
MB-090310
LCS-090310
LCSD-090310
SU3-DUP1

(TFT ) : Trif l-uorotof uene
Iau/\ : Rr^m^hahZene
\ uuu I

Log Number Range: 10-21589 to

Alsifisrb@
RECOVERY SUMIIARY 

INCORPORATED

QC Report No: RK7O-URS
Project: Kinder Morgan: Laure1 Stn. Data Gap

Event:33762344

TFT BBZ TOT OUT
0
0
0
0
0
0
0
0
0
0
0
0
0

BETX SOIL SI'RROGATE

ARI Job: RK70
Matrix: Sediment

Client fD
90 . 4Z 92 .1e"
94.]eo 96.02
97 .02 98.62
86.62 89.1?
89.22 92.4%
9L .4e" 93 .6e"
L02Z 99 .5e"

89 .42 93 .22
8 9. 9? 94 . 4e"

86.1? 90.22
93 .2e" 95 . 4Z
94.42 91 .92
103? 101?

LCS/MB LIMITS QC LIMTTS
(80-120) ( 68-124)
('71-r20 ) ( 62-734)

L0-2r593

FORM II BETX

Page 1 for RKTO
ru${*f,ffi r ffiffiffig"4 E



ANA|\rTrr!^r a
*="'SLiiEl'"@
INCORPORATED

TPHG WATER SURROGATE RECOVERY SUM}IARY

ARI Job: RK70 QC Report No: RK7O-URS
Matrix: Water Project: Kinder Morgan: Laurel Stn. Data Gap

Event: 337 62344

Client ID TFT BBZ TOT OUT
'l'r1n Rl2nk 94.92 96.52 0

LCS/MB LIMITS QC LIMITS
(TFT) : Trifl-uorotol-uene (80-120) (80-120)
(BBZ) : Bromobenzene (80-120) (80-120)

Log Number Range:. 10-21594 to 10-2L594

FORM II TPHG

Page 1 for RK70
ffi*4?ffi; ffiffiffi4ffi



ANrrr\rTr^^r a

"="tl'#t3(i@INCORPORATED
BETX WATER ST'RROGATE RECOVERY SUM}4ARY

ARI Job: RK70 QC Report No: RK7O-URS
Matrix: Water Project: Kinder Morgan: Laurel- Stn. Data Gap

Event: 337 62344

C1ient ID TFT BBZ TOT OUT
88. 6? 90.5? 0

LCS/MB LIMITS QC LIMITS
(TFT) : Trifluorotol-uene (19-L20) (80-120)
(BBZ) : Bromobenzene (19-L20) (80-120)

Loq Number Ranqe: I0-2I594 to IO-2I594

FORM II BETX

Page 1 for RK70
ffiffi?"ffi : ffiffiffitar+



ORGAI{ICS AI\TAIYSIS DATA SHEET
BETX by Method SW8021BN1od
TPHG by Method NWTPIIG
Page 1 of 1

Lab Sample fD: MB-090210
LIMS ID:10-21589
Matrix: Sedi-ment
Data Release Authorized:
Rcnnrfod. nq/1nl10

Date Analyzed: 09/02/10 I0229
J-nsl'rument/Ana-LVSt 2 Y IDJ / Lv)t1

CAS Nuuber Analyte

AXstff:Ct@
INCORPORATED

Sa:npJ.e ID: MB-090210
METHOD BI,AI{K

OC Rcnorf Nn: RK7O-URS
Project: Kinder Morgan: Lauref Stn. Data Gap

Event:33762344
Date Sampled: NA

Date Received: NA

Purge Vol-ume: 5. 0 mL
Qrmnlo Amarrnf . lnn ma-rlrrr-r^rl-

RL Result

1I-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
11960L-23-I m,p-Xylene
95-47-6 o-Xylene

12 <I2U
12 <rzv
L2 <72U
25 <25V
L2 < t2 U

GAS ID
Gasol i ne R:noe Hrzclrncarlrnns 5.0 < 5.0 U ---

BETX Surrogate Recovery

Trif l-uorotol-uene 90.42
Bromobenzene 92.72

Gasoline Surrogate Recovery

Tr i ffuorot ofuene
Bromobenzene

96.2e"
99.22

BETX val-ues reported in pg/kS (ppb)
Gasoline values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasofine.
GRO: Positive resul-t that does not match an identifiabl-e sasoline pattern.

Arrrrf.if-f.i l-nl-al noakq in tho crqnlino rencc frnm Tnlltcnc j-o lr]:nhth:lonovuallLaLqLIUrl vrr Lvuqf l/ua^r frr Lrfs YqovrJrrs !qrrYE uv rreyrrLrr

FORM I ffiHTffi: ffiffiffi#tr



ORGAI{ICS AI.IALYSIS DATA SIIEET
BETX by l'lethod SW8021BN1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: MB-090310
LIMS ID: I0-2I593
Matrix: Sediment
Data Release Authorized:
Renorfecl O9/1O/!0

Date Analyzed: 09/03/1,0 05:16
Instrument/Anal-vst : PID3/MH

CAS Nu-nber Analyte

^ANALYTICAT(hAN
RESOURCES\Z
INCORPORATED

SampJ-e ID: MB-090310
METHOD B],AI{K

Af- Pannrr lrln. P.K7O-URS
Yv r\vt/v!

Project: Kinder Morgan: Laurel- Stn. Data Gap
Event: 337 62344

Date Sampled: NA
Date Received: NA

Purge Vol-ume: 5.0 mL
Sample Amount: 100 mg-dry-wt

RL Result

1I-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
11960L-23-I m,p-Xylene
95-47-6 o-Xylene

12 <L2U
t2 <L2U
T2 <I2U
25 <25U
r2 <72U

GAS ]D
Gasofine Range Hydrocarbons 5.0 < 5.0 U ---

BETX Surrogate Recovery

Trif ]uorotol-uene 8 6. 1%

Bromobenzene 90.2e"

Gasoline Surrograte Recovery

Trif l-uoroto.Iuene
Bromobenzene

92 .0%
94 .9%

BETX values reported in pg/kg (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Tndicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.

A,,rnf i+-+.i tnt. rl narlzc in l-l.ra caqo'l inc renoc from Tolrrene i_rr Nanhfhelpne
vuqlrLfLoufvrl vff LvLqf Psq^o Yqovr4lrv !qrrYv

FORM I fi€ffi?-ffi : ffiffiffiffir"F



ORGANICS AI{AIYSIS DATA SHEET
BETX by Method Sw8021BMod
TPHG by l4ethod NWTPHG
Paqe 1 of 1

aANALYTTCAL(e--,
RESOURCES\7
INCORPORATED

SanpJ.e ID: SU3-SED4-C
SAI'{PLE

At'- Pannrl- NTa' R.K70-URSvv r\vtsv!

Project: Kinder Morgan: Lauref Stn. Data Gap
Event:33762344

Date Sampled: 08/25/70
Date Received: 08/26/IO

Purge Volume: 5. 0 mL
Sample tunount: 40 mg-dry-wt

Percent Moisture:. 4I.3%

RL Result

/?7ft
Lab Sample ID: RK70A
LIMS ID:10-21589
Matri-x: Sediment
Data Release Authori-zed:
Ronnrfccl . Oq/1Ol10!\vyv! L vv r

Date Anal-yzed: 09/02/I0 12:09
fnstrument/Anafvst : PID3/MH

CAS Nunber Analyte

'7 l- 43-2 Benzene
108-88-3 Tofuene
100-4 1-4 Ethylbenzene
L79607-23-1. m,p-XyLene
95-41-6 o-Xylene

31
31
31
62
31

<31 U

<31 U
<31 U

<62u
< 31 u

GAS ID
<12UGasofine Range Hydrocarbons 72

BETX Surrogate Recovery

Tri f l-uorotol-uene
Bromobenzene

86 .6e"
89.1%

Gasoline Sunogate Recovery

Tri f l-uorotol-uene
Bromobenzene

93.0%
9 4 .2e"

BETX vafues reported in pS/kS (ppb)
Gasofine values reported in mglkg (ppm)

GAS: Indicates the presence of gasofine or weathered gasoline'
GRO: Positive resuJ-t that does not match an ldentifiable gasoline pattern.

Arrrnri f -+i l- at- r'l naakq i n f ho a:qnl ine ranoc from Tol rrene -^ 11^-LLL^r ^-.^vudIIL.l-LdL-IOII (')tt -- Le t\4PlrLrralsrls.

Resufts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I ffiK?ffi: ffiffiffiffiffi



ORGAI\IICS AI{ALYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method }iIW:IPHG
Page 1 of 1

T.:l.r Samnl e TD: RK70B
LIMS ID: 10-21590
Matrix: Sediment
Data Release Authorized:
Renortecl : O9 /1 O /I0

Date Analyzedi 09/02/1,0 12:34
Instrument,/Analyst : PTD3/MH

CAS Nunber Arralyte

^ANALYTIoAL('IEII
RESOURCES\Z
INCORPORATED

Sanp1e ID: SU3-SED4-R
SAI{PLE

Ar'- Panarf rrln. P.K70-URS
vv !\vt,v!

Project: Kinder Morgan: Laurel Stn. Data Gap
Event:33762344

Date SampJ-ed: 08/25/I0
Date Received: 08/26/70

Purge Vol-ume: 5. 0 mL
Sample Amount: 62 mg-dry-wt

Percent Moisture: 25.I%

RL Result

1L-43-2 Benzene
IUU-UU-J 'I'OJ-UENE

100-4 1-4 Ethylbenzene
rrtr t/ rrJ +varv

95-41-6 o-Xylene

20
20
20
40
20

<20u
<20u
<20u
< 40 U
<20u

GAS ID
Gasofine Range Hydrocarbons 8.1 < 8.1 U ---

BETX Surogate Recovery

Trif luorotol-uene
Bromobenzene

89.2%
92 .4%

Gasoline Surrogate Recovery

Trif luorotol-uene
Bromobenzene

96 .9%
98.6?

BETX values reported in pS/kq (ppb)
Gasoline val-ues reported in mglkg (ppm)

GAS: fndicates the presence of gasoline or weathered gasoli-ne.
GRO: Positive result that does not match an identifiabfe gasollne pattern.

n,r-6+.if-f.i t-nfrl norluq in i-ho caqnlinc renrrc frnm Tolr'tFne l-n Nanhthelene-
vudllLfLdufvll vll LvLqr }/ea^r Yqrvtfrrv !qrrYv

Resul-ts corrected for soll- moisture content per Section 11.10.5 of EPA Method 8000C'

FORM I t"S*{ dP E4"H : AfE6.ffrHdfr-"4F-*



ORGAI{ICS AI\IALYSIS DATA SHEET
BETX by Method Sw8021BD1od
TPHG by Method NWTPHG
Pase 1 of l-

Lab Sample ID: RK70C
LIMS ID: I0-2I59I
Matrix: Sedi-ment
Data Rel-ease Authorized:
Rennrfcd' O9/10/10

Date Anal-yzed: 09/02/ 10 13:48
Instrument/Anafvst : PID3/MH

CAS Nunber Ana1yte

-ANALYTTCAL (JA
RESOURCES\7
INCORPORATED

gamFJ.e ID: SU3-SED4-L
SAI"!PLE

QC Report No: RK7O-URS
Project: Kinder Morgan: Laurel Stn. Data Gap

Event: 337 62344
Date Sampled: 08/25/70

Date Received: 08/26/L0

Purge Volume: 5.
S:mnl e Amnrrnf.: 34

Percent Moisture: 44

0mL
ma-rlrrr-r^r1-

.42

ResultRL

71"- 43-2
108-88-3
100-41-4
11 960I-23-L
95-41-6

Benzene
Tol-uene
E'1- hrrl hanzonc
m, p-Xylene
o-Xylene

Gasofine Range Hydrocarbons

BETX SuEogate Recovery

Gasoline Surrogate Recovery

< 36 u
< 36 u
< 36 u
<73u
<36u

GAS ID
<l_4u

n2fl-arn

NI^nhl- h^ l anarr\.r.rul.s4vrrv.

EPA Method 8000C.

35
36
36
73
36

I4

Trif l-uorotol-uene
Bromobenzene

89.4%
93.22

Tri f l-uorotol-uene
Bromobenzene

96.12
99.5%

BETX val-ues reported in p.g/kS (ppb)
Gasoline val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasolj-ne or weathered gasol-ine.
GRO: Positive resuft that does not match an identifiabl-e gasoline

n"--!r!^!: total neaks in the oasoline ranoc from Tnlllanc tovuollLJLoLfvrr vrr Lvuqr yvqr\r Yqrvrrlre

Results corrected for soil moisture content per Section 1l-.10.5 of

FORM I Mr4" f ffi ffiffiffi,s s



ORGAI{ICS AI\TAIYSIS DATA SHEET
BETX by Method SW8021BD1od
TPHG by Method IiIWIPHG
Page 1 of 1

Lab Sample ID: RK70D
LIMS ID: 1.0-2L592
Matrix: Sediment
Data Refease Authorized:
Renortecl:. O9/1O/1"0

Date Anafyzed: 09/02/ 1O 14:13
Instrument,/Analyst : PID3/MH

CAS Nu:nber Analyte

.-
ANALYTICAT(JIAT
RESOURCES\Z
INCORPORATED

SampJ-e ID: SU3-SED1-R2
SAI{PLE

OC Rcnnrl- Nn: RK70-URS
Project: Kinder Morgan: Laurel Stn. Data Gap

Event:33762344
Date Sampled: 08/25/I0

Date Received: 08/26/I0

Purge Vol-ume: 5.0 mL
Samp1e Amount: 56 mg-dry-wt

Percent Moisture: 36.9%

RL Resu1t

'7 I- 43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene

rrLr }/ .lJ +vrlv

95-47-6 o-Xylene

22
22
zz

ZZ

<22u
<22u
<22U
< 45 u
<22U

GAS ID
G:soline Ranoe Hrzdrnc:rhons 9.0 < 9,0 U ---!\srrY v

BETX Surrogate Recovery

Trif f uoroto-l-uene
Bromobenzene

89.9?
94 .42

Gasoline Surrogate Recovery

Tri ffuo rotoluene
Bromobenzene

9'7.3e"
101%

BETX vafues reported in pg/kg (ppb)
Gasol-ine values reported in mglkg (ppm)

GAS: Indicates the presence of gasofine or weathered gasoline'
GRO: Positive result that does not match an ident.ifiable gasofine pattern.

A,,rnf .i f -+i t-nt-: l naalrq in thc aaqol i ne ranrrc from Tol ttene t^ \r-^L+L^r ^-^(2UanL.ILdLfOIl (-)ll -- Lv r\aylrLrrofsrre.

Resul-ts corrected for soil- moisture content per Section 1l-.10.5 of EPA Method 8000C.

FORM I t"qF4" S 1E;E EfrtgFe-Frj3'€F



ANALYTICAL Ii^-
RESOURCES\7

ORGAI{ICS AI{AIYSIS DATA SIIEET INCORpORATED
BETX by Method SW8021Bt'1od Sanple ID: SU3-DUP1
TPHG by Method NWTPHG SAI"IPLE
Page l- of 1

Lab Sample fD: RK70E QC Report No: RK7O-URS
LIMS ID: 10-21593 Proi eet : Ki nder Mnroan : T,,arrrel Sf - I-rr+ r r-^
Matrix: sediment .4 ";+.;;; ii;;;;n ' lqurer rLrr' uoLq saP

Data Release Authorized.r 7// Date Sampled: 08/25/1,0
Reported: 09/10/10 '/ Date Recelved: 08/26/70

Date Analyzed: 09/03/10 07:38 Purge Vol-ume: 5.0 mL
rncl-rrrmanf /an:1rrsl. PID3/MH Sample AmOUnt: 45 mg-dry-wt

Percent Moisture z 34.92

CAS Nunber Anal-yte RL Resu1t

7I-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
I'7 9607-23-L m, p-Xyl-ene
95-4'7-6 o-Xyl-ene

28
28
28
56
28

<28U
<28U
<28u
< 56 u
<28u

GAS ID
< 11 UGesolinc Renoe Hrrdrnn:rhnns 11

BETX Sunogate Recovery

Trif f uorotol-uene
Bromobenzene

103%
101?

GasoJ-ine Surrogate Recovery

Tri fluorotoluene
Bromobenzene

111%
108%

BETX vafues reported in pg/kg (ppb)
Gaso-l-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an i-dentifiabl-e sasofine pattern.

.)rrrn1.it:l-iAn 
^h 

fnf:l noakq in fho n:qnlino rance frnm Tnlrrano f^ \I-^lafla-'l ^^av-- LUUOJ }JEq^O f rr urrs vqovf rr19 !all\ju uu l\alJrlLIIaIgllg.

Resul-ts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I ffi&{Tffi j ffiffiffi:##



ORGAI{ICS AI.IAIYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page l- of 1

T,e1-r Semnl e TD: RK7 0F
LIMS IDt L0-27594
Matrix: Water
Data Release Authorized:
Rcnorfcd: O9/10/10

Date Analyzed: 09/02/I0 71-:20
lnstrument/Analyst : PID3/MH

CAS Nunber Anal-yte

aANALYTICAL(hr-t
RESOURCES\7
INCORPORATED

SanpJ-e ID: Trip Blank
SAI"IPLE

A/- Danarf rrrn. D.K70-URS
vv r\vyv!

Project: Kinder Morgan: Laurel- Stn. Data Gap
Event:33762344

Date Sampled: 08/25/10
Date Received: 08/26/I0

Purge Vol-ume: 5.0 mL
Difution Factor: 1.00

RL Resu1t

1I-43-2 Benzene
108-88-3 Tofuene
100-4 1-4 Ethylbenzene
I1960L-23-I m,p-XyIene
95-4'7 -6 o-Xylene

1.0 < 1.0 u
1.0 < 1.0 u
1.0 < 1.0 u
1.0 < 1.0 u
1.0 < 1.0 u

GAS ID
Gasol .i ne Renoe F,,^r^^3rra^ha 0.25 < 0.25 U ---

BETX Su*ogate Recovery

Tri f f uorotol-uene
Bromobenzene

88.6%
90.5?

Gasoline Surrogate Recovery

Trif f uorotol-uene
Bromobenzene

94 .92
96. s%

BETX val-ues reported in pglT, (ppb)
Gasoline val-ues reported i-n mglT, (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.

Arrrnt.i f -ri l- nf al narkq i n tl-'^ ar-^l i -^ -rnryp f rom Tal ltcnc r^ nr-^L!L^r ^*^VtldIIL-LLdLJ-L)ll 9tl LvLqr yue^r rrr uIlY Vq-Uf,f rrs !aIrVY Mllt tvf USIIY Lv l\avllLlldJYIIY,

FORM I f;"dfq {ffi ; ffiffitufff.+H



ORGAI{ICS AI.IALYSIS DATA SHEET
IPHG by Method NWTPHG
Page 1 of 1

T.:l-r Samnl e T D: R.K7 0B
LIMS ID: l-0-21590
Matrix: Sediment
Data Release Autho riteazfi
Reported z 09 / I0 / I0 1'/-'

Date Anal-yzed MS z 09/02/10 12:59
MSD: 09/03/ 10 07:13

Tnsfrumcnr /AnaI vst MS: PID3/MH
MSD: PID3/MH

Analyte

ANALYfloALat
RESOURCES\Z
INGORPORATED

SanpJ-e fD: SU3-SED4-R
I,IATRIX SPIKE

oC Rannri- Nn. RK7Q-URS
Pro;ect: Kinder Morgan: Laure1 Stn. Data Gap

Event: 337 62344
n:fa a:mnraA. 1g/25/LO

Date Received: 08/26/I0

Purge Volume: 5. 0 mL

Sample Amount MS: 61.7 mg-dry-wt
MSD: 61.7 mg-dry-wt

Spike MS Spike MSD
Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD

Gasoline Range Hydrocarbons < 8.11 U 78.5 81.0 96.9% 80.8 81.0 99.82 2.9%

Reported in mglkg (ppm)

RPD calculated using sampl-e concentrations per SW846.

TPHG Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

MS MSD
9'7.32 109?
99.5? 105?

FORM III ffiffi-trffi; ffiffi#grqffi



ANALYTICALIzEl^
RESOURCES\7

ORGAI\IICS AI{ALYSIS DATA SHEET INCORPORATED
BETX by Method SW8021EMod Sample ID: SU3-SED4-R
Page 1 of 1 I'IAIRIX SPIKE

Lab Sample ID: RK70B QC Report No: RK7O-URS
LIMS ID: 10-21-590 Project: Kinder Morgan: Laurel Stn. Data Gap
Matrix: Sediment ,41 Event : 337 62344
Data Release Authorized,: /fr Date Sampled: 08/25/L0
Reportedz 09/I0/I0 " - Date Received: 08/26/1'0

n:fA An:lrrzorl Mg3 09/O2/I0 12:59 Purge Volume: 5.0 mL
MSD: 09/03/I0 07:13

rnqf rrrmenr /Anal rzst MS: PID3/MH SampJ-e Amount MS: 61.7 mg-dry-wt
MSD: PID3/MH MSD: 61.7 mg-dry-wt

Spike MS Spike MSD

Arralyte Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD

Benzene
Tol-uene
Ethylbenzene
m n-Yrr] ano

o-Xyl-ene

<20.3u L'72 L'70 l-018 173 170 L02Z 0.6%
< 20.3 U 2260 2330 91 .Oe" 2380 2330 r02Z 5.2%
<2Q.3 u 691 'l 46 92.62 41.3 146 5.5:! r11Z
< 40.5 U 2470 2740 90.13 2630 2140 96.0% 6.3C
<20.3 u 1070 1130 94.'72 rr20 1130 99.1? 4.62

Reported in p9lkg (ppb)

RPD calculated using sample concentrations per SW846.

BETX Surrogate Recovery

T ri ffuoroto Iuene
Bromobenzene

MS MSD
91, .4e" LO2Z
93 .62 99. 5%

FORM III hdtr& d"W; ffiftSffig-f,ftn



ORCAITICS AI.IAIYSIS DATA SHEET
TPHG by Method NWTPHG
Page l- of 1

Lab Sample fD: LCS-O90210
LIMS ID:10-21589
Matrix: Sediment
Data Re]ease Authorized
Ronnrtcrl . Oq /1O /L0

Date Analyzed LCS: 09/02/I0 09:.41
LCSD: 09/02l10 10:05

Tnst rrrmenf /Ana I vst LCS : PID3/MH
LCSD: PID3/MH

Analyte

t
ANALYTICAL TJIA
RESOURCES\7
INCORPORATED

g:npJ.e ID: LCS-O90210
LAB CONTROL SAI"IPLE

Of-- Rennrf No: RK7O-URS
Project: Kinder Morgan: Laurel- Stn. Data Gap

Event:33762344
Date Sampfed: NA

Date Received: NA

Purge Volume: 5.0 mL

Sample Amount LCS: 100 mg-dry-wt
LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Gasoline Range Hydrocarbons 49.2 50.0 98.42 50.1- 50.0 100? 1.8?

Reported in mglkg (ppm)

RPD calcufated using sample concentrations per SW846.

TPHG Surrogate Recovery

Tri f l-uorotol-uene
Bromobenzene

LCS LCSD
L02% I04Z
I02% 105%

FORM III F#$4 Tffi : ffiffiffis+'H



ORGAI{TCS AIIAI,YSTS DATA SHEET
BETX by Method SW8021Br'tod
Page 1 of 1

r,:n \Amnre rrr. r,ub-uyuzlu
LIMS ID:10-21589
Matrix: Sediment 4
Data Release Authorized.; .4
Reported z O9/I0/70 "'

fixsbff8rr@
INCORPORATED

Sample ID: LCS-090210
LAB CONTROL SAI'{PLE

QC Report No: RK70-URS
Project: Kinder Morgan: Laurel- Stn. Data Gap

Event:33762344
Date Sampled: NA

Date Received: NA

Purge Vofume: 5.0 mL

Sample Amount LCS: 100 mg-dry-wt
LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD
Added-LCS Recovery LCSD Added-LCSD Recovery RPD

n-!^ 
^6-1,,-^r 

r^S.ua Lg drf qry asu !v
LCSD:

Instrument/Analyst

Analyte

09/02/I0 O9:41
09/02/I0 10: O5
LCS: PID3/MH

LCSD: PID3/MH

Benzene
Tol-uene
E'l- h17l hanTana

m, p-XyIene
o-Xyl-ene

RPD calculated using

113 l_05
1530 ]_440
41I 460

1680 1690
'720 700

109? 0. 9?
108? 1.3%
1033 0.62
LjIZ 7.82
l06u 3.3?

10Bt
10 6%

r02z
99 .42

103?

114
1550

474
L7 LO

'7 44

105
t4 40

460
L690
700

sample

Rannrl- orl in tta /Vn /nnh\|lY / J:Y \ I,.YV /

concentrations per SW846.

BETX Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

LCS LCSD
94.82 91 .02
96.0? 98 . 6%

FORM III F,{fr4. f,*# . H$Wffia+ff



ORGATiIICS AI\TAIYSIS DATA SHEET
TPHG by Method NWTPHG
Page 1 of 1

T,:1r Semnl e TD: T,CS-090310
LIMS ID:10-21593
Matrix: Sediment
Data Release Authorized:
Reportedt 09/I0/L0

Date Anal-yzed LCS z 09/03/I0 04:21
LCSD: 09/03/I0 04:52

I nsr rrrmFnr / Ane | \/sE LU5 i y LDJ / LvltT

LCSD: PID3/MH

AnaJ.yte

,.ANALYTICALIF'rl
RESOURCES\7
INCORPORATED

Sample ID: LCS-090310
I,AB CONTROL SAI{PLE

QC Report No: RK7O-URS
Project: Kinder Morgan: Laurel- Stn. Data Gap

Event:33762344
Date Sampled: NA

Date Received: NA

Purqe Vo]ume: 5.0 mL

Sample Amount LCS: 100 mg-dry-wt
LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Gasofine Range Hydrocarbons 46.8 50. 0 93. 6? 44 .2 50.0 88. 4% 5.12

Reported in mglkg (ppm)

RPD cal-culated using sample concentrations per SW846.

TPHG Surrogate Recovery

Tri f l-uorotoJ-uene
Bromobenzene

LCS LCSD
98. 9? 98. 9%

99.I2 101%

FORM III ffiF{?ffi: ffiffiffiHSffi



,l!u{Arvrr^^t a

'="ELiiEi:!@oRGANrcs AI\tAlYsrs DATA SHEET tNcoRpoRATED
BETX by Method SW8021BD1od Samp1e ID: LCS-090310
Page 1 of 1 LAB CONTROL SAI4PLE

Lab Sample ID: LCS-090310 QC Report No: RK7O-URS
LIMS ID: L0-21593 Project: Kinder Morgan: Laurel- Stn. Data Gap
Matrix: SedimenL * Event: 33762344
Data Release Autho rizea: 4 Date Sampled: NA
Ronnrted . iq /ln /IO t'/ Date Received: NAvrl Lvl

' - -s: 09/o3/I0 04 z2'7 Drrraa \/nr rrma. (.0 mLuaug nrrdly4gu !9J. vJlwJl Lv w1.at !ur\ju vvrufrls. J

LCSD: 09/03/I0 04:52
Inqfrrrmenr/AnArvst Lcs: pID3/MH Sample Amount LCS: 100 mg-dry-wt

LCSD: PID3/MH LCSD: 100 mq-drv-wt

Spike LCS Spike LCSD
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recover] RPD

Benzene
Tol-uene
E'1- hrrl l.ronzano

m, p-XyIene
o-Xylene

RPD calcui-ated usinq sampl-e concentrations per SW846.

BETX Sunogate Recovery

96.5 105 91.92 100 105 95.22 3.62
1310 1440 91.0? l_340 1,440 93. 1? 2.32
405 460 88.0% 4L8 460 90.92 3.22

1450 7690 85.8? 1480 t_690. 81 .6e" 2.02
626 700 89. 4? 636 700 90. 9% I.6Z

Reported in pglkg (ppb)

Trif l-uorotol-uene
Bromobenzene

LCS LCSD
93.2% 94.4%
95 .42 91 .9%

FORM III F+fi4Tffi r ffiffiffiffiffi



AXstffS*@
INCORPORATED

CLEAI\TED TPHD SURROGATE RECOVERY SUMIIARY

Matrix: Sediment

(OTER) : o-Terphenyl

JUJ-JIiI.,,'T-\-
MB-090310
LCS-090310
LCS D- 0 90 3l- 0

SU3-SED4-R MS
JUJ_J15Uq _T1 I"IJU
SU3-SED4 -L
JUJ-JtrUJ--t1Z
SU3-DUP1

84.42 0
90.8% 0
88.0% 0
84.5% 0
89.62 0
85.9? 0
83.4? 0
79.62 0
69.6% 0
87.88 0

OC Rennrf No: RK7O-URS
Drni ant. . Ki ndor Mnraen .

!rv! Ysrr 'j31 62344
Laure] Stn. Data Gap

Client ID TOT OUT

LCS/MB LIMITS

( 63-11s )

9C LIMITS

(49-r20)

Prep Method: SW3546
Log Number Range: 10-21589 to 10-21593

Page 1 for RK70
FORM-II TPHD

FAft4?ffi : ffiffiffi8 fl$



ORGA}UCS AI.TATYSIS DATA SHEET
TOTAI, DIESEL R,AI{GE HYDROCARBONS
NWTPHD by GClFID-Silica and Acid Cl-eaned QC Report No:
Page 1of1 Project:
Matrix: Sediment

Data Refease Autho rized., H
Reported z 09 / 09 / L0 I2''

ARI ID Sample ID
Extraction Arralysis EEl/

Date Date DL Range

,,!N\Ar\t?r^^t A

"=$H&'"9INCORPORATED

RK7 O-URS
Kinder Morgan: Laurel Stn. Data
33'7 62344

Resu]-t

RKTOA SU3-SED4-C
10-21589 HC rD:

MB-O90310 Method Blank
10-21590 HC ID: ---

RKTOB SU3-SED4-R
10-21590 HC ID: ---

RKTOC SU3_SED4-L
I0-2I59I HC ID: ---

RKTOD SU3-SEDl-R2
10-27592 HC rD: DTESEL/MOTOR

RKTOE SU3-DUPl
10-21593 HC ]D: ---

09/03/r0 0e/08/r0
FID3B

09/03/r0 09/08/r0
FID3B

09/08/70
FI D3B

0e/08/r0
FID3B

09/08/L0
FID3B

09/08/r0
FID3B

09/03/r0

09/03/10

09/03/r0
OIL

09/03/r0

I. UU U1ESE]
1.0 Motor Oil

n-Te rnh en rr]

1.00 Diesef
1.0 Motor Oif

n- Tc rnh en rr]

1.00 Diesel
1.0 Motor Oil

n-Te rnh en rrf

.1 . UU UAESEJ-
l-.0 Motor Oil

n-Te rnhcn rr]v r v!I,lrvrrj

1.00 Diesel
5.0 Motor OiI

n-Tornhcn rr]v r v!yrrvlrf

1.00 DieseI
1.0 Motor Oif

n-Ta rnh cn rrfv r v!ylrvrrJ

8.4 < 8.4 U

L'7 < 17 U

84.42

5.0 < 5.0 U

10 < 10 u
90.8%

6.6 < 6.6 U

13 <13U
89 .62

8.9 < 8.9 U
18 < 18 u

19 .6%

40 440
79 480

69 .62

'7.6 < 1.6 u
15 <15u

87.8%

Reported in mglkg (ppm)

EFV-Effective Final- Volume in mL.
DL-Dilution of extract prior to analysis '
Rl-Reporting Iimit.

Diaeal arr:nfit-eti^n nn tnfal neaks in the ran.re from CI2 Lo C24.ulerur v uulr ur uqf yvsilu

Motor Oi1 quantitation on total- peaks in the range from C24 to C38.
HC ID: DRO/RRO indicate resufts of organics or additional hydrocarbons in
ranges are not identifiable.

FORM I
MFq d'ffi ; HF&SffiR*#



ANALYTICAL/I7}A
RE$I,H;EV

ORGANICS A}IAIYSIS DATA SHEET INCORPORATED
NWTPI{D by GC/FID-Silica and Acid Cleaned Sanple ID: SU3-SED4-R
Page 1of1 MS/MSD

Lab Sample ID: RK70B QC Report No: RK7O-URS
LIMS ID: 10-21590 Project: Kinder Morgan: Laurel Stn. Data Gap
Matrix: Sediment ?-V 331 62344
Data Release Authori zed , /'d Date Sampled: OB / 25 / L0
Reported: O9/09/IO Ly'7 Date Recelved: 08/26/L0

Date Extracted MS/MSD: 09/03/70 Sample Amount MS: 7.58 g-dry-wt
MSD: 7.56 g-dry-wt

Date Anafyzed MS: 09/08/I0 09:3'7 Finaf Extract Volume MS: 1.0 mL
MSD: 09/08/!0 09:51 MSD: 1.0 mL

Instrument/Analyst MS: EID/MS Dilution Factor MS: 1.0
MSD: FID/MS MSD: 1.0

Percent Moisture z 25.I%

Spike MS SPike MSD

Rangre sample MIi Added-MS Recowerl' MsD Added-MSD Recovery RPD

Diesel-

Resufts reported in mglkg
RPD cafcufated using sampJ-e concentratj-ons per SW846.

< 6.6 r42 198 1L.1'B 749 t9B 75.32 4.82

TPHD Sumogate Recovery

n-farnhonrzl
MS MSD

85. 9% 83 . 4eo

FORM TIT

ffiF"fl-F#S i ff#ftfl.ftH T



ANALYTICAL IARE$ir;;EV
ORGANICS ANALYSIS DATA SHEET INCORPORATED
NWIPHD by GC/FID-Silica and Acid Cleaned Sample ID: LcS-090310
Page 1ofl LCS/LCSD

Lab Sample fD: LCS-090310 QC Report No: RK7O-URS
LIMS ID: 10-21-590 a Project: Kinder Morgan: Laurel Stn. Data Gap
Matrix: Sediment ,4 337 62344
Data Release Authorizedt "ru Date Sampled: 08/25/lA
Reported: O9/09/I0 ' Date Received: 08/26/1-0

Date Extracted LCS/LCSDz 09/03/10 Sample Amount LCS: 10.0 g
LCSD: 10.0 g

Date Analyzed LCS: O9l08/I0 03:L6 Finaf Extract Volume LCS: 1'O mL
LCSD: 09/08/10 03:34 LCSD: 1.0 mL

fnstrument/Analyst LCS: FID/MS Difution Factor LCS: 1.0
LCSD: FIDIMS LCSD: 1.0

Spike LCS Spike LCSD
Range LCS edded-LCS Recovery LCSD Added-LCSD Recowery RPD

Dies e1

n-'ltarnhanrr'l

Results reported in mg,/kg
RPD cafculated usinq sample concentrations per SW846.

118 150 18.1% 1-20 150 80.0? 7.12

IPHD Surrogate Recovery

LCS LCSD
88.0? 84.52

FORM III

ffiFf ?'ffi : ffiffictffi * F-



Aisifi:tb@
INCORPORATED

TOTAL DIESEL RANGE HYDROCARBONS-EXTRACTION REPORT

Matrix: Sediment
Date Received: 08/26/I0

ARI ID

ARI Job: RK70
Drnianf . I{i ndor Mnrnrn. T,:rrral Sl. n n^l- r f]:n

331 62344

Cli-ent ID
Cl-ient

Amt
t r_na_L

V O.L Basi-s
Pron

10-21589-RK70A
10-21590-09031OMB1
I0-21.590-090310LCS1
10-21590-09031OLCSD1
IO-2I5 9 O-RK7 OB

IO-21590-RK7 OBMS
l0-2L5 90-RK7 0BMSD
70-2L59I-RK7 0C
L0-21_592-RK7 0D
10-21593-RK70E

5UJ-JtrU4-U
Method Bfank
Lab Control
T -k a^h+ '^ l hrr^lav vvlrLlvl uq[/

5UJ-JI!U'{_t(
SU3-SED4 -R
bUJ-J.F-Ug-r1
J U J-JI5U4 -!
5UJ-Jt!U.l_-t(Z
CII?-NIIDT

5.98 s
10.0 g
10. O g
10.0 g
1.62 q
7.58 9
7.56 g
5.60 g
6.32 g
6.58 g

1.00 mL
1.00 mL
1.00 mL
l-. O0 mL
1.00 mL
l-.00 mL
1.00 mL
1.00 mL
1.00 mL
l.. UU ML

09/03/L0
09/03/r0
09/03/70
09/03/70
09/03/r0
09/03/r0
09/03/L0
09/03/1.0
09/03/10
09/03/10

D

;
D

D

D

D

D

Basis: D:Dry Weight W:As Received
Diese1 Extraction Report

Ftrf{?ffi rffiffiffi9*



J/ E Analytical Resources, Incorporated

-J/- Analvtical Chemists and Consultants\J
September 15,2010

Karen Mixon
URS Corporation
Century Square
1501 Fourth Avenue Suite 1400
Seattle, WA 98101

RE: Laurel Station
ARI Job: RK81

Dear Karen:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt
documentation, and the final data package for the project referenced above.

Sample receipt information and analylical details are addressed in the Case Narrative.

Copies of the reports and all associated raw datawill be kept on file at ARI. If you have any
questions or require additional information, please contact me at your convenience.

Sincerely,

Eric Branson
Project Manager

-for-
Kelly Bottem
Client Services Manaser
(206) 69s-62rr
kellyb@arilabs.com
www.arilabs.com

Page 1 of

4611 South 134th Place, Suite 100. TukwilaWA9B168.206-695-6200 o 206-695-6201 fax
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ftE Analytical Resources, Incorporated
-at Analytical Chemists and Consultants Gooler Receipt Form

ARrcrienr URS Projecl

CoGNo(s): (@
AssfgnedARf JobNo: W

Deliwred by: Fe&E< Ue@

K=4\.r'f.
gry
(9

z. I
tf coolertemperature ie outfrompliancefilloutform Ooo7oF o, / / T^pcunlrtlr.-lllffiltlL

,t
GooterAceptcd or h---- o"et -A 

/ZA /kl rin,"' ISSO

Was a tamperdue blank induded in the cooler?

whatkindofpackinsmaerialwas used?... 
", h@;t;; 6tr Foam Blod< Paper

wssuficienticeused (if appppdateF -..............-...%'.....-:...... . llA

/)

Tracklng No:

Pnlimlnary Examination Phse:

Were intac{, prcpedy slgned and dstod custody seab attadred to the outside of b coolef

Were cu*ody papers induded with the coobr?

Wete crstody papers propedy filled out (lnk, signed, €tc) .. . .. . . . . ... .

Ternperature of Coole(s) ('C) (recommended 2.0€.0'G for chembty)...,....

Wbrc all botUes sealed In Indtuidual plastb bags?

Did all bottbs anive in good condition (unbroken)?

Werc all bofrle labels cornpbte and bgible?

Did the nurnber of coilainels lbbd on COC matctr wlth the number of contalners reehed?

Dil all bo$le bbels and tags agee with custody papers? ................. ....................

Werc all bottles uscd corrcctforthe requested anallaes?

Do any of the analyses (botths) rcquire preservation? (attach preseryation sheet, exduding VOCs)...

Were all VOC viab free of air bubbles?

Was sutrrcient amount of sample sent in eacfi botde? :...................

Dab VOCTrip Blankwas mdeatARl....
Was Sample Split byARl : YES DateJTime:_

Samples Logged byr
* Notlt Prciet Nanegor d dlryndgs or clrrssns *

@
NIA

NA

21\YEs ryOthec_
x€3 No

ffiA No

mNo
@No
,GZ- NO

--'tl)res,l No

@No
6. l:
@No

NO

NO

NO

Split by:-

Ssrnele lD on Bottle DamD|g lu on g(,(; uampE t9 0n n'oElg sampl€lD oncoc

At*frti4ra[ N9/FF., Drbcreoaacfes, E Resoruliorsi -q'1 rt\ blink'uiqlt found lu4

oa'(oc t /
Bv: i.A/r vv Dab: fl /20/n

coa brt n 0/ tt4c/|ru/(L/

RSltttlrs'
2{ nrtr

t.t.l
Smell I'tm'
Pcabubblcs ) "pbP

Lerge ) "lg'
Herdrpecc ) shs'

0016F
3frA10

Revision 014

Flsffiffi; €ttrEffiE

Cooler Receipt Form



o
(!c
o
=6
!,
ano
c
=
@
CDEI

.!2

o
o
-c
.9E

=d
6E
aoo
P
(d
-c
o
c
.9
6

.12
Elt
tt
o
au
o
ea
o(l'
o
_aooo
(D

(!
6
(!
It
o(t)
c
rg
-c
oc
8(t
oE
8
P
cl
C)a
E
o
a!Eo-
e*6
6'C
OE
-"8Eb
Eb<E
oo
(D9

E.b
AR6.so.QEE
Fd6?;oo

=e<6
iltoo
=>6t!
[,G

e-g€5TEd9
EB
OF
PEFgd9

F8

FEH

g$g

F$ F
*$E

sgs

FEF

HEE

se$
g$B

H ss

E$E
st-P'=gE

$$g

FE$,

FFB$

LL$

ilis3is {
iii i

ad_hJJr\,,v

I
"J

,-+
N

vr

*1

I
NJ

s
t\

et
{

.. c

3t
Alg

EEe €gE.E E58; q
c€ o- r)

9c+:*
**;r$€€3d3
eeEEe

s

.Foo3
CToE

.9,g,

.+
Etr

Lo
EoI|
(E
J
cU

Eo(,
oE
Ito
Fo
=()
rF
o
.E
(E
Go



$E$g
$E3 E

FFFE

$$$€
$E $ g

g€$g

E$$g

F$$E

$$gcc

Eg$*ai

iE$giEfilit:*-?rfSgf f,

EEe E

rsg FtE at ln
-EUO'

gctse

fiEIF.>>-': 9
$€sEH

s r Ej j

:jxji

i I4o

IiTT

rq,

Nx
t6
Eoo
c
.9
o

r
$

Nt
r

oo
=EoE

.12o
6c

LIaLoo
-5
cU

EoooE
t,o
t-o3
C)
bo
c,
6
E
C)



JtA Analytical Resources, lncorporated

a, Analytical Chemists and Consultants Cooler Receipt Form

ARr crienr URs Projec{

FEd-Ex ue@J Deliwred Other:_COC No(s):

Assigned ARt Job No: 2lA f
Delivered by:

Tracking No: @
NO

NO

NO

Pr€llmlnary Eramlnatlon Phaae:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were orstody papers properly filled out (ink, signed, dc.) ...... .........

Temperature of Coole(s) ("C) (recomrn€nded 2.0-6.0 "C for chemistry)........

lf cooler temperature b outgfcompliance fill out form q)070F

CoolerAccepted by:

Conpk/;e custodltforms and atbch all shlpf,ng d@umenfs

2:7 5.''1
TempGun to*: 1o1416lol

I /.o /,u rime: l5So

Log-ln Phase:

Was a ternperature blank included in the coolef

What kind of packing material was used? .,. Bubble

YEs @
Other:-

G}t No\-/ ,-vF (N9'
Q8' No

@No
(@ No><qF9 No

@No
YES NO

YES NO

GNo
WasSamp|eSp|itbyARl'@YEsDate/Time:-Equipment-splitby:-

sampleelossedo" * o *, 4*r,/rO rvne: /,F('\

Foarn Blod( Paper

NAWas suffcienl ice used (if appropriate)?

Were all bottles seabd in individual plastic bags?

Did all bottles anive in good condition (unbroken)?

Were all bottle labets complete and legible?

Did the number of containers listed on COC match with the number of containers received? ................

Did all bottle labels and tags agree with custody papee? . ... ... ... . .. ... ..

Were all bottles used corect for the requested analyses?

Do any of the analyses (bottles) require preservation? (aftach preservation sheet, excluding VOCs)...

Were all VOC vials free of air bubbles?

Was sufiicient amount of sample sent in each bottle? ;.........

Dab VOC Trip Blank vvas made at ARl. .. .

n Notify Prgiect Nanaga of &*rryncr'es or conceras -

Sample lD on Bottle s?mole lD on gog samolo lD on Eo|llo SamDle lD on coc

Additidral lUofes, Dlscrqencieg E Resolsfions.'

Bv: Date:

. >4 fftFt

rtt
Small ) "sm'
Pcebubbles)'pbr
Largc ) "lgt
Headsoace ) *hs'

0016F
3fr2t10

Revision 014

I= ?{=* - f,iFd1fiLfi.rtiFEd €FE' , fEfrE tr.rigrcl

Cooler Receipt Form
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ftA Analytical Resources, lncorporated
-4, Analytical Chemists and Consultants Cooler Receipt Form

ARI Client: up-5 Project

COC No(s):

Ass[ned ARtJob *"' R J L9 Tracking no, G

YES

ffi
@

NO

NO

{,J i.a

Preliminary Examlnatlon Phase:

Were antact, properly signed and dated custody seals attached to the outrside of to coobr?

Were custody papers included with the cooler?

Wee custody papers properly filled out (ink, signed, etc.) .................................'....;....

TemperatureofCoole(s)('C)(recommended2.0€.0'Ciorchemistry)........ t 'l
!f cooler temperature is out of compliance fill out fom 00070F I /

coolerAccepre o*, - nl)ft\ ,.r.' 8/ZOy'p o,,*,
Co'np//ete custodylorms and ffich all sltlpflng doeume'tfs

Temp Gun lDf;

Delivered by: Fed-Ex UPS

Log-ln Phase:

Was a temperature blank Induded in the cooler? @YES

NO

,€
NO

NO

NO

NO

NO

NO

@)

@
YES

@@
4@
g=

YES

YES

r'^"' ft, F

Whatkind of pad<ing materialwas used? ... et tceJGel Packs Baggies Foam Blod< Other

Was suffcient ice used (if appropriete)?

Were all bottles sealed in individual plastic bags?

Did all botles anive in good condition (unbroken)?

Were all boftle labels complete and legible?

Did the number of containers listed on COC match with the number of containerc received?

Did all bottle labels and tags agrce with custody papers? ... ... ... ... .....

Wele all boftles used conec{ for the reguested anallaes?

Elo any of the analysss (bofles) requie presewation? (attach preseruation sheet, excluding VOCs)...

Were all VOC vials free of air bubbles?

Was sufiicient amount of sample sent in each bottle?

Date VOC Trip Blank was made at ARl....

@
NA

NA

Samples Logged by:

A
WasSampleSplitbyARl (<9 YES 

_ 
Date/Time:-

* Notily PJtoJect Manag* of di*rrynci* or concenrg *

Paper

NA

Split by:

Sample lD on Bo,ttle t'amDle lu on (;u(; sam9le lD on EoE|e Eamole lu on Gt,g

Acklftional Notes, IDlscrqpancr'es, E Resorutions: ,f.,p Bt**k: pb i,^ l"q \
t

Bv: Jl/ Dsie: Rlzo/lo

rffi | ru*uues' lfEFEETF,ffiffilIr.r*ll >fmmI

l'.r.r ll oro 
I

Small ) *sm"

Pcrbubblcr ) "pb"
Ler3c ) "lg'
Herdspece ) *hs'

0016F
3t2t10

Revision 014
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Cooler Receipt Form



Kinder Morgan Laurel Station - Addn Analysis Request RK&I

Subject: Kinder Morgan Laurel Station - Addn Analysis Request
From: Karen_Mixon@URSCorp. com
Date: Thu,26 Aug 2010 17:05:26 -0700
To : kellyb@arilabs.com
CC: Jen_Gamer@URSCorp.com, Matt_Annis@URSCorp.com, mike_droppo@kindermorgan.com

Kelly,
Based on the data just rcd, I would like to authorize HCID analysis on the following so that I can assess
percentage of gasoline, diesel, and motor oil range TPH in the samples to address MTCA comparison issues.
Please authorize HCID for the following:

6 SU1-822-10 (RJ67E) ^tazz
n SU1-815-15 (RJ66A). rpzz-- (-{--zJ
a- SU1-826-10 (RJ69B) - tt'zz

I know you will have to relog so just let me know what the new work order number will be.

Thanks,
KM

This e-mail and any attachments contain URS Corporation confidential information that may be proprietary or privileged. lf you
receive this message in error or are not the intended recipient, you should not retain, distribute, disclose or use any of this
information and you should destroy the e-mail and any attachments or copies.

l of 1 8/2712010 8:23 AM



ANALYTICAL
RESOURCES
INCORPORATED

Sample Receipt:

Analytical Resources, Inc. (ARI) originally accepted several soil samples in good condition on
August 20,2010 under ARI Sample Delivery Groups (SDG) RI66, RI67, and RI69. The samples
were received at cooler temperatures between 2.7 and 3.4'C. For further details regarding sample
receipt please refer to the enclosed Cooler Receipt Forms.

On August 26, 2010, additional samples from the above referenced SDGs were authorized to be
analyzed for HCID. Please refer to the enclosed email documentation for details.

Hvdrocarbon Identification bv NWTPH-HCID:
The samples were extracted on 8/30/10 and analyzed on 8/30/10 - within the method recommended
holding time.

Surrogates: Surrogate recoveries were in control.

Method Blank: The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.



@ iffi ifr i::i ff :ffi:::,$'.'irJft::1,

B

N

NA

H

U

*

Data Reporting Qualifiers
Effective 7l10l200g

Inorganic Data

Indicates that the target analyte was not detected at the reported concentration

Duplicate RPD is not within established control limits

Reported value is less than the CRDL but > the Reporting Limit

Matrix Spike recovery not within established control limits

Not Applicable, analyte not spiked

The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

L Analyte concentration is <5 times the Reporting Limit and the replicate control limit
defaults to +1 RL instead of the normal 20% RPD

Organic Data

U Indicates that the target analyte was not detected at the reported concentration

* Flagged value is not within established control limits

B Analyte detected in an associated Method Blank at a concentration greater than
one-half of ARI's Reporting Limit or 5o/o of the regulatory limit or 5o/o of the analyte
concentration in the sample.

J Estimated concentration when the value is less than ARI's established reporting
limits

The spiked compound was not detected due to sample extract dilution

Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

Indicates a detected analyte with an initial or continuing calibration that does not
meet established acceptance criteria (<20%RSD, <2Oo/oDrift or minimum RRF).

lndicates an analyte response that has saturated the detector. The calculated
concentration is not valid; a dilution is required to obtain valid quantification of the
analyte

D

E

o

S

Version 13-000
8t17t09

Laboratory Quality Assurance Plan Page 130 of 155
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NA The flagged analyte was not analyzed for

NR Spiked compound recovery is not reported due to chromatographic interference

NS The flagged analyte was not spiked into the sample

M Estimated value for an analyte detected and confirmed by an analyst but with low
spectral match parameters. This flag is used only for GC-MS analyses

M2 The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern most
closely matches that of the sample. The reported value is an estimate.

N The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a "tentative identification"

Y The analyte is not detected at or above the reported concentration. The reporting
limit is raised due to chromatographic interference. The Y flag is equivalent to the
U flag with a raised reporting limit.

C The analyte was positively identified on only one of two chromatographic columns.
Chromatographic interference prevented a positive identification on the second
column

P The analyte was detected on both chromatographic columns but the quantified
values differ by >40% RPD with no obvious chromatographic interference

Geotechnical Data

A The total of all fines fractions. This flag is used to report total fines when only
sieve analysis is requested and balances total grain size with sample weight.

F Samples were frozen prior to particle size determination

SM Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with the
sieving process and/or moisture content, porosity and saturation calculations

SS Sample did not contain the proportion of "fines" required to perform the pipette
portion of the grain size analysis

W Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Version 13-000
8117lO9

Laboratory Quality Assurance Plan Page 131 of 155
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INCORPORATED

Matri-x: SoiI

lll-'l tskl : n-l6rhnAn\/l\v rur\/

LCS/MB LIMITS

(68-L22)

Prcn Mefhorl: SW3550B
Nrrmlrcr Ranoe : 1 0-2L 68 9 to

HCID SURROE"ATE RECOVERY SUMMARY

OC Rcnorl- Nn: RK81-URS
Project: Kinder Morgan Laurel- Station

Client ID O-TER TOT OUI

083010M8
su1-B 15- l_ 5
>u L- bzz- rv
)UJ--IJZO-J-U

Log

96 .92
YJ.06
9s.0?

101?

QC LIMITS

( s0-1s0 )

L0-2L69r

0
0
0
0

Page 1 for RK8l-
FORM-II HCID



ORGANICS ANATYSIS DATA SHEET
NWTPH-HCID Method bv GClFID
Page 1 of 1

Matrix: Soil-

Data Rel-ease Authorized:
Renorted: 09 /01 /10

ARI ID Sample ID
Extraction Analysis

Date Date

ANALYTICAL iA
RESOU;;;;K7
INCORPORATED

a)a Ilan^rl. \l^ . PK81-URS
Proi er-f : Ki ndcr Mnroan T,errf ef Station!!vjvve.

DL Range Result

MB-O83010 Method B]ank
L0-21689

08/30/10 08/30/r0 1.0

RK81A SU1-B]-5-15 08/30/r0 08/30/L0 1.0
T0_21689 HC ID: GRO/DIESEL/MOTOR OIL

Diesef
n i I

n-Tarnhonrr'l

Gas
Diesel
oi1
n-rFa rnl-r an rrl

udD

Diesel
oi1
n - 

t|a rnl-r on rr l

udD

DieseI
oil
n-'Farnhanrr'lv r vryllurrJ r

<20U
<50U
<100U
96 .9e.

>20
>50
> 100
93 .6e"

<20u
>50
> 100
95 .02

<20u
>50
> 100
101U

RK81B SUr-822-r0 08 /30 /r0 08 /30 /10
10_21690 HC ID: DIESEL/MOTOR OIL

RK81C SU1-B26-10 08/30/t0 08/30/r0
10-21697 HC ID: DIESEL/MOTOR oIL

1.0

1.0

Reported in mglkg (ppm)

-^^ ---r,'^ L^^^r on f of :l neaks i n 1-he r^n.re f rom Toluene to C12.udD vdluv lqDsu vrf uvu@f ysq^r rarrYs rlvt

Diesef value based on the total- peaks in the range from C12 Lo C24.
Olf val-ue based on the total- peaks in the range from C24 to C38.

FORM I



fits:ffsrb@
INCORPORATED

TOTAI HCID RANGE HYDROCARBONS-EXTRACTION REPORT

Matrix: Soil
Date Received: 08/20/70

AR] ]D

ARI Job: RK81
Prni er-f : Ki ncler Moroan T,errrc l Station

Qrmnl o E'i nal

Amt Vol Basis Date
Dran

Cfient ID

I0-2I689-083010MB Method Blank 10.0 q 5.00 nL - 08 /30/10
70-21689-RK81A SU1-B15-15
10-21690-RK8l_B SUL-822-I0
I0-27691-RK81C SU1-B26-10

9.69 g 5.00 mL D 08 /30/L0
8.71 g 5.00 mL D 08 /30/10
9.58 9 5.00 mL D 08 /30/10

Basis: D:Dry Weight W:As Received
HCID Extraction Report



f/ E Analytical Resources, lncorporated

=/- 
Analytical Chemists and Consultants

-

ANALYTIp,,

,d'/,rt/$'^ t-
KellyBottem
Client Services Manager
(206) 6es-62rr
kellyb@ailabs.com
www.arilabs.com

September 22,2010

Karen Mixon
URS Corporation
Century Square
1501 Fourth Avenue Suite 1400
Seattle, WA 98101

RE: Laurel Station - 33762344
ARI Job: RM57

Dear Karen:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt
documentation, and the final data package for the project referenced above.

Sample receipt information and analytical details are addressed in the Case Narrative.

Copies of the reports and all associated raw data will be kept on file at ARL If you have any
questions or require additional information, please contact me at your convenience.

Sincerely,
ANALYT

P'age 1 ot lfu
4611 South 134th Place, Suite 100. TukwilaWA9B168.206-695-6200 0 206-695-6201 fax
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f Analytical Resources,Incorporated

a, Analytical Chemists and Consultants Cooler Receipt Form

ARlclient t,{ P3 Project Name:

COC No(s): Delivered by: Fed€x UPS

Assigned ARI Job No: Tracking No:

Prellmlnary Examination Phase:
NA

Wee intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers lncluded with the cooler?

Were custody papee propedyfilled out (ink, slgned, etc.) .............

Temperature of Coole(s) ('C) Geconrmended 2.0€.0'C for chemistry)........ iA W
lf cooler temperature is out of compliance fill out bm 00070F

Cooler Accepted by:

Complete custody forms and al6ch ill shiryiing documents

YES

G}d
<E)

NO

NO

Temp Gun lD#:

t76S
Log-ln Phase:

Was a temperature blank included in the coole? 
-\

Whatkindofpackingmatedalwas used?... eubbl€WrarydG GetPacks Baggies #rrr:'r&
Wassuffci€nti@used(if appropriate)? .............\# l/
Were all bottles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels cornplete and legible?

Did the number of containers listed on COC match with the number of containers received?

Did all bottle labels and lags agree with custody papers?

Were all bottles used correci for the requested analyses?

Do any of the analyses (boftles) require preservation? (attach preseruation sheet, excluding VOGs)...

Were all VOC vials free of air bubbles?

Was sufrcient amount of sample sent in each bottle? .......-..

Date VOC Trip Blank was made at ARl....

Paper

NA

WasSampleSplitbyARl :

Samples Logged by:

YES Date/Time:

Project fllanager o

NA

NA

YEs G
Other-
z9Es No\_z >i.YFS (Ng
ItrS) No

6No
6B No

@NoryNoYES /tU.--\c!E) No

YES NO c

Equipment-

/-bb>

SamDle lD on Bottle samDle lD on coc sample lD on Botle Sample lD on GOC

Additionat Notes, Discr€parcies, & Resolufi'ons.'

Narrz dN cDC
8y f,n*VUA

Y- *?rE

BY:

tl*g htqraP y'ooury,zf, 4s

Date:

PFEfuub*rlss'
l*4nw

tn * 
"i

Small ) "sm"

Peabubbles) cpb'

Large ) *lg"

Hcldspace ) "hstt

0016F
3iz10

Revision 014

Hl!{?ffi : filEi@€lf4

ffiFtffi'?'r H#5ffi#$-E

Gooler Receipt Form



ANALYTICAL
RESOURCES
INCORPORATED

Sample Receipt:

Analytical Resources, Inc. (ARI) accepted four sediment samples and one trip blank in good condifion on
August 26, 2010 under ARI Sample Delivery Group (SDG) RK70. The samples were received at cooler
temperatures of 3.4 and 6.0"C.

For further details regarding sample receipt please refer to the enclosed Cooler Receipt Form.

Select samples were originally analyzed for NWTPH-G plus BTEX and NWTPH-Dx,, as requested on the
Chain of Custody.

This data package contains a follow up analysis for SIM PAHs.

PNAs bv 8270D SIM (GC/MS):

The samples were extracted on 09/ 1 5/ 1 0 and analyzed on 09 /16/1 0 - within the method recommended holding
time for ftozen samples.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): The 9/16110 CCAL is out of control high for all associated FORM III "Q"
flagged analytes. Please see the associated FORM III for "Q" qualifiers. All associated samples that contain
analyte have been flagged with a "Q" qualifier.

Internal standards: All internal standards were in control.

Surrogates: All surrogate percent recoveries were within control limits.

Method Blank: The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD: Recoveries were in control.

ffiF-$ffi"F ; ffi#dffiffi#



@ il : i fi ::i ff :"#:::,ln'JffJil::1,

U

*

Data Reporting Qualifiers
Effective TnOn0Og

Inorganic Data

B

N

NA

H

lndicates that the target analyte was not detected at the reported concentration

DuplicBte RPD is not within established control limits

Reported value is less than the CRDL but > the Reporting Limit

Matrix Spike recovery not within established control limits

Not Applicable, analyte not spiked

The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

Analyte concentration is <5 times the Reporting Limit and the replicate control limit
defaults to t1 RL instead of the normal 20% RPD

Organic Data

U Indicates that the target analyte was not detected at the reported concentration

Flagged value is not within established control limits

Analyte detected in an associated Method Blank at a concentration greater than
one-half of ARI's Reporting Limit or 5o/o of the regulatory limit or 5Yo of the analyte
concentration in the sample.

Estimated concentration when the value is less than ARI's established reporting
limits

The spiked compound was not detected due to sample extract dilution

Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution ls required to obtain an accurate
quantification of the analyte.

lndicates a detected analyte with an initial or continuing calibration that does not
meet established acceptance criteria (<20%RSD, <2lo/oDrift or minimum RRF).

Indicates an analyte response that has saturated the detector. The calculated
concentration is not valid; a dilution is required to obtain valid quantification of the
analyte

Version 13-000
8117lO9

D

E

Laboratory Quality Assurance Plan Page 130 of 155
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NA The flagged analyte was not analyzed for

NR Spiked compound recovery is not reported due to chromatographic interference

NS The flagged analyte was not spiked into the sample

M Estimated value for an analyte detected and confirmed by an analyst but with low
spectral match parameters. This flag is used only for GC-MS analyses

M2 The sample contiains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern most
closely matches that of the sample. The reported value is an estimate.

N The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a "tentative identification"

Y The analyte is not detected at or above the reported concentration. The reporting
limit is raised due to chromatographic interference. The Y flag is equivalent to the
U flag with a raised reporting limit.

C The analyte was positively identified on only one of two chromatographic columns.
Chromatographic interference prevented a positive identification on the second
column

P The analyte was detected on both chromatographic columns but the quantified
values differ by >4O% RPD with no obvious chromatographic interference

Geotechnical Data

A The total of all fines fractions. This flag is used to report total fines when only
sieve analysis is requested and balances total grain size with sample weight.

F Samples were frozen prior to particle size determination

SM Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with the
sieving process and/or moisture content, porosity and saturation calculations

SS Sample did not contain the proportion of "fines" required to perform the pipette
portion of the grain size analysis

W Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Laboratory Quality Assurance Plan Page 131 of 155 Version 13-000
8t17t09
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firsiffsrb@
INCORPORATED

SIM SW827O SURROGATE RECOVERY STJM}!,ARY

Matrix: Sedj-ment QC Report No: RM57-URS
Project: Kinder Morgan:Laurel- Stn. Data Gap

331 6234 4

C]-ient ID MNP DBA TOI OUI

MB-091510
LCS-091510
LCSD-091510
SU3-SED]- -R2
JUJ-J.E,UI-KZ D])

94.32 99.32 0
86.0% 88.3% 0
94.32 92.02 0
89.Jeo 57 .)eo 0
80.0% 66.12 0

LCS/MB LIMITS QC LIMTTS

(MNP) : d10-2-Methylnaphthal-ene (35-100) (34-100)
(DBA) : d14-Dibenzo(a,h)anthracene (31-I20) (10-l-17)

Prep Method: SW3546
Log Number Range: 10-23034 to 70-23034

vada I tnr RtvtS /
FORM-II SIM SW827O

ffiF€#? :r #3#ffi A Fi



ORGAI{ICS AI\IAIYSIS DATA SHEET
PNAs by SIM SW8270D-SIM eClMS
Page 1 of 1

Lab Sample ID: MB-091510
LIMS ID:10-23034
Matrix: Sedimenl ,/A
Data Rel-ease Autho r ized:1/
Reportedl. 09/I'7 /10

Date Extracted:. 09/15/I0
Date Analyzed: 09/16/I0 I'7:!4
lnstrumenE/Ana.rvsc : N l u / Y Z

GPC Cleanup: No
Sil-ica GeI Cleanup: Yes
Alumina Cleanup: No

CAS Nunber Analyte

a
ANALYTICAL(fIElI
RESOURCES\Z

sa-npre rD: MB-091510 
INooRPoRATED

METHOD BI,ANK

QC Report No: RM57-URS-Drni 
anf . Tl. .,j-nder Morgan:LaureJ- Stn. Data Gap

Event: 337 62344
Date Sampled: NA

Date Recei-ved: NA

Sample Amount: 10.00 g-dry-wt
Fina] Extract Volume: 0.5 mL

Dil-ution Factor: 1.00
Percent Moisture: NA

RL Result

9r-20-3
9r-5'7 -6
90-L2-0
208-96-8
83-32-9
I 6-1 3-1
85-01-8
r20-72-1
206-44-0
r29-00-0
56-s5-3
2L8-0r-9
50-32-8
1 93- 3 9-5
53-70-3
19L-24-2
1,32-64-9
TOTBFA

Nlrnl-rf hr'l ona

2 -Methylnaphtha Iene
1 -Methrrl nanhtha l.ene
Ananrnhl- l-rrr'l ana
Acen:nh I hana

F.l-uorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Renzo f a lenthr:r'ene
/'hrrrcana

Benzo(a)pyrene
TnAana/1 2 ?-nA\\!t1tJ -*/pyrene
Dibenz (a, h) anthracene
Rcnza /n. h. i \ norrr]gng\YtLLtLlt/v!-)'

Dibenzofuran
Total Benzof Iuoranthenes

Rannrl- ad i n tta /Va /nnh\tsY / rLY \yyy t

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthal-ene 94.3e"
d14-Dibenzo (a th) anthracen 99. 3%

5.0
5.0
6n
5.0
qn
5.0
5n
qn
qn
5.0
5.0
qo
qn
qn
qn
qn
5.0
5.0

< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 U
< 5.0 u
< 5.0 U
< 5.0 U

< 5.0 U
< 5.0 U

FORM I t#ffiF{-F : ffiSftffi iE €+
t#4-f '& 

_i#



ORGAI\IfCS AI{AIYSIS DATA SHEET
PNAs by SIM Sw8270D-SrM cClMS
Paqe 1 of 1

Lab Samp1e TD: RM57A
LIMS ID: 10-23034
Matrix: Sediment
Data Release Authorized:
Reported: 09/I'7 /10

Date Extracted: 09/75/I0
Date Anal-yzed; 09 / 16 / I0 18 : 46
f nstrument,/Analyst : NT8 /YZ
GPC Cleanup: No
S11ica Gel Cleanup: Yes

^-^"^' Nonf urrLf f lq vrgqrruP .

CAS Nu.uber Analyte

ANALYTICAL(A
RESOURCES\Z
INCORPORATED

Sa-mp1e ID: SU3-SED1-R2
SAI'IPLE

A/- Pannr{- \Ta' D.M57-URS

Project: Kinder Morgan:Laure-L Stn. Data Gap
EVenE.i JJtOZJ44

Date Sampled: 08/25/70
Date Received: 08/26/10

SampJ-e Amount: 10.20 g-dry-wt
Final- Extract Volume: 0.5 mL

Dil-ution Factor: 1.00
Percent Moisture:. 36.9%

RL Result

91-20-3
9L-57-6
90-L2-O
208-96-8
83-32-9
86-73-7
85-01-8
L20-1_2-'7
206-44-0
12 9-00-0
56-55-3
218-01-9
s0-32-8
1 93-3 9- 5
53-7 0-3
t9r-24-2
r32-64-9
TOTBFA

Naphthalene
2-Methylnaphttralene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
F.an zn / a \ nrrrana\g/IJJ!v]1v
TnAana/1 2 ?-an\\L t L, J vs/ pyrene
Dibenz (a, h) anthracene
Benzo (9,h, i)perylene
Dibenzofuran
Total Benzofl-uoranthenes

Pannrt- ad : 
^ 

t1d /V^ /nnh\
tsYl rlY \Yypl

SIM SemivolatiJ-e Sunogate Recovery

d10-2-Methylnaphthal-ene 89.'72
d14-Dibenzo (a, h) anthracen 57 .0%

190
1,100 EQ

750 EQ
< 15 Y
<25Y
170 M
200

< 4.9 V
15
L7

1.4
33

< 8.8 Y
< 4.9 u
< 4.9 u
< 4.9 u
< 45 Y
<t2Y

4.9
4.9
4.9

15
25

4.9
4.9
4.9
4.9
4.9
4.9
4.9
8.8
4.9
AO

4.9
AA

I2

FORM T FE*"4ST-' : ffiffi#$ ;$" a"&



fixs!f,srb@
INCORPORATEDORGAI.IICS AI\TALYSIS DATA SHEET

PNAs by SIM SW8270D-SIM cClMS
Page 1 of 1

Lab Sample fD: RM57A
LIMS ID: 10-23034
Matrix: Sediment
Data Re]ease Authorized:
Reported: 09/I'7/I0

Date Extracted : 09 / 15 / 1,0
Date Anafyzed: 09/1,6/10 I8:23
fnstrument/Analyst: NT8/YZ
GPC Cleanup: No
Silica Gel Cleanup: Yes
Al-umina Cleanup: No

CAS Nu.nber Anal-yte

Sample ID: SU3-SED1-R2
DILUTION

QC Report No: RM57-URS-Proj 
ect : Kinder Morgan: Laurel- Stn

Event: 337 62344
Date Sampl-ed: 08 / 25 / I0

Date Recelved: O8/26/LO

Sample Amount: 10.20 g-dry-wt
Fina] Extract Vo]ume: 0.5 mL

DiJ-ution Factor: 10 . 0
Percent Moisture: 36. 9?

RL Result

uaLq sqP

9L-20-3
91-57- 6
90-L2-0
208-96-8
83-32-9
86-73-7
85-01-8
120-L2-1
206- 44-0
l_29-00-0
5 6-55-3
218-0r-9
50-32-8
1 93-3 9- 5
53-7 0-3
1_9r-24-2
132-64-9
TOTBFA

Naphthalene
2-Methylnaphthal-ene
1-Methylnaphtha1ene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Ffuoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Ranza if : \ nrrrano

Tndona/T ? ?-nA\\LrLtJ uuTplI€D€
Dibenz ( a, h) anthracene
Benzo(g,h,i)perylene
Dibenzofuran
Total Benzofluoranthenes

Reported in pqlkg (ppb)

U

U

U
U

U

U

U

U

U

U

U

49
49
49
49
49
49
49
49
AO

AO

49
49
AO

AO

49
AO

AO

49

130
1,000

700
<49
<49

140
180

<49
<49
<49
<49
<49
<49
<49
<49
<49
<49
<49

a
a
U

U

M

SIM SenivoJ-atiJ-e Surrogate Recovery

d10-2-Methylnaphthal-ene 80.0%
d14-Dibenzo (a,h) anthracen 66.'7 %

FORM I ffiF4#T*: ffiffi#R#



ORGAI{ICS A}IAIYSIS DATA SHEET
PNAs by Sw8270D-SrM GCIMS
Page 1 of 1

Lab SampJ-e ID: LCS-091510
LIMS IDz 10-23034
Matrix: SedimenL ,/Data Release Authorized:. :v/)
Reported : O9/L1 /lO y''/

Date Extracted:. 09/15/IO

Date Anal-yzed LCS:. 09/16/10 L1:.31
LCSD: 09/L6/I0 18:00

fnstrument,/Analyst LCS: NT8/yZ
LCSD: NT8/YZ

AnaJ-yte

QC Report No: RM57-URS
iroject: Kinder Morgan:Laurel Stn. Data Gap

Event: 337 62344
Date Sampled: NA

Date Received: NA

SampJ.e ID: LCS-O91510
I.AB CONTROL

Alstil:tb@
INCORPORATED

SAIIPLE

LCS

SampJ-e Amount LCS:
LCSD:

Fina] Extract Vol-ume LCS:
LCSD:

Di-iution Factor LCS:
LCSD:

Spike LCS
Added-LCS Recowery

1O O a-Arrr--'r
1O O a-Artt-vrt-

0.50 mL
0.50 mL
1.00
1.00

Spike LCSD
LCSD Added-LCSD Recovery RpD

\Tanhf hr'l ana

2 -Methylnaphthalene
1 -Methylnaphthalene
Ae an:nhl- hrr'l ana

A.6n^nl-rJ-h6n6

Fluorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo(a)pyrene
fndeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo(g,h,i)perylene
Dibenzofuran
TotaI Benzof Luoranthenes

14.12 4 .62
94."tz 8.1?
89.38 4.62
82.'72 2.42'78.12 I.'tZ
87.3% 2.32
84.'72 4. B?
90.12 4.5%
l_04% 3.9?

96.0t 0.0?
1073 3.22

86.0% 0.0?
100% 4.1_%

88.0? 6.2%
92.02 4.42
84.0? 1.42
78.03 0. 9?
92.02 6. 03

101
131
L28
r2t
116
134
L2L
130
150
r44
1s6
129
r44
1,24
1,32
TT'7
116
260

1s0
150
l_s 0

150
150
150
l_s 0
150
150
150
150
150
1s0
1s0
r-50
1_50

1-50
300

'7 L .3%
87.38
85.3%
B0.7%
17 .32
89.3?
80.7%
86 .12

1009
96. 0?

l_04?
86.0s
96.0%
82 .'7 %

88.0%
7B.0%
11 .32
86 .'7 Z

rt2
r42 Q
134 Q
124
118
1_ 31
r21
136
156
r44
t6t
129
150
132
138
126
r!7
zto

150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
300

O

Reported in pglkg (ppb)

RPD cal-cul-ated using sample concentrations per SW846.

SIM Senivolatile Surrogate Recovery

LCS LCSD
d10-2-Methylnaphthalene 86.0? 94.3e"
d14-Dibenzo (a, h) anthracen 88.3? 92.02

FORM ITI EdE*T# f' ; WWffi i- *"



ft AAnalytical Resources, I ncorporated

aU 
Analytical Chemists and Consultants

October 5,2010

Karen Mixon
URS Corporation
Century Square
1501 Fourth Avenue Suite 1400
Seattle, WA 98101

RE: Laurel Station - 33762344
ARI Job: RN60

Dear Karen:

Please find enclosed the Chain-of-Custody (COC) record, sample receipt documentation,
and the final data package for the project referenced above.

Sample receipt information and analylical details are addressed in the Case Narrative.

An electronic copy of this report and all associated raw data will be kept on file at ARI. If
you have any questions or require additional information, please contact me at your
convenience.

Sincerely,

Client Services Manager
(206) 6es-62r1
kellyb@arilabs.com
www.arilabs.corn

Page 1 ,f 1i(

L RESOURCES, INC.

,av---rb?t\-j,/u \

4611 South 134th Place. Suite 100. TukwilaWAg8l68 o 2O6-695-6200. 206-695-6201 fax
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qD
ARI Client:

COC No(s):

Asslgned AFtl Job No:

Pteliminary Examination Phase:

Were Intad, properly signed and dated custody s€als attached to the or.rtside of to cooler? YEq 69,a^f lv

Were orstody papers included with the coolen q^, NO

Wer€ custody paperc properly filled out (ink, signed, etc.) ............. . ............... n...n..... ry NO

Temoerature of Cooler(s) fC) (recomnended 2.0-6.0 'C for chemistry)........ 4 - DTemperature of cooler(s) ('c) (recomn€nded 2.0-6.0'C for chemistry)........ W 
\-/

lf cooler ternperature is out of compliance filput form OOOTOF .A | | TetO O- *, {F[ | 611-
coorerAccepreoor' 11 \1 o","' U l?'i( { 0 ri.", 0q 5 d

Analytical Resources, Incorporated
Analytical Chemists and Consultants

U.,Rs

Gooler Receipt Form

Project

Delivered by:

Tracking No:

* Nottfy Ptoj€r;t Nanager of di*rryncies or concqns *

Delivercd Other_

Conflete custodyforms and atbch all

samDle lD on Botse Sample lD on COC samote tu on ltottte samDle lD olr Goc

Aclclltonal Nos, Discrqancies, E R*olutions:

lctfle rq6ds [r- B t- t trr,. r l] ]rtZ aol o"
At-ot -4 1rv\n€, \t134\ \ coc

Bciltt r(udt Al-Bt -t tlr,ut lU0(
At-B'r-i *rY"r( ltfo6'

By: iAn tAA Dare: qhSlf O
feslrot*ffiEee
| : -.brfl

l"i r
t __,_ _ __

| ruatutuss' IffFffiF-Fffi-l| 2-lmm ll >rmm. 
I

f t.t.l lt f rf 
I

Small ) "sm"

Perbubbles ) "pbt
Lergc ) clg'

Headsnece ) "hs'

0016F
38U10

Revision 014

'F+l{E# : trEl€lEl5
ffits-dffiffi : ##*EF=

Cooler Receipt Form



Kinder Morgan - Laurel Station, Request for Addn Analysis

Rr.lld)
Subject: Kinder Morgan - Laurel Station, Request for Addn Analysis
From: Karen_Mixon@URSCorp.com
Date: Thu, 16 Sep 2010 19:48:44 -0700
To : kellyb @arilabs.com
C C : Jen_Gamer@URS Corp. com, Matt_Annis @URS Corp. com

Kelly,
Please add PAH analysis to the following samples:

A1-84-1 (RK28O)
41-84-3 (RK28P)

I know that you will need to put them in a new work order, that they will be out of hold, and that TPH was
not detected or low. We are responding to a comment left from the work plan which is why the request is

coming now. There is no need for MS/MSD, just MB and LCS. Standard TAT willwork fine.
Thank you,
KM

This e-mail and any attachments contain URS Corporation confidential information that may be proprietary or privileged. lf
you receive this message in error or are not the intended recipient, you should not retain, distribute, disclose or use any of
this information and you should destroy the e-mail and any attachments or copies.

I of I
s+ftd#ffi : @ffid#ffi010 

8:57 AM



ANALYTICAL
RESOURCES
INCORPORATED

Sample Receipt:

Analytical Resources, Inc. (ARI) removed two soil samples from frozen archive on September 16,2010 that
previously logged under ARI Sample Delivery Group (SDG) RK28. The samples were reJogged under ARI
SDG RN60. For details regarding sample receipt, please refer to the Cooler Receipt Form.

The samples were analyzed for SIM PAHs, as requested.

PNAs bv 8270D SIM (GC/IVIS):

The samples were extracted on 09121./lO and analyzed on 09/25/10 - within the method recommended
holding time for frozen samples.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): The 9/16/10 CCAL is out of control high for all associated FORM m "Q"
flagged analytes. Please see the associated FORM Itr for "Q" qualifiers. All associated samples that contain
analyte have been flagged with a "Q" qualifier.

Internal standards: All internal standards were in control.

Surrogates: All surrogate percent recoveries were within control limits.

Method Blank: The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD: All LCS and LCSD percent recoveries were in control.

t+r=##sB ; ##ffiffiF+
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U

*

Data Reporting Qualifiers
Effective 711012009

lnorganic Data

B

N

NA

H

Indicates that the target analyte was not detected at the reported concentration

Duplicate RPD is not within established control limits

Reported value is less than the CRDL but > the Reporting Limit

Matrix Spike recovery not within established control limits

Not Applicable, analyte not spiked

The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

Analyte concentration is s5 times the Reporting Limit and the replicate control
limit defaults to +1 RL instead of the normal 20% RPD

Organic Data

U Indicates that the target analyte was not detected at the reported concentration

Flagged value is not within establish'ed control limits

Analyte detected in an associated Method Blank at a concentration greater than
one-half of ARI's Reporting Limit or 5% of the regulatory limit or 5o/o of the
analyte concentration in the sample.

Estimated concentration when the value is less than ARI's established reporting
limits

The spiked compound was not detected due to sample extract dilution

Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

lndicates a detected analyte with an initial or continuing calibration that does not
meet established acceptance criteria (<20%RSD, <2O%Drift or minimum RRF).

lndicates an analyte response that has saturated the detector. The calculated
concentration is not valid; a dilution is required to obtain valid quantification of
the analyte

D

E

o

Page 1 ot2
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qD ill#;:tl ff :"Jff ::J;"JJr:Jil:"^t

Data Reporting Qualifiers
Effective 7l10l200g

NA The flagged analyte was not analyzed for

NR Spiked compound recovery is not reported due to chromatographic interference

NS The flagged analyte was not spiked into the sample

M Estimated value for an analyte detected and confirmed by an analyst but with
low spectral match parameters. This flag is used only for GC-MS analyses

MZ The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose paftern

most closely matches that of the sample. The reported value is an estimate.

N The analysis indicates the presence of an analyte for which there is presumptive

evidence to make a "tentative identification"

Y The analyte is not detected at or above the reported concentration. The
reporting limit is raised due to chromatographic interference. The Y flag is
equivalent to the U flag with a raised reporting limit.

C The analyte was positively identified on only one of two chromatographic
cotumns. Ghromatographic interference prevented a positive identification on
the second column

p The analyte was detected on both chromatographic columns but the quantified

values differ by >40% RPD with no obvious chromatographic interference

Geotechnical Data

A The total of all fines fractions. This flag is used to report total fines when only
sieve anatysis is requested and balances total grain size with sample weight.

F Samples were frozen prior to particle size determination

SM Sample matrix was not appropriate for the requested analysis. This normally

refers to samples contaminated with an organic product that interferes with the
sieving process and/or moisture content, porosity and saturation calculations

SS Sample did not contain the proportion of "fines" required to perform the pipette

portion of the grain size analYsis

W Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Page 2 ol 2
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Ais:ff:rb@
INCORPORATED

SIM SW827O SI'RROGATE RECOVERY SI,]MT'IARY

Matrix: Soil- QC Report No: RN60-URS
Project: Laurel- Station

337 62344 .00005

Client ID MNP DBA TOT OUT

MB-092110
LCS-092110
LCSD-092110
Al--B4 - 1
A1-B4 -3

68.0? 86.3? 0
1L.0e" 96.0A 0
1r.72 91.0? 0
6r.'72 '79.32 0
62.32 8r.12 0

LCS/MB LIMITS QC LIMITS

(MNP) : dlO-2-Methylnaphthalene (35-100) (34-100)
(DBA) : d14-Dibenzo(a,h)anthracene (3'7-120) (l'0-117)

Prep Method: SW3546
Log Number Range z L0-23695 to 10-23696

Page 1 for RN60
FORM-II SIM SW827O

S?tr€ffi#: WffiffiS ffi



ORGAI.IICS AITAIYSIS DAIA SHEET
PNAs by SIM SW8270D-SIM CCIMS
Page 1 of 1

Lab Sample ID: MB-092110
LIMS ID z 10-23695
Matrix: Soil- .r'/
Data Refease Authorized, .tfl
Reported:09/30/I0 '//

Date Extracted:. 09/2I/1,0
Date Anal-yzed: 09/25/I0 1-8:1-4
f nstrument/Analyst ; NT2 /YZ
GPC Cleanup: No
Sllica Gel Cleanup: Yes
A I rrmi n: Cl c:nrrn. \lg

CAS Nunber Anal.yte

r
ANALYTICAL TJA
RESOURCES \7
INCORPORATED

Sample ID: MB-092110
METHOD BI,A}IK

OC Renorl- No: RN60-URS
Project: Laurel- Station

Event: 337 62344. 00005
Date Sampled: NA

Date Received: NA

Sample Amount: 10.00 g-dry-wt
Fina] Extract Volume: 0.5 mL

Dil-ution Factor: 1.00
Percent Moisture: NA

RL Resu1t

9r-20-3
91-51 -6
90-L2-0
208-96-8
83-32-9
86-1 3-1
85-01-8
r 

^n 
i 

^ -rzv- rz- I

206- 4 4-0
12 9-00-0
s6-55-3
2L8-0I-9
50-32-8
1 93-3 9- 5
53-70-3
I9I-24-2
L32-64-9
TOTBFA

lr'l:nhl- ha I ano

2 -Methyl-naphthalene
1-Methrzl nanhth: lene
Ananrnhl- hrr'l ana
Acananhi- hone
Fl-uorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
f'hrrrcana

Benzo(a)pyrene
TnAann /'l ? ?-nA \\!, Lt r -*7plfene
Dibenz (a, h) anthracene
Benzo (9, h, i) perylene
Dibenzofuran
Totaf Benzofl-uoranthenes

qn
5.0
6n
qn

5n
qn

trn
qn
tr,n
qn
qn
5n
qn
qn
E,n

< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 U
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 U

< 5.0 u
< 5.0 u
< 5.0 U
< 5.0 u
< 5.0 u
< 5.0 u

Reported in p9lkg (ppb)

SIM Semivolatil-e Surrogate Recovery

d1O-2-MethyJ-naphthal-ene 68.02
d14-Dibenzo (a.h) anthracen 86. 3?

FORM I ffiF*ffiffi : #3ffi98F €



AXsbff:tb@
INCORPORATEDORGAI{ICS ANAI,YSTS DATA SHEET

PNAs by SIM SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: RN60A
LIMS ID: 10-23695
Matrix: Soil- tq)
Data Rel-ease Autho r ized.:i/'l
Reported z 09/30/70

Date Extracted ': 09 / 2I / I0
Date Anal-yzed: 09/25/L0 1,9:25
f nstrument/Analyst : NT2 /YZ
GPC Cleanup: No
Sil-ica Ge1 Cleanup: Yes
Al-umina Cleanup: No

CAS Nuober Analyte

Sa.mpJ-e ID: A'1-84-1
SAI\'PLE

OC Rcnnrf No: RN60-URS
Project: Laurel Station

Event : 337 62344.00005
Date Sampled: 08/23/I0

Date Recei-ved: 08/25/L0

Sample Amount: 10.28 g-dry-wt
Final- Extract Volume: 0.5 mL

Dilution Factor: 1.00
Percent Moisture: 15.4?

RL Result

9r-20-3
91,-51-6
90-12-0
208-96-8
83-32-9
86-'7 3-'7
85-01-8
1^n t 

^ -rzv- rz- I

206-44-0
12 9-00-0
56-55-3
2r8-0L-9
50-32-8
193-39-5
53-7 0-3

r32-64-9
TOTBFA

\Ianhf h: l ana

2 -Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Aconanhf hana

Fluorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo(a)pyrene
Tnrlann/1 ? ?-nA\--/ pyrene
Dibenz (a, h) anthracene
Pcnznfn h i\narrTfgng

\Yt ttl L / yv!-)

Dibenzofuran
Total Benzofl-uoranthenes

Pannrl- aA ) n ttn /Va /nnh\t Y, rLY \IJI-"/

SfM Semivolatile Surrogate Recovery

d10-2-Methylnaphthal-ene 6L.7e"
dl-4-Dibenzo (a, h) anthracen 7 9. 3%

4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
Aq
AO
AO
AO

4.9

< 4.9 U
< 4.9 U
< 4.9 U

< 4.9 u
< 4.9 v
< 4.9 u
< 4.9 u
< 4.9 U
< 4.9 u
< 4.9 U
< 4.9 U

< 4.9 u
< 4.9 U
< 4.9 V
< 4.9 U

< 4.9 U
< 4.9 U

< 4.9 U

FORM I F{ E1qE-3E-S ' qf-F-:gg*F _E_ L-h



fiis5ffSrb@
INCORPORATEDORGAI{ICS AI\IALYSIS DATA SHEET

PNAs by SIM Sw8270D-sIM e,/r't9
Page 1 of 1

T.el'r Samnl e TD: RN60B
LIMS IDz 10-23696
Matrix: Soil-
Data Release Authorized:
Reported : 09 / 30 / I0

Date Extracted: 09/21/!0
Date Anal-yzed: 09/25/1,0 19:48
Instrument/Analyst ; NT2 /YZ
GPC Cleanup: No
Sil-ica GeI Cleanup: Yes
Al-umi-na C]eanup: No

CAS Nunber Analyte

SanpJ-e ID: A1-84-3
SAI'{PLE

A/- Pannrr- \rn. P.N60-URS
Project: LaureI Station

Event: 337 62344.00005
Date Sampled: 08/23/10

Date Received: 08/25/10

Sample Amount: 10.2I g-dry-wt
Final- Extract Vol-ume: 0.5 mL

Dilution Factor: 1.00
Percent Moisture: 15.3?

RL Result

9L-20-3
9I-51 -6
90-12-0
208-96-8
83-32-9
I6-13-'7
85-01-8
120-12-'7
206- 44-0
129-00-0
5 6-55-3
2r8-0r-9
50-32-8
1 93-3 9-5
53-70-3
r9L-24-2
I32-64-9
TOTBFA

Naphthalene 4.9
2-Methylnaphthalene 4.9
1-Methylnaphthalene 4.9
Ar.ananhf hrrl cne 4 .9
Acenaphthene 4.9
FluorLne 4.9
Phenanthrene 4.9
Anthracene 4.9
Fluoranthene 4.9
Pyrene 4.9
Benzo (a) anthracene 4.9
Chrysene 4.9
Benzo (a)pyrene 4.9
Tnrlann/1 2 ?-nrl\\LratJ --;p!rene 4.9
niL^^- /- L\ ^*rL-uLpeLtL \q' rr/ qrlurrfaCene 4.9

Benzo(g,hri)perylene 4.9
Dibenzofuran 4.9
Totaf Benzofluoranthenes 4.9

Reported in pglkg (ppb)

SIM Semivo1atile Surrogate Recovery

d10-2-Methylnaphthalene 62.3e"
d14-Dibenzo (a,h) anthracen 8l-. 7?

< 4.
< 4.
< 4.
< 4.
< 4.
< 4.
< 4.
< 4.
< 4.
< 4.
< 4.
< 4.
< 4.
< 4.
< 4.
< 4.
< 4.
< 4.

9U
9U
9U
9U
9U
9U
9U
9U

v tt

:,U
9U
9U
YU
9U
9U
9U
9U

FORM I E=q E E q= g., , E-S H.t H-S -3- E



ORGAI{ICS AI{ALYSIS DATA SHEET
PNAs by SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample rD: LCS-O92110
LTMS lD:10-23695
Matrix: Soif /.7
Data Rel-ease Autho rized,: 7rfiReported 09/30/I0 -

Date Extracted: 09/21-/L0

Date Anal-yzed LCS: 09/25/I0 18:37
LCSD: 09/25/L0 19:01

Instrument/Analyst LCS: NTz/YZ
LCSD: NI2/Yz

Analyte

Sanple ID: LCS-O92110
I,AB CONTROL

irsbfis*@
INCORPORATED

SAt'{PLE

f)O Pannrl- NIn.
Drai anf .

Event:
Date Sampled:

Date Received:

Sample

Final- Extract

Dil-ution

Spike LCS
Added-LCS Rocovery

RN6O-URS
Laurel- Station
331 62344 .00005
NA
NA

Amount LCS: 10.0
LCSD: 10 . 0

Volume LCS: 0.50
LCSD: 0.50

Factor LCS: 1.00
LCSD: 1.00

a-alrrr-r"rfv u!_v
a-rl rrr-r^rl-Y -*J
mL
mL

LCS
Spike

LCSD Added-LCSD
LCSD

Recowery RPD

lrl:nht- hal ana

2 -Methylnaphthalene
1 -Methylnaphthalene
A 

^6n 
inh+h \rl 

^n 
6

Acon:nhl-hona

Fl-uorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
R6nzn/^\n\rr6n6

f ndeno (I, 2, 3-cdl pyrene
Dibenz (a, h) anthracene
R6hz^/n h i\narrrlano\Y'Lt'L'yv!Jrvrre
Dibenzofuran
Total Benzofluoranthenes

66.'72 1.03
69.38 4.92
'70.12 1.9:t
69.32 5.4Z
1L.32 3.8?
16.02 4.5?
75.3? 0. 9?
78.0% 2.6%
82.02 3.22
82.'72 L.6%
'78.'tZ r.'7s"
82.'72 0. 0?
81.3? 3.22
84.0? 4.72
82.'72 6.22
82.02 4.OZ
68.0? 3.0%
80.7? 2.42

99. 0
99.0

104
98.5

1,0 3
109
7]-4
rt4
r21
r22
1,20
124
126
r32
L32
L28

99.0
248

P6^^rl- 6.l

66. 0?
66.04
69.3?
65.72
68 .'7 %

12.1%
"t 6 .02
't 6 .02
84.'72
81.3?
80.0c
82.12
84.0?
88.0?
88.0s
85. 3?
66 .02
82.'tZ

150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
t-50
150
300

100
r04
106
704
107
71,4
113
1,1,'7

123
124
118
124
r22
t26
t24
t23
r02
242

150
150
150
150
150
1s0
150
150
150
150
150
150
150
150
150
150
150
300

in pglkg (ppb)

RPD cafculated usinq sampl-e concentrations per SW846.

SIM Semivolatile Sumogate Recovery

LCS LCSD
d10-2-Methylnaphthafene'7I.0%'71.'72
d14-Dibenzo(a,h)anthracen 96.0% 91.0%

FORM III
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          Memo 

       Century Square 
          1501 4th Avenue, Suite 1400 
          Seattle, Washington   98101 
          206.438.2700  Telephone 
          206.438.2699  Fax 
 

To: Karen Mixon, Project Manager Info: FINAL 

From: Christine T. Gebel, Chemist Date: June 30, 2011 

RE: 
Data Quality Review  
Groundwater Sampling – November & December 2010 
Kinder Morgan – Laurel Station Data Gap Investigation 

   
The data quality review of 2 tap water samples, 4 groundwater samples, and one trip blank collected between 

November 17, 2010 and December 1, 2010 has been completed.  The samples were analyzed by Analytical Resources, 
Incorporated (ARI) located in Tukwila, Washington for benzene, toluene, ethylbenzene, m,p-xylene, and o-xylene 
(BTEX) by EPA Method 8021-modified, total petroleum hydrocarbons (TPHs, gasoline-range, diesel-range, and oil-
range) by Washington State Department of Ecology (Ecology) Methods NWTPH-Gx and/or NWTPH-Dx, and/or 
polynuclear aromatic hydrocarbons (PAHs) by EPA Method 8270 modified by select ion monitoring (SIM) as 
indicated in the cross-reference below.  Samples were analyzed for the chemical constituents as described in 
Proposed Additional Data Gap Investigation Sampling Activities, Laurel Station, 1009 East Smith Road, 
Bellingham, Washington, dated August 5, 2010. 

 
The analyses were performed in general accordance with methods specified in EPA’s Test Methods for 

Evaluating Solid Waste (SW-846), Update IIIB, June 2005 and Ecology’s Analytical Methods for Petroleum 
Hydrocarbons, June 1997.  The laboratory provided full data packages containing sample results and associated 
QA/QC data.  The following samples are associated with ARI sample delivery groups (SDGs) RX68 and RZ01: 

 

Sample ID Laboratory ID Matrix Requested Analyses 

TW-1 RX68A Tap Water NWTPH-Dx 

TW-2 RX68B Tap Water PAHs 

SW-1 RZ01A Groundwater NWTPH-Gx, BTEX, NWTPH-Dx, PAHs 

SW-2 RZ01B Groundwater NWTPH-Gx, BTEX, NWTPH-Dx, PAHs 

SW-4 RZ01C Groundwater NWTPH-Gx, BTEX, NWTPH-Dx, PAHs 

DUP (Duplicate of SW-2) RZ01D Groundwater NWTPH-Gx, BTEX, NWTPH-Dx, PAHs 

Trip Blank RZ01E Water NWTPH-Gx, BTEX 

 
The following comments refer to ARI’s performance in meeting the quality control specifications described in 

the analytical methods.  Data were qualified based on the method criteria and guidance provided in the EPA 
document USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, June 
2008.  Data qualifiers assigned to this sample set are included in Table 1.  Data qualifiers that may be assigned to 
data from these SDGs include: 
 

 U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 

 J - The analyte was positively identified; the associated numerical value is the approximate concentration 
of the analyte in the sample.  A ‘+’ or ‘-‘ may be assigned to the ‘J’ flag to indicate high or low bias, 
respectively. 

 
 UJ - The analyte was not detected above the reported sample quantitation limit.  However, the reported 

quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to 
accurately and precisely measure the analyte in the sample.   



Data Quality Review  
Groundwater Sampling November & December 2010 
Kinder Morgan – Laurel Station Data Gap Investigation 
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 R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria.  The presence or absence of the analyte cannot be verified. 
 

 DNR - Do Not Report.  Multiple results reported from different analytical dates and/or dilutions.  Value 
from another analysis should be used. 

 
Sample Receipt 
 

Upon receipt by ARI, the sample jar information was compared to the associated chain-of-custody (COC) 
and the cooler temperatures were recorded.  No discrepancies relating to sample identification were noted by ARI 
and the coolers were received at temperatures within the EPA-recommended limits of 4°C±2° C.  Several 500 mL 
amber glass sample bottles for SW-1 and SW-4 were broken at the laboratory.  Sufficient sample volume was 
available in other sample bottles submitted for these samples allowing analysis to proceed.  The laboratory noted 1 
liter amber glass bottles were submitted for analysis for NWTPH-Dx and PAHs for samples TW-1 and TW-2.  As 
only 500 mL is required for these analyses, the laboratory was not able to perform a solvent rinse on the sample 
bottles.  The laboratory noted that small (< 2 mm) air bubbles were present in the VOA vials submitted for the trip 
blank.  Data were not qualified based on the presence of small air bubbles in the trip blank vials. 
 
Organic Analyses 
 
Samples were analyzed for BTEX, TPHs, and/or PAHs by the methods identified in the introduction to this report. 
 
1. Holding Times – Acceptable  
 
2. GC/MS Instrument Performance Checks – Acceptable (applicable to PAHs by 8270-SIM only) 
 
3. Initial and Continuing Calibrations – Acceptable 
 
4. Blanks – Acceptable except as noted below: 

 
PAHs by Method 8270-SIM – Naphthalene (0.0064 ug/L), anthracene (0.0056 ug/L), and 
benzo(a)anthracene (0.0086 ug/L) were detected in the method blank at concentrations below the reporting 
limits but above the method detection limits (MDLs).  Phenanthrene (0.037 ug/L), fluoranthene (0.036 
ug/L), pyrene (0.038 ug/L), chrysene (0.014 ug/L), and total benzofluoranthenes (0.011 ug/L) were 
detected in the method blank at concentrations above the reporting limits.  Using the USEPA Contract 
Laboratory Program National Functional Guidelines as a guide, results reported in samples at 
concentrations less than or equal to the blank concentration are qualified as not detected at the reported 
result, provided the result is above the reporting limit.  For analytes detected in blanks and detected in 
samples at concentrations below the reporting limits but above the MDL, the sample results are qualified as 
not detected at the associated reporting limit.  Sample results reported more than the blank concentration 
may be qualified as estimated with a high bias and flagged ‘J+’ or not qualified based on professional 
judgment.  Analytes detected in blanks, but not in the associated samples are not qualified.  Results for 
naphthalene, anthracene, benzo(a)anthracene, phenanthrene, fluoranthene, pyrene, chrysene, and total 
benzofluoranthenes in sample TW-2 were either reported as not detected or were reported at concentrations 
not requiring qualification based on the method blank results; therefore, data were not qualified based on 
the method blank. 
 
Sample TW-2 is a tap water blank associated with the water used to redevelop SW-1, SW-2, and SW-4.  
Naphthalene (0.030 ug/L) and 2-methylnaphthalene (0.013 ug/L) were detected in TW-2.  The 
concentrations for naphthalene and 2-methylnaphthalene in SW-1 and SW-2 were less than two times (2x) 
the concentrations detected in TW-2; therefore, the results for these compounds in SW-1 and SW-2 are 
qualified as estimated and flagged ‘J+’ with a high bias. 
 
 



Data Quality Review  
Groundwater Sampling November & December 2010 
Kinder Morgan – Laurel Station Data Gap Investigation 
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5. Surrogates – Acceptable 
 
6. Internal Standards – Acceptable (applicable to PAHs by Method 8270-SIM only) - Acceptable 
 
7. Laboratory Control /Laboratory Control Sample Duplicate (LCS/LCSD) – Acceptable 
 
8. Matrix Spike/Matrix Spike Duplicates (MS/MSDs) 
 

General – MS/MSDs were not performed in association with the analyses.  Precision and accuracy were 
assessed using the LCS/LCSD results. 
 

9. Field Duplicate – Acceptable 
 

General – A field duplicate was submitted for SW-2 and identified as DUP.  Results were comparable. 
 

10. Reporting Limits – Acceptable 
 
Overall Assessment of Data 
 

The data reported in these SDGs, as qualified, are considered to be usable for meeting project objectives.  
The completeness for SDGs RX68 and RZ01 is 100%. 

 
Table 1 – Summary of Qualified Data 

 
Sample ID Laboratory ID Analyte Laboratory Result Units Final Result 

SW-1 RZ01A Naphthalene 
2-Methylnaphthalene 

0.045 
0.021 

ug/L 
ug/L 

0.045 J+ 
0.021 J+ 

SW-2 RZ01B Naphthalene 
2-Methylnaphthalene 

0.014 
0.028 

ug/L 
ug/L 

0.014 J+ 
0.028 J+ 

 









ANALYTICAL
RESOURCES
INCORPORATED

Sample Receipt:

Analytical Resources, Inc. (ARI) received two water samples on November 19,2010 under ARI Sample
Delivery Group (SDG) RX68. The samples were received with a cooler temperature of 3.8oC. For further
details regarding sample receipt, please refer to the Cooler Receipt Form.

The samples were analyzed for SIM PAHs and NWTPH-Dx, as requested.

PNAs bv 8270D SIM (GC/MS):

The sample was extracted on 11123110 and analyzed on I l/3Dll} - within the method recommended holding
times.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing catibration(s): All analytes of interest were within method acceptance criteria.

Internal standards: All intemal standards were in control.

Surrogates: All sunogate percent recoveries were within control limrts.

Method Blank: Several compounds were present in MB-11231A at levels that were greater than Yz the
reporting limit. All detected results for these compounds have been flagged with a "B" qualifier. No further
corrective action was taken.

Samples: Sample TW-2 was submitted in a one-liter amber glass bottle. No method required bottle rinse was
performed during extraction.

LCS/LCSD: All LCS and LCSD percent recoveries were in control.

Acid/Silica Cleaned NWTPH-Dx :

The sample was extracted on l ll22lll and analyzed on 1ll29ll0 - within the method recommended holding
times.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Surrogates: All surrogate percent recoveries were within control limits.

Method Blank: The method blank was free of contamination.

Samples: Sample TW-l was submitted in a one-liter amber glass bottle. No method required bottle rinse was
performed during exhaction.

LCS/LCSD: All LCS and LCSD percent recoveries were in control.

ffiH#,ffi ; ffiffiffiffi# A
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          Memo 

       Century Square 
          1501 4th Avenue, Suite 1400 
          Seattle, Washington   98101 
          206.438.2700  Telephone 
          206.438.2699  Fax 
 

To: Karen Mixon, Project Manager Info: FINAL 

From: Christine T. Gebel, Chemist Date: June 30, 2011 

RE: 
Data Quality Review  
Groundwater Sampling – February 2011 
Kinder Morgan – Laurel Station Data Gap Investigation 

   
The data quality review of 11 groundwater samples and 1 trip blank collected between February 23, 2011 and 

February 24, 2011 has been completed.  The samples were analyzed by Analytical Resources, Incorporated (ARI) 
located in Tukwila, Washington for benzene, toluene, ethylbenzene, m,p-xylene, and o-xylene (BTEX) by EPA 
Method 8021-modified, total petroleum hydrocarbons (TPHs, gasoline-range, diesel-range, and oil-range) by 
Washington State Department of Ecology (Ecology) Methods NWTPH-Gx and NWTPH-Dx, and/or polynuclear 
aromatic hydrocarbons (PAHs) by EPA Method 8270 modified by select ion monitoring (SIM) as indicated in the 
cross-reference below.  Samples were analyzed for the chemical constituents as described in Proposed Additional 
Data Gap Investigation Sampling Activities, Laurel Station, 1009 East Smith Road, Bellingham, Washington, dated 
August 5, 2010. 

 
The analyses were performed in general accordance with methods specified in EPA’s Test Methods for 

Evaluating Solid Waste (SW-846), Update IIIB, June 2005 and Ecology’s Analytical Methods for Petroleum 
Hydrocarbons, June 1997.  The laboratory provided full data packages containing sample results and associated 
QA/QC data.  The following samples are associated with ARI sample delivery group (SDG) SK58: 

 
Sample ID Laboratory ID Requested Analyses 
Trip Blank SK58A NWTPH-Gx, BETX 
SW-3 SK58B NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
SW-4 SK58C NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
MW1 SK58D NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
MW2 SK58E NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
MW4 SK58F NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
SW-1 SK58G NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
SW-2 SK58H NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
MW-6 SK58I NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
MW-DUP2 (Duplicate of MW-6) SK58J NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
MW-5 SK58K NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
MW-7 SK58L NWTPH-Gx, BETX, NWTPH-Dx, PAHs 

 
The following comments refer to ARI’s performance in meeting the quality control specifications described in 

the analytical methods.  Data were qualified based on the method criteria and guidance provided in the EPA 
document USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, June 
2008.  Data qualifiers assigned to this sample set are included in Table 1.  Data qualifiers that may be assigned to 
data from these SDGs include: 
 

 U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 

 J - The analyte was positively identified; the associated numerical value is the approximate concentration 
of the analyte in the sample.  A ‘+’ or ‘-‘ may be assigned to the ‘J’ flag to indicate high or low bias, 
respectively. 



Data Quality Review  
Groundwater Sampling - February 2011 
Kinder Morgan – Laurel Station Data Gap Investigation 
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 UJ - The analyte was not detected above the reported sample quantitation limit.  However, the reported 

quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to 
accurately and precisely measure the analyte in the sample.   

 
 R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria.  The presence or absence of the analyte cannot be verified. 
 

 DNR - Do Not Report.  Multiple results reported from different analytical dates and/or dilutions.  Value 
from another analysis should be used. 

 
Sample Receipt 
 
 Samples were shipped by overnight delivery to the laboratory.  Upon receipt by the laboratory, the sample jar 
information was compared to the chain-of-custody (COC) and the cooler temperatures were recorded.  One cooler was 
received below the EPA-recommended limits of 4°C±2°C at 1.5°C.  Data were not qualified based on the cooler 
temperature.  The COC noted 28 bottles for sample MW-6, but only 20 sample bottles were submitted to the laboratory.  
Data were not qualified based on the sample bottle count discrepancy and sufficient volume was submitted for all 
requested analyses. 
 
Organic Analyses 
 
Samples were analyzed for BTEX, TPHs, and/or PAHs by the methods identified in the introduction to this report. 
 
1. Holding Times – Acceptable  
 
2. GC/MS Instrument Performance Checks – Acceptable (applicable to PAHs by 8270-SIM only) 
 
3. Initial and Continuing Calibrations – Acceptable except as noted below: 
 

BTEX by Method 8021-modified – The percent difference (%D) for bromobenzene (16.1 %, low) was 
below the method limit of 15% in the third continuing calibration analyzed on March 1, 2011.  The 
laboratory reanalyzed the associated samples with acceptable continuing calibration results; therefore, the 
results for bromobenzene in the initial analysis of the associated samples are flagged ‘DNR.’ 
 
NWTPH-Gx – The %D for bromofluorobenzene (15.9 %, high) exceeded the method limit of 15% in the 
second continuing calibration analyzed on March 2, 2011.  As bromofluorobenzene is a surrogate, data 
were not qualified based on this continuing calibration result.  The %D for gasoline (17.2 %, low) was 
below the method limit of 15% in the third continuing calibration analyzed on March 2, 2011.  The results 
for gasoline-range hydrocarbons in the associated samples are qualified as estimated and flagged ‘J’ or 
‘UJ’ based on the continuing calibration result.   
 
PAHs by Method 8270-SIM – The %Ds for chrysene exceeded the method limit of 15% in the continuing 
calibrations analyzed on March 1, 2011 (22.9 %, low), and March 2, 2011 (22.7%, low).  The results for 
chrysene in the samples associated with the continuing calibration analyzed on March 1, 2011 are qualified 
as estimated and flagged ‘J’ or ‘UJ’ based on the continuing calibration.  No results for chrysene were used 
from the March 2, 2011 analysis; therefore, data were not qualified based on this continuing calibration. 
 
The response factors (RFs) for acenaphthene (7.6% below), fluorene (1.3% below), benzo(a)anthracene 
(0.2% below) were below the minimum required RFs in the continuing calibration analyzed on March 1, 
2011.  The results for acenaphthene and fluorene in the associated samples are qualified as estimated and 
flagged ‘J’ or ‘UJ’ based on these continuing calibration RFs.  As the RF for benzo(a)anthracene was 
marginally low, data were not qualified for benzo(a)anthracene based on this continuing calibration RF. 
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The response factor (RF) for acenaphthene was 6.2% below the minimum required RF in the continuing 
calibration analyzed on March 2, 2011.  The results for acenaphthene in the associated samples are 
qualified as estimated and flagged ‘J’ or ‘UJ’ based on the continuing calibration RF for acenaphthene. 

 
4. Blanks – Acceptable 
 
5. Surrogates – Acceptable except as noted below: 
 

NWTPH-Dx – The percent recovery for o-terphenyl (32.7%) in MW-5 was below the control limits of 49-
118%.  The results for diesel-range and motor oil-range hydrocarbons in MW-5 are qualified as estimated 
and flagged ‘J’ based on the low surrogate recovery. 
 
PAHs by Method 8270-SIM – The percent recoveries for one or more surrogates were outside the control 
limits in MW-1 and MW-2 as noted below: 
 

Sample ID d10-2-Methylnaphthalene 
(34-110%) 

d14-Dibenzo(a,h)anthracene 
(10-117%) 

MW-1 NR ok 
MW-1(DL) DO DO 
MW-2 114% ok 

 DL – dilution DO – diluted out NR – not recovered ok – result acceptable 

 
As the percent recoveries for one of the two surrogates were acceptable in MW-1 and MW-2, data were not 
qualified based on the alternate surrogate recovery.  As the surrogates in the initial analysis of MW-1 were 
acceptable, data were not qualified based on the non-recovery in the dilution of this sample. 
 

6. Internal Standards – Acceptable (applicable to PAHs by Method 8270-SIM only) - Acceptable 
 
7. Laboratory Control /Laboratory Control Sample Duplicate (LCS/LCSD) – Acceptable where applicable 

except as noted below: 
 

BTEX by Method 8021-modified –- The percent recoveries for the benzene in the LCS (138%) and LCSD 
(128%) analyzed on March 2, 2011 exceeded the control limits of 73-120%.  Benzene was not detected in 
the samples associated with this LCS/LCSD pair; therefore, data were not qualified based on the elevated 
LCS/LCSD recoveries. 
 

8. Matrix Spike/Matrix Spike Duplicates (MS/MSDs) - Acceptable except as noted below: 
 

BTEX by Method 8021-modified – A MS/MSD was performed on MW-6.  The percent recoveries for the 
benzene in the initial analysis of the MS (184%) and MSD (186%) analyzed on March 1, 2011 exceeded the 
control limits of 73-120%.  The MS/MSD was reanalyzed due to a failing continuing calibration.  The percent 
recovery for the benzene in the reanalysis of the MS (121%) analyzed on March 2, 2011 exceeded the control 
limits of 73-120%.  As the percent recovery in the MSD and the RPD for benzene for the MS/MSD pair were 
acceptable, data were not qualified based on the MS result. 
 
NWTPH-Gx – A MS/MSD was performed on MW-6.  Results were acceptable. 
 
NWTPH-Dx – A MS/MSD was performed on MW-5.  Results were acceptable. 
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PAHs by Method 8270-SIM – A MS/MSD was performed on MW-6.  The percent recoveries for several 
analytes were outside the control limits in this MS/MSD as noted below: 
 

Analyte MS MSD 
Control 
Limit 

RPD      
Control 

Limit 20% 
Phenanthrene NR NR 55-109% NC 
Anthracene ok 117% 30-101% ok 
Fluoranthene NR NR 49-123% NC 
Pyrene NR NR 48-120% NC 
Benzo(a)anthracene NR NR 43-113% NC 
Chrysene 36.0% NR 59-112% NC 
Benzo(a)pyrene ok NR 10-100% NC 
Indeno(1,2,3-cd)pyrene 20.7% 12.0% 43-112% ok 
Dibenzo(a,h)anthracene 24.7% 26.0% 42-114% ok 
Benzo(g,h,i)perylene 18.0% 8.3% 31-118% ok 
Total Benzofluoranthenes ok NR 30-160% NC 

NR – not recovered NC – not calculable  ok - result acceptable 

 
As the percent recovery for the MS and the RPD for the MS/MSD pair were acceptable for anthracene, 
data were not qualified for anthracene based on the MSD result.  The result for chrysene was previously 
qualified based on the associated continuing calibration and no further qualification based on the MS/MSD 
is required.  The results for benzo(a)pyrene, indeno(1,2,3-cd)pyrene, dibenzo(a,h)anthracene, 
benzo(g,h,i)perylene, and total benzofluoranthenes in MW-6 are qualified as estimated and flagged ‘J’ 
based on the MS/MSD results.  As the concentrations for phenanthrene, fluoranthene, pyrene, and 
benzo(a)anthracene in MW-6 were more than four times (4x) the spike concentrations, data were not 
qualified for these analytes based on the MS/MSD results. 
 

9. Field Duplicates – Acceptable except as noted below: 
 

General – A field duplicate was submitted for MW-6 and identified as MW-DUP2.  Results were 
comparable except as noted below. 
 
PAHs by Method 8270-SIM – A field duplicate was submitted for MW-6 and identified as MW-DUP2.  
The relative percent differences (RPDs) for several analytes were outside the control limits in this parent 
sample/field duplicate pair as noted below: 
 

Analyte 
RPD                   

(Control Limit 20%) 
Phenanthrene 31.1% 
Anthracene 21.3% 
Fluoranthene 160% 
Pyrene 100% 
Benzo(a)anthracene 64.2% 
Chrysene 49.4% 
Benzo(a)pyrene 47.0% 
Indeno(1,2,3-cd)pyrene 63.6% 
Dibenzo(a,h)anthracene 65.6% 
Benzo(g,h,i)perylene 57.1% 
Total Benzofluoranthenes 47.4% 

 
The results for phenanthrene, anthracene, fluoranthene, pyrene, and benzo(a)anthracene in MW-6 and 
MW-DUP2 are qualified as estimated and flagged ‘J’ based on the elevated RPDs.  The results for 
chrysene, benzo(a)pyrene, indeno(1,2,3-cd)pyrene, dibenzo(a,h)anthracene, benzo(g,h,i)perylene, and total 
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benzofluoranthenes in MW-6 were previously qualified based on the associated continuing calibration as 
described in Section 3 and/or the MS/MSD as described in Section 8 and no further qualification is 
required. 
 

10. Reporting Limits – Acceptable except as noted below: 
 

PAHs by Method 8270-SIM – The reporting limits for one or more PAHs were elevated in MW-1 and 
MW-2 due to the dilutions necessary to quantitate high concentrations of target analytes present in the 
samples.  The elevated reporting limits may affect the use of the data for regulatory comparison. 
 
The results for naphthalene, 2-methylnaphthalene, 1-methylnaphthalene, fluoranthene, pyrene, and/or 
benzo(a)anthracene in MW-1, MW-4, MW-6, MW-DUP2, MW-5, and MW-7 exceeded the calibration 
range of the instrument and were flagged ‘E’ by the laboratory and have been qualified with the flag 
‘DNR’ for Do Not Report.  As the reporting limits for analytes were lower for the undiluted analysis, 
results for compounds that were not flagged ‘E’ by the laboratory in the undiluted analysis of this sample 
are qualified with the flag ‘DNR’ for the diluted analysis. 
 
Evaluation of the dibenzofuran, indeno(1,2,3-cd)pyrene, dibenzo(a,h) anthracene, benzo(g,h,i)perylene, 
and/or acenaphthene results in the initial analyses and dilutions of MW-1, MW-6, MW-DUP2, MW-5, and 
MW-7 showed a RPD greater than 20%.  The higher concentrations for dibenzofuran, indeno(1,2,3-
cd)pyrene, dibenzo(a,h) anthracene, benzo(g,h,i)perylene, and/or acenaphthene in the diluted analyses are 
reported as a conservative approach in these samples, and the corresponding result(s) in the initial analysis 
is flagged ‘DNR.’ 
 
The reporting limit for acenaphthene in MW-7 was flagged ‘Y’ by the laboratory to indicate that the 
reporting limit was elevated due to a matrix interference.  The ‘Y’ flagged result is considered estimated 
and is qualified with a ‘UJ.’ 
 

11. Chromatographic Review: 
 

NWTPH-Dx and NWTPH-Gx – The laboratory identified TPH as noted below. 
 

Pattern Identification Associated Samples 

GRO MW-1, MW-2, MW-4, MW-5, MW-7 
Diesel MW-1, MW-2, MW-4, MW-5, MW-7 
Motor Oil MW-1, MW-2, MW-5, MW-6, MW-7 
GRO – Pattern profile does not match laboratory standard chromatogram for gasoline. 

 
Overall Assessment of Data 
 

The data reported in this SDG, as qualified, are considered to be usable for meeting project objectives.  The 
completeness for SDG SK58 is 100%. 
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Table 1 - Summary of Qualified Data 
 

Sample ID Laboratory ID Analyte Lab Result Units Final Result 
SW-3 SK58B Acenaphthene 0.01 U ug/l 0.01 UJ 
  Fluorene 0.01 U ug/l 0.01 UJ 
  Chrysene 0.01 U ug/l 0.01 UJ 
SW-4 SK58C Acenaphthene 0.01 U ug/l 0.01 UJ 
  Fluorene 0.01 U ug/l 0.01 UJ 
  Chrysene 0.01 U ug/l 0.01 UJ 
MW-1 SK58D Naphthalene 30 E ug/l DNR 
  2-Methylnaphthalene 7 E ug/l DNR 
  1-Methylnaphthalene 74 E ug/l DNR 
  Acenaphthene 0.2 U ug/l 0.2 UJ 
  Chrysene 4 ug/l 4 J 
  Dibenzofuran 3.5 ug/l DNR 
 SK58DRE Acenaphthylene 1.7 ug/l DNR 
  Acenaphthene 1 U ug/l DNR 
  Fluorene 13 ug/l DNR 
  Phenanthrene 15 ug/l DNR 
  Anthracene 1 U ug/l DNR 
  Fluoranthene 2 ug/l DNR 
  Pyrene 2.6 ug/l DNR 
  Benzo(a)anthracene 1 U ug/l DNR 
  Chrysene 4 ug/l DNR 
  Benzo(a)pyrene 1 U ug/l DNR 
  Indeno(1,2,3-cd)pyrene 1 U ug/l DNR 
  Dibenz(a,h)anthracene 1 U ug/l DNR 
  Benzo(g,h,i)perylene 1 U ug/l DNR 
  Dibenzofuran 4.7 ug/l DNR 
  Total Benzofluoranthenes 1 U ug/l DNR 
MW-2 SK58E Acenaphthene 0.05 U ug/l 0.05 UJ 
  Chrysene 0.63 ug/l 0.63 J 
MW-4 SK58F Naphthalene 4.5 E ug/l DNR 
  2-Methylnaphthalene 7 E ug/l DNR 
  1-Methylnaphthalene 7.5 E ug/l DNR 
 SK58FRE Acenaphthylene 0.1 U ug/l DNR 
  Acenaphthene 0.22 ug/l DNR 
  Fluorene 1 ug/l DNR 
  Phenanthrene 0.44 ug/l DNR 
  Anthracene 0.1 U ug/l DNR 
  Fluoranthene 0.1 U ug/l DNR 
  Pyrene 0.1 U ug/l DNR 
  Benzo(a)anthracene 0.1 U ug/l DNR 
  Chrysene 0.1 U ug/l DNR 
  Benzo(a)pyrene 0.1 U ug/l DNR 
  Indeno(1,2,3-cd)pyrene 0.1 U ug/l DNR 
  Dibenz(a,h)anthracene 0.1 U ug/l DNR 
  Benzo(g,h,i)perylene 0.1 U ug/l DNR 
  Dibenzofuran 0.26 ug/l DNR 
  Total Benzofluoranthenes 0.1 U ug/l DNR 
SW-1 SK58G Benzene 0.25 U ug/l DNR 
  Toluene 0.25 U ug/l DNR 
  Ethylbenzene 0.25 U ug/l DNR 
  m, p-Xylene 0.5 U ug/l DNR 
  o-Xylene 0.25 U ug/l DNR 
  Gasoline Range Organics 0.1 U mg/l DNR 
  Acenaphthene 0.01 U ug/l 0.01 UJ 
  Fluorene 0.01 U ug/l 0.01 UJ 
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Table 1 - Summary of Qualified Data (continued) 
 

Sample ID (continued) Laboratory ID Analyte Lab Result Units Final Result 
SW-1 (continued) SK58G Chrysene 0.025 ug/l 0.025 J 
 SK58GRE Gasoline Range Organics 0.1 U mg/l 0.1 UJ 
SW-2 SK58H Benzene 0.25 U ug/l DNR 
  Toluene 0.25 U ug/l DNR 
  Ethylbenzene 0.25 U ug/l DNR 
  m, p-Xylene 0.5 U ug/l DNR 
  o-Xylene 0.25 U ug/l DNR 
  Gasoline Range Organics 0.1 U mg/l DNR 
  Acenaphthene 0.01 U ug/l 0.01 UJ 
  Fluorene 0.01 U ug/l 0.01 UJ 
  Chrysene 0.01 U ug/l 0.01 UJ 
 SK58HRE Gasoline Range Organics 0.1 U mg/l 0.1 UJ 
MW-6 SK58I Benzene 0.25 U ug/l DNR 
  Toluene 0.25 U ug/l DNR 
  Ethylbenzene 0.25 U ug/l DNR 
  m, p-Xylene 0.5 U ug/l DNR 
  o-Xylene 0.25 U ug/l DNR 
  Gasoline Range Organics 0.1 U mg/l DNR 
  Acenaphthene 0.086 ug/l 0.086 J 
  Fluorene 0.13 ug/l 0.13 J 
  Fluoranthene 2.9 E ug/l DNR 
  Pyrene 1.9 E ug/l DNR 
  Benzo(a)anthracene 1.3 E ug/l DNR 
  Chrysene 0.96 ug/l 0.96 J 
  Benzo(a)pyrene 0.71 ug/l 0.71 J 
  Indeno(1,2,3-cd)pyrene 0.18 ug/l DNR 
  Dibenz(a,h)anthracene 0.1 ug/l DNR 
  Benzo(g,h,i)perylene 0.14 ug/l DNR 
  Total Benzofluoranthenes 1.2 ug/l 1.2 J 
 SK58IRE Gasoline Range Organics 0.1 U mg/l 0.1 UJ 
  Naphthalene 0.05 U ug/l DNR 
  2-Methylnaphthalene 0.05 ug/l DNR 
  1-Methylnaphthalene 0.05 ug/l DNR 
  Acenaphthylene 0.05 U ug/l DNR 
  Acenaphthene 0.089 ug/l DNR 
  Fluorene 0.13 ug/l DNR 
  Phenanthrene 1.4 ug/l DNR 
  Anthracene 0.6 ug/l DNR 
  Fluoranthene 3.2 ug/l 3.2 J 
  Pyrene 2.1 ug/l 2.1 J 
  Benzo(a)anthracene 1.4 ug/l 1.4 J 
  Chrysene 1 ug/l DNR 
  Benzo(a)pyrene 0.83 ug/l DNR 
  Indeno(1,2,3-cd)pyrene 0.29 ug/l 0.29 J 
  Dibenz(a,h)anthracene 0.17 ug/l 0.17 J 
  Benzo(g,h,i)perylene 0.27 ug/l 0.27 J 
  Dibenzofuran 0.054 ug/l DNR 
  Total Benzofluoranthenes 1.2 ug/l DNR 
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Table 1 - Summary of Qualified Data (continued) 
 

Sample ID (continued) Laboratory ID Analyte Lab Result Units Final Result 
MW-DUP2 SK58J Benzene 0.25 U ug/l DNR 

Toluene 0.25 U ug/l DNR 
Ethylbenzene 0.25 U ug/l DNR 
m, p-Xylene 0.5 U ug/l DNR 
o-Xylene 0.25 U ug/l DNR 
Gasoline Range Organics 0.1 U mg/l DNR 
Acenaphthene 0.082 ug/l 0.082 J 
Fluorene 0.12 ug/l 0.12 J 
Phenanthrene 0.95 ug/l 0.95 J 
Anthracene 0.42 ug/l 0.42 J 
Fluoranthene 1.7 E ug/l DNR 
Pyrene 1.1 E ug/l DNR 
Benzo(a)anthracene 0.72 ug/l 0.72 J 
Chrysene 0.58 ug/l 0.58 J 
Benzo(a)pyrene 0.44 ug/l 0.44 J 
Indeno(1,2,3-cd)pyrene 0.11 ug/l DNR 
Dibenz(a,h)anthracene 0.067 ug/l DNR 
Benzo(g,h,i)perylene 0.094 ug/l DNR 
Total Benzofluoranthenes 0.74 ug/l 0.74 J 

SK58JRE Gasoline Range Organics 0.1 U mg/l 0.1 UJ 
 Naphthalene 0.052 ug/l DNR 
 2-Methylnaphthalene 0.054 ug/l DNR 
 1-Methylnaphthalene 0.046 ug/l DNR 
 Acenaphthylene 0.02 U ug/l DNR 
 Acenaphthene 0.075 ug/l DNR 
 Fluorene 0.11 ug/l DNR 
 Phenanthrene 0.88 ug/l DNR 
 Anthracene 0.42 ug/l DNR 
 Fluoranthene 1.6 ug/l 1.6 J 
 Pyrene 1 ug/l 1 J 
 Benzo(a)anthracene 0.65 ug/l DNR 
 Chrysene 0.52 ug/l DNR 
 Benzo(a)pyrene 0.42 ug/l DNR 
 Indeno(1,2,3-cd)pyrene 0.15 ug/l 0.15 J 
 Dibenz(a,h)anthracene 0.086 ug/l 0.086 J 
 Benzo(g,h,i)perylene 0.15 ug/l 0.15 J 
 Dibenzofuran 0.048 ug/l DNR 
 Total Benzofluoranthenes 0.63 ug/l DNR 

MW-5 SK58K Benzene 0.25 U ug/l DNR 
  Toluene 0.25 U ug/l DNR 
  Ethylbenzene 0.25 U ug/l DNR 
  m, p-Xylene 0.5 U ug/l DNR 
  o-Xylene 0.25 U ug/l DNR 
  Gasoline Range Organics 0.26 mg/l DNR 
  Diesel Range Organics 0.6 mg/l 0.6 J 
  Lube Oil 1.8 mg/l 1.8 J 
  2-Methylnaphthalene 1.3 E ug/l DNR 
  1-Methylnaphthalene 1.7 E ug/l DNR 
  Fluorene 0.3 ug/l 0.3 J 
  Chrysene 0.01 U ug/l 0.01 UJ 
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Table 1 - Summary of Qualified Data (continued) 
 

Sample ID (continued) Laboratory ID Analyte Lab Result Units Final Result 
MW-5 (continued) SK58KRE Gasoline Range Organics 0.24 mg/l 0.24 J 

Naphthalene 0.23 ug/l DNR 
Acenaphthylene 0.02 U ug/l DNR 
Acenaphthene 0.064 U ug/l 0.064 J 
Fluorene 0.3 ug/l DNR 
Phenanthrene 0.17 ug/l DNR 
Anthracene 0.02 U ug/l DNR 
Fluoranthene 0.02 U ug/l DNR 
Pyrene 0.02 U ug/l DNR 
Benzo(a)anthracene 0.02 U ug/l DNR 
Chrysene 0.02 U ug/l DNR 
Benzo(a)pyrene 0.02 U ug/l DNR 
Indeno(1,2,3-cd)pyrene 0.02 U ug/l DNR 
Dibenz(a,h)anthracene 0.02 U ug/l DNR 
Benzo(g,h,i)perylene 0.02 U ug/l DNR 
Dibenzofuran 0.078 ug/l DNR 
Total Benzofluoranthenes 0.02 U ug/l DNR 

MW-7 SK58L Benzene 0.25 U ug/l DNR 
  Toluene 0.25 U ug/l DNR 
  Ethylbenzene 0.25 U ug/l DNR 
  m, p-Xylene 0.5 U ug/l DNR 
  o-Xylene 0.25 U ug/l DNR 
  Gasoline Range Organics 0.94 mg/l DNR 
  Naphthalene 7.6 E ug/l DNR 
  2-Methylnaphthalene 15 E ug/l DNR 
  1-Methylnaphthalene 14 E ug/l DNR 
  Acenaphthylene 0.15 Y ug/l 0.15 UJ 
  Acenaphthene 0.39 ug/l 0.39 J 
  Fluorene 1.6 E ug/l DNR 
  Phenanthrene 1.4 E ug/l DNR 
  Chrysene 0.077 ug/l 0.077 J 
  Dibenzofuran 0.49 ug/l DNR 
 SK58LRE Gasoline Range Organics 0.74 mg/l 0.74 J 
  Acenaphthylene 0.4 U ug/l DNR 
  Acenaphthene 0.42 ug/l DNR 
  Fluorene 1.9 ug/l 1.9 J 
  Anthracene 0.4 U ug/l DNR 
  Fluoranthene 0.4 U ug/l DNR 
  Pyrene 0.4 U ug/l DNR 
  Benzo(a)anthracene 0.4 U ug/l DNR 
  Chrysene 0.4 U ug/l DNR 
  Benzo(a)pyrene 0.4 U ug/l DNR 
  Indeno(1,2,3-cd)pyrene 0.4 U ug/l DNR 
  Dibenz(a,h)anthracene 0.4 U ug/l DNR 
  Benzo(g,h,i)perylene 0.4 U ug/l DNR 
  Total Benzofluoranthenes 0.4 U ug/l DNR 
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aU 
Analytical Chemists and Consultants

March 16.20Ll

Karen Mixon
URS Corporation
Century Square
1501 Fourth Avenue Suite 1400
Seattle, WA 98101

RE: Kinder Morgan Laurel Station, 33762344
ARI Job: SK58

Dear Karen

Please find enclosed a copy of the Chain-of-Custody (COC) record, sample receipt
documentation, and the final data package for the project referenced above.

Sample receipt information and analytical details are addressed in the Case Narrative.

An electronic copy of this data package will be kept on file at AR[. If you have any
questions or require additional information, please contact me at your convenience.

Sincerely,
ANALYTICAL RESOURCES. INC.

Client Services Manaser
(206) 6es-62rr
kellyb@arilabs.com
www.arilabs.com

Paee l of lL?\

4611 South 134th Place, Suite'100. TukwilaWAgSl68 o 206-695-6200 o 206-695-6201 fax
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ftE Analytical Resources, Incorporated

a, Analytical Chemists and Consultants Gooler Receipt Form

ARrcrienr Lt(3 Project

COCNo(s): ,,, f"9
AssignedARlJob ro, W

Delivered by: Fed-Ex UPS

Tracking No:

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly filled out (ink, signed, etc.) .............

Temperature of Cooler(s) ('C) (recommended 2.0-6.0'C for chemistry)... .....

lf cooler temperature is out of compliance fill out form 00070F

Complete custodyforms and atbch all shipping documenb

NO

NO

NO

I,z
Temp Gun lD#:

coolerAccepteo nv, Jl/\ o"r" ! lilS I tt ri^", I4 f

Log-ln Phase:

Was a temperature blank included in the cooler? .............,.r\......,fi,......
whatkind of packing materiatwas used? ... Btdqte @ Getpacks Baggies

Was sufiicienl ice used (if appropriate)?

Foam Block Paper

NA

YEs @
Other:F;%" ..6

@Xo
BNo'wffi
YES NO

@, No

@,No
T3t /

Split by:_

Were all boftles sealed in individual plastic bags?

Did all boftles anive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received? ................

Did all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)...

Were all VOC vials free of air bubbles?

Was sufiicient amount of sample sent in each bottle? ... ... ... .

@
NA

* Notify Project Manager of discrepancies or concerns n

Sample lD on Bottle Sample !D on COC tiamDle lu on ttotfle Sample lD on COC

Aclclitional Notes, Discrepancies, & Resolufions.'--Ui ;;iid;--4 -;;;;:*-;;;-jirut 
{oy rlttJ-6, br, z0 (untatttrrt vsteiue,/

By: Date:

>4mm

ilca
Small ) "sm"

Peabubbles ) "pb"
Large ) "lg"
Headspace ) "hs"

0016F
3t2t10

Revision 014

EK=8: SEIBB=

Cooler Receipt Form



ANALYTICAL
RESOURCES
INCORPORATED

Sample Receipt:

Analytical Resources, Inc. (ARD received eleven water samples and a trip blank on February 25,2011 logged
under ARI Sample Delivery Group (SDG) SK58. The samples were analyzed for SIM PAHs, NWTPH-Gx
plus BTEX and NWTPH-Dx, as requested. For details regarding sample receipt, please refer to the Cooler
Receipt Form.

SIM PAH bv SW8270D:

The samples were extracted on 2/25/11 and analyzed on 3/01/11 and 3l02ll1 - within the method
recommended holding times.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): The 3lllll and 3/2111 CCALs are out of control low for Chrysene. All
associated samples that contain analyte have been flagged with a "Q" qualifier.

Internal Standard(s): All internal standards were in control.

Surrogates: The surrogate percent recovery of dlO-2-Methylnaphthalene fell outside the control limits high
for sample MW-2. The d10-MNP surrogate recovery for the initial analysis of sample MW-l was not
recoverable due to matrix interference and poor chromatography of the sample. All other surrogate percent
recoveries were within control limits.

Method Blank: The method blank was free of contamination.

Samples: There were no inegularities with the samples.

LCS/LCSD: All LCS/LCSD percent recoveries were in control.

MS/LISD/RPD(s): The matrix spike and or matrix spike duplicate are out of control low for several analytes
associated with sample MW-6. No further corrective action was taken.

Diesel Ranse Organics bv NWTPH-D Extended:

The samples were extracted on 02l25lll and analyzed on 02128111 and 3lInl - within the method
recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Surrogates: The surrogate o-terphenyl is out of control low for sample MW-5.

Method Blank: The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD: Recoveries were in control.

5K5E : #EFG-'* R
ert qle hr



ANALYTICAL
RESOURCES
INCORPORATED

Gasoline Ranee Organics bv NWIPH-Gx plus BTEX bv E02lB Mod:

The samples were analyzndon 03/01/11 and03lWIl - within the method recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): h rhe 3llll1 3rd BTEX CCAL the surogate bromobenzene was out of control
low. Samples SK58 G-L were re-analyzed on 3l2tll and the 3d gas CCAL is out of control low and in the
2nd gas CCAL the surrogate bromobenzene is out of control high. Both sets of data have been reported for
your review.

Surrogates: Sample recoveries were in control.

Method Blanks: The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSDIThe 3lAIl LCS and LCSD are out of control high for benzene.

MSA,ISD/RPD(s): The matrix spike was out of control high for Benzene in the re-analysis of the matrix
spike associated with sample MW-6. No funher corrective action was taken.

=3<5*: **@ffi.* p.



Sample ID Cross Reference Report

ARI Job No: SK58
Client: URS

Project Event : 331 62344
Project Name: Kinder Morgan Laurel Station

ARI
IJIMS fD Matrix Saqrle Dat€./Tim€

ffi*o
INCORPOR'{TED

saqrle rD
ARI

LaIc fD V'TSR

1. TRIP BLANK
2. SW-3
3. SW-4
4- MW-1
5. Wit-2
6. r4vf-4
I . sjw-l_
8. SW-2
9. MV\7-5

10. r4vf-DUP2
1l- . MVII-5
L2. MN-7
i_3. MW-6

SK58A 1-1-4038 Water
SK588 1-1--4039 Water
SK58C 1-l--4040 Water
SK58D l1-404I Water
SK58E L1--4042 Water
SK58F LL-4043 Water
SK58G LL-4044 Water
SK58H LI-4045 Water
SK58I Lt-4046 Water
SK58J Ll-4047 Water
SK58K l-l--4048 Water
SK58L 1"L-4049 Water
SK58I 11-71-85 Water

Printed 04 / A6 / 1-1,

02/23/Lt
02/23/1L 72:70
02/23/LL L4:L0
02/23/LL L4:20
02/23/11, 1,5225
02/23/1I 12:40
02/24/IL 09:25
02/24/LL 08:50
02/24/LL 1l-:1-0
02 / 24/ 11
02 /24/11 13 : 10
02/24/Lt 1-3:35
02/24/1"r

02/25/1L 09:45
02 /25 /LL 09 : 45
02/25/II 09:45
02/25/1"L 09:45
02/25/1,L 09:45
02/25/IL 09:45
02/25/L1, 09:45
02/25/LL 09:45
02/25/LL 09:45
02/25/7L 09:45
02/25/]-1- 09:45
02/25/1L 09:45
02/25/1,L 09:45

R€r<5$. c oeq



firstf;srb@
INCORPORATED

Matrix: Water

(OTER) o-Terphenyl

sw-3
sw-4
MW-1
MW-2
MW-4
SW-1
5W- Z

MB-0225]-],
LrLJ-UZZJLL
LCSD-022511
MW-6
MW-6 MS
MW-6 MSD
MW-DUP2
MW-5
MW-7

CLEAI{ED TPHD SI'RROGATE RECOVERY SUMMARY

n. D6^^r+ NT^. CK58-URS
Project: Kinder Morgan Laurel- Station

331 62344

Client ID OTER TOT OUI

85.13 0
84.88 0
94.62 0
'7'7 .92 0
86.22 0
73.0? 0
90.08 0
78.92 0
88.4% 0
90.3? 0
82.52 0
8l-.53 0
84.8? 0
18 .92 0
32.72* 1'78.42 0

LCS/MB LII'{ITS

( s3-123 )

QC LrI'rrTs

(49-118)

Prep Method: SW3510C
Log Number Range: 11-4039 to LL-4049

padd I rnr \K hx

FORM-II TPHD
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ORGA}IICS ANAIYSIS DATA SHEET
TOTAI. DIESEL R,A}TGE HYDROCARBONS
NWTPHD by GClFID-SiLica and Acid Cleaned
Page I of 2
Matrix: Water

Data Rerease Authorized' U il
Reported: 04/13/Ll,

Report No:
Drni anl- .

ANALYncAt (h
RESOURCES \7
INCORPORATED

SI(5 8 -URS
Kinder Morgan Laurel Station
337 62344

ARI ID SampJ.e ID
Extraction

Date
Analysis EE'\r

Date DL Range RL Result

SK58B
11-4039

SK58C
11-4040

SK58D
L1"-4047

SK58E
Lr-4042

SK58F
11-4043

SK58G
]-L-4044

SK58H
11-4045

MB-02251"I
LL-4046

SK58I
1"I- 40 4 6

SK58J
L1"-404'7

SK58K
11-4048

HC ID: ---

SW-4
HC ID: ---

MW-1
HC ID: DIESEL/MOTOR

wl-2
HC ID: DIESEL/MOTOR

MW-4
HC ID: DIESEL

sw-1
HC ID: ---

sw-2
HC ID: ---

Method Bl-ank
HC ID: ---

MW-6
HC ID: MOTOR OIL

MW-DUP2
HC ID: ---

MW-5
HC ID: DIESEL/MOTOR

02/25/17

02/25/lr

02/2s/1r
OIL

02/25/Lr
OIL

02/25/1r

02/25/LL

02/25 /t1,

02/25/1.L

02/25/11.

02/25/LI

02/25/LL
OIL

02/28/17
FID9

02/28 /17

03/0L/Lr
FID9

02/28/rr
E IU'

02/28 /rL
FID9

02/28/1,1.
I IUJ

02/28/IL
FID9

02/28/LL
FID9

03/0r/r7
FI D9

03/0L/1,1.
FI D9

03/01,/1,1,
I rut

Diesel-
Motor Oil-
o-Terphenyl

Diesel-
Motor Oi.l-
n-Tarnlronrrl

Diesel
Motor Oil
n-Tornhanrr'l

DieseI
Motor OiI
n-tTarnl'ronrr'l

Diese]-
Motor Oil
o-Terphenyl

Diesel-
Motor Oil-
o-Terphenyl

Di-esel-
Motor Oil
n-Tarnl-ranrrl

DieseI
Motor Oil
o-Terphenyl

Diesel
Motor OiI
n-'l'ornhanrr'l

DieseL
Motor Oil-
n-tTarnhanrrl

DieseI
Motor Oil
n-Tarnhanrrl

0.10 < 0.10
0.20 < 0.20

85.18

0.10 < 0. 10
0.20 < 0.20

84.88

0.50 6. 5
1.0 5. 9

94 .62

0. 10 0.55
o.20 0.58

17.92

0.10 0.14
0.20 < 0.20

86.22

0.10 < 0.10
0.20 < 0.20

73.02

0.L0 < 0.10
0.20 < 0.20

90.08

0.10 < 0.l_0
0.20 < 0.20

78.92

0.10 < 0.10
o.20 0.29

82.52

0.10 < 0.10
0.20 < 0.20

78.92

0.10 0.60
o.20 1.8

32.'72

1.00
1n

1.00
1.0

1.00
5.0

1.00
1.0

1.00
1n

1.00
1.0

1.00
1n

1.00
1.0

U

U

U

U

U

U

1.00

U
tI

U
U

1.00
1.0

1.00
1.0

U

U

FORM I

S f stl o ocss?



ANALYTICALI/^_
REsouiA;s\7

ORGAIIICS AI.IAIYSIS DATA SHEET TNCORpORATED
TOTAL DIESEL RANGE HYDROCARBONS
NWTPHD by GClFID-Sil-ica and Acid Cfeaned QC Report No: SK58-URS
Page 2 of 2 Project: Kinder Morgan Laurel Station
Matrix: Water 33762344

rrla
Data ReLease Authorized: V l _)Reported: 04 / 1,3 / 1,1,

Extraction Analysis EE'\r
ARI ID Sample ID Date Date DL Range RL Resu1t

sK58L MW-7 02/25/II 03/01,/11, 1.00 Diesel 0.10 1.3
11-4049 HC rD: DTESEL/MOTOR OIL FID9 1.0 Motor Oi]- 0.20 1.5

o-Terphenyl 78.42

Pannrl-aA in mn/1. /nnm\evs +r. rirY / ! \t/}/rrv

EFV-Effective Fina] Vo]ume in mL.
DL-Dilution of extract prior to analysis.
RT,-Renorl- i na Iimit .

f)iacal nrrant-jl4fion on total peaks in the range from c12 to c24.
Mnrnr 6i 1 ^"antitation on total peaks in the range from C24 to C38.
HC ID: DRO/RRO indi-cate resul-ts of organics or additional- hydrocarbons in
ranges are not identifiable.

FORM I

sK58" o0o5u F-



ANALYTICALI-'i/A:

oReAlrrcs Ar{Ar,ysrs DA'A sn'Er firiT""ff^Trff
NWTPI{D by GClFID-SiIica and Acid Cleaned Sample fD: }1VI-5
Page 1of1 MS/MSD

Lab Sample ID: SK58I QC Report No: SK58-URS
LIMS ID: 11-4046 Project: Kinder Morgan Laurel- Station
Matri-x: Water r,^ 33762344
Data Release Authorized:V I ( Date SampJ-ed: 02/24/LI
Reported: 04/I3/I1, J Date Received: 02/25/LL

Date Extracted MS/MSD: 02/25/L1 Sample Amount MS: 500 mL
MSD: 500 mL

Date Anal-yzed MS:. 03/0L/I1 00:40 Final Extract Vol-ume MS: 1.0 mL
MSD: 03/0I/[ 01:01 MSD: 1.0 mL

Instrument/Analyst MS: FID/MS Dilution Factor MS: 1.00
MSD: FID/MS MSD: L.00

Spike MS Spike MSD
Rang€ Sample Mtl Added-MS R€covery MSD Added-MSD Recovery RPD

Dies eI

o-Terphenyl

Resul-ts reported in mgll,
RPD cal-culated usi-ng sample concentrations per SW846.

< 0. 10 2.21 3.00 73.72 2.27 3.00 75.72 2.72

TPHD Surrogate Recovery

MS MSD
81.5% 84.8?

FORM ITT

<K 5 7' ooogg k



irs5fisrb@
INCORPORATEDORGA}TICS A}.IALYSIS DATA SHEET

NWTPHD by GClFID-Silica and Acid Cleaned
Page 1 of 1

T,akr Semnla TD. LCS-0225LI
LIMS IDt lL-4046
Matrix: Water \ ))
Data Re]ease Authorized: V ,J
Reported: 04 / 13 / II

Sample fD: LCS-022511
LCS/LCSD

QC Report No: SK58-URS
Project: Kinder Morgan Laure] Station

337 62344
Date Sampled: 02/24 /1,I

Date Received: 02/25/1,I

Date Extracted LCS/LCSDz 02/25/Ll- Sample Amount LCS: 500 mL
LCSD: 500 mL

Date Anal-yzed LCS : 02/28 /1,I 20 z2l Fina1 Extract Volume LCS: 1. 0 mL
LCSD: 02/28/lI 20243 LCSD: 1.0 mL

Instrument/Analyst LCS: FID/MS Dil-ution Factor LCS: 1.00
LCSD: FID/MS LCSD: 1.00

Spike LCS Spike LCSD
Range LCS Added-LCS Recovery LCSD Added-LCSD Recovery

Dies eI 2.38 3.00 79.3t 2.43 3.00

TPHD Surrogate Recovery

LCS LCSD
88.4? 90.3?

per SW846.

81.0* 2.12

o-Terphenyl

Results reported in mglI,
RPD calculated using sample concentrations

FORM III

S K 5f t6ooffi e



i:siff:rb@
INCORPORI\TED

TOTAT DIESEL R,A}TGE HYDROCARBONS-EXTR,ACTION REPORT

Matrix: Water
Date Received:

ARI ID

02/25/1r

ARI Job: SK58
Project: Kinder Morgan Laure} Station

337 62344

Cl-ient ID
Samp
Amt

Final-
Vol-

Pran

Date

11-4039-SK58B
11-4040-SK58C
tI-404 1-SK58D
11-4042-Si(58E
11-4043-SK58F
It- 40 4 4 -SK5 8G
r1"- 40 4 5-SK5 8H
11-404 6-0225ILMBI
rr- 404 6-02 2 5 1 lLCS 1

rr- 404 6-022 5 1 1LCSD1
1-L-404 6-SK58 r
II- 404 6-SK58 IMS
rl- 404 6-sK58 rMSD
11-4047-SK58J
11-4048-SK58K
11-4049-SK58L

sw-3
sw-4
MW-1
lvM-2
MW-4
sw-1
5W-Z
Method Bl-ank
Lab Control-
Lab ControJ- Dup
MW-6
MW-6
MW_6
MW-DUP2
MVq-5
MW-7

f,UU ML
5UU ML
500 mL
500 mL
500 mL
500 mL
500 mL
500 mL
500 mL
500 mL
500 mL
5UU ML
500 rn],
500 mL
500 nL
500 nL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
r_.00
1.00
r_.00

mL
mL
mL
mL
mL
mL
mL
mL
mL
mL
mL
mL
mL
mL
mL
mL

02/25/1,1.
02/25/11.
02/25/11.
02/25/1.1.
02/25/]-1.
02/25/11.
02/25/r1
02/25/1,1.
02/25/Ll.
02 / 2s /tt
02/25/rr
02/25/I7
02 / 25 /rt
02/2s/rr
02/2s/11.
02/2s/77

Diesel Extraction Report

s/<58 j o cro60R



TRIP BLANK
MB-030111-
LCS-030111
LCSD-030 1 1 1

5W- 5
sw-4
MW-1
wN-2
MW-4
MB-030211
LLJ-UJUZI-I-
LCSD-030211
sw-1
SW-1 RE
5W-Z
SW-2 RE
MW-6
MW-6 MS
MW-6 MSD
MW-DUP2
MW-DUP2 RE
MW*5
MW-5 RE
MW-7
MW-7 RE
MW-6 RE
MW-6 RE MS
MW-6 RE MSD

(TFT) : Trif]uorotoluene
(BBz) : Bromobenzene

Log Number Range: !I-4038 to

fiIs:f*:rb@
INGORPORATED

RECOVERY SUMI'IARY

QC Report No: SK58-URS
Project: Kinder Morgan Laurel Station

Event: 33162344

TFT BBZ TOT OUT

n

0
0
0
0

0
0

0

n
n

0
0

0

TPHG WATER SURROGATE

ARI Job: SK58
Matrix: Water

C].ient ID
90.3t 83.8?
88. 68 8s.38
92.42 88.48
92.22 89.22
90.42 84.08
89.98 84.98
90. 68 8s. 6?
87.5? 81.8%
88.0? 83.5C
92.52 97.02
103? 106?

97.52 1013
89.22 84.92
95. 98 94.52
8'7 .'72 82 .42
98.5s 91 .82
84.1? 80.73
90. 6? 84.12
93.78 89.0?
87.58 83.68
9r.22 93.08
86.18 81.8?
92.s2 92.32
85.4? 81.38
96.1? 91.62
9'7 .22 96.42
9'7.92 96.58
98. s? 98.48

LCS/MB LIMITS QC LIMITS
(80-120) (80-120)
(80-120) (80-120)

11- 718 5

FORM II TPHG

Page 1 for SK58

5rcff '' c)c) q g K



arsffisrb@
INCORPORATED

ARI Job: SK58
Matrix: Water

BETX WATER SURROGATE RECOVERY SUMI''ARY

QC Report No: SK58-URS
Project: Kinder Morgan

Event:33762344

TOT OUT

LaureI Station

CLient ID
TRIP BLANK
MB-030111
LCS-030111
LCSD-030111
SW-3
sw-4
MW-1
MW-2
MW-4
MB-030211
!\-J-UJUZI-I.
LCSD-030211
sw-1
SW-l RE
JW-Z
SW-2 RE
MW-6
MW-6 MS
MW-6 MSD
MW-DUP2
MW-DUP2 RE
MW-5
MW.5 RE
MW-7
MW-7 RE
MW-6 RE
MW-6 RE MS
MW-6 RE MSD

(TFT) : Trifluorotoluene
(BBZ) : Bromobenzene

Log Number Range: 11-4038 to

LCS/MB LIMITS QC LIMITS
('79-120) (80-120)
('7e-120) (80-120)

11-7185

92 .82 86 . 4e"

89.68 86.62
92.r2 87.62
91 . 9? 87 .42
91. 9s 86.3?
91.88 86. L8
93.0? 8'7.92
87.5? 84.13
89.1? 85.2%
105? 1108
114? II2Z
1068 1108

90. 6% 86.08
1103 1078

89.5? 83.6r
IIJ6 .TIII

85.22 80.38
90.22 83. 6?
93.58 87.18
89.22 84.5%
101? 103%

86.8? 83.38
1048 r02Z

86.48 83.0?
104? 1109
1158 rtzv
LLAZ 108?
1098 1078

n

0
n

0
0
0
0
0

n

0
0
0
0
0
0

n

0
0
0
n

0
0
0
0

FORM II BEIX

p^d6 I ?n f \K 5x
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ORGANICS A}.IAIYSTS DATA SHEET
BETX by Method SW8021Bt'1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: MB-030111
LIMS ID: 11-4039
Matrix: Water r , ---)
Data Rel-ease Authorizedt \// (
Reportedz 04/1,3/L1 - z

Date Analyzed: 03/01,/1,1, 07:37
Instrument/Analyst : PID2 /MH

CAS Nunber Arralyte

firstffsrb@
INCORPORATED

Samp1e ID: MB-030111
MEIHOD BI,ANK

QC Report No: SK58-URS
Project: Kinder Morgan Laurel Station

Event: 337 62344
Date Sampled: NA

Date Received: NA

Purge Vol-ume: 5.0 mL
Dil-ution Factor: 1.00

RL Result

1I-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
1 7qAnl -2?-1 m n-Yrrl ana
95-4'7 -6 o-Xvlene

0.25 < 0.25 U
0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasofine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recovery

Trifluoroto.l-uene 89.68
Bromobenzene 86. 6?

Gasoline Surrogate Recovery

Trifluorotol-uene 88.6?
Bromobenzene 85.3?

BETX values reported in pgll, (ppb)
Gasol-ine values report.ed in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e gasoline pattern.

Quanti-tation on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I S K5(l oorc:6 R



ORGA}UCS AI{AI.YSIS DATA SHEET
BETX by l4ethod SDI8021Bt'1od
TPHG by Method liIW:IPHc
Page 1 of 1

Lab Sample ID: MB-030211
LIMS ID: 1L-4044
Matrix: Water
Data Rel-ease Authorir.ar \/K
Reported z 04/I3/lL v' '

Date Anal-yzed: 03/02/lI 14:56
Instrument/Analyst : PID2 /MH

CAS Nunber Analyte

irsbffsrb@
INCORPORATED

Sample ID: MB-030211
METHOD BI,ANK

QC Report No: SK58-URS
Project: Kinder Morgan Laurel- Station

Event: 337 62344
Date Sampled: NA

Date Received: NA

Purge Volume: 5.0 mL
Dil-ution Factor: 1.00

RL Result
'7 I- 43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
I'7 960I-23-I m, p-Xylene
95-4'7 -6 o-Xylene

o.25 < 0.25 U

0.25 < 0.25 U
0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recovery

Trif l-uorotol-uene 105?
Bromobenzene 110?

GasoLine Surogate Recovery

Trifl-uorotol-uene 92.52
Bromobenzene 97.0t

BETX values reported in pgll, (ppb)
Gasol-ine values reported in mglT, (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Tol-uene to Naphthalene.

E'ORM I SKSt' c)o (tr6 F-



ORGA}iIICS AI{AJ,YSIS DATA SHEET
BETX by Method SW8021EN1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: SK58A
LIMS ID:11-4038
Matrix: Water
Data Rel-ease Authorized, V l)
Reportedl.04/13/I1,

Date Anal-yzed': 03 /01,/1,1, 08 : 23
Instrument/Analyst : PID2 /MH

CAS Number Analyte

firsiffsr!@
sample rD: TRrp BT,ANK 

lNcoRPoRArED

SAI'{PLE

QC Report No: SK58-URS
Project: Kinder Morgan Laurel- Station

Event: 337 62344
Date Sampled: 02/23/3,1-

Date Received: 02/25/11,

Purge Vol-ume: 5.0 mL
Dil-ution Factor: 1.00

RL Result
'7 I-43-2 Benzene
108-88-3 Toluene
100-4l--4 Ethylbenzene
L'7 960L-23-L m, p-Xyl-ene
95-47-6 o-Xvlene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recovery

Trif luorotol-uene 92.82
Bromobenzene 86.42

GasoJ.ine Surrogate Recovery

Trifl-uorotoluene 90.38
Bromobenzene 83.8?

BETX values reported in pgll, (ppb)
Gasoline val-ues reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e gasoJ-ine pattern.

Quantitation on total peaks in the gasoJ-ine range from Toluene to Naphthalene.

FORM I 55q.t*: ffi#*T=F R



ORGA}IICS AI{ALYSIS DATA SHEET
BEIX by Method SW8021Et"1od
TPHG by Method IiIW:IPHG
Page 1 of 1

Lab Sample ID: SK58B
LIMS ID:11-4039
Matrix: Water
Data Retease Authorizedr Un
Reported z 04/I3/LL v

Date Anal-yzed: 03/0L/II 08:51
Instrument/Analyst : PID2 /MH

CAS Nunber Anal.yte

tisrils*@
INCORPORATED

Sauple ID: SW-3
SAI{PLE

Ar'\ Panar+ l\Tn. QK58-URS
Project: Kinder Morgan Laurel- Station

Event: 337 62344
Date Sampled: 02/23/1.1,

Date Received: 02/25/1.I

Purge Vol-ume: 5. O mL
Dilution Factor: 1.00

RL Result

7L-43-2 Benzene
108-88-3 To]uene
100-4 1-4 Ethylbenzene
11960I-23-L m,p-Xylene
95-47 -6 o-Xvl-ene

0.25 < 0.25 U
0.25 < 0.25 U

0.25 < 0.25 U
0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recovery

Trifl-uorotof uene 91,.92
Bromobenzene 86.3?

Gasoline Surrogate Recovery

Tri fluorotoluene
Bromobenzene

90.48
84.08

BETX val-ues reported in pgll, (ppb)
Gasol-ine val-ues reported in mgll, (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiab}e gasoline pattern.

Quantitatj-on on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I
=*<;=* 

. ****# F



ORGATiIICS A}IALYSIS DATA SHEET
BETX by Method SW8021BDtod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: SK58C
LIMS ID: l-1-4040
Matrix: Water ,1 2
Data Release Authorizedt V | \
Reported:. 04/73/II

Date Anal-yzed: 03/0L/1,L 09:19
Instrument/Analyst : PID2 /MH

CAS Nunber Analyte

firstf;srb@
INCORPORATED

Sa.mple ID: STI-4
SAI'IPLE

Ar',r Dannr'- hTa. eK58-uRS
Project: Kinder Morgan Laurel- Station

Event:33762344
Date SampJ-ed: 02/23/IL

Date Received: 02/25/7L

Purge Vol-ume: 5.0 mL
Dilution Factor: 1.00

RL Result

1I-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
L19601"-23-L m,p-Xylene
95-47-6 o-Xvlene

0.25 < 0.25 U
0.25 < 0.25 U
0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recovery

Trifl-uorotol-uene 91.88
Bromobenzene 86.18

Gasoline Surrogate Recovery

Tri fluorot oluene
Bromobenzene

89.9?
84.9?

BETX va}ues reported in pglL (ppb)
Gasol-ine values reported in mgll, (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoli-ne range from Toluene to Naphthalene.

FORM I Sgi=* : *#*#s" R



ORGA}TICS ANAI.YSIS DATA SITEET
BETX by !4ethod SW8021Bt"tod
TPHG by Method NWTPHG
Page l- of 1

Lab Sample ID: SK58D
LIMS ID: LL-404!

X3::'i;,-:3!3'o,.nori zed, V D
Reported: 04 / 13 / LL

Date Analyzed: 03 / 0I / II 09:. 4'7

Instrument/Analyst z PID2 /MH

CAS Nunber Analyte

irsbf,srb@
sample rD: MW-1 

INGoRPoRATED

SAI{PLE

QC Report No: SK58-URS
Project: Kinder Morgan Laurel Statlon

Event: 337 62344
Date Sampled: 02/23/11,

Date Received: 02/25/11,

Purge Vol-ume: 5.0 mL
Dil-ution Factor: 1.00

RL Resu]-t

'7 L- 43-2 Benzene
108*88-3 Tol-uene
100-41-4 Ethylbenzene
L'7 960L-23-L m, p-XyIene
95-47 -6 o-Xvl-ene

0.25 < 0.25 U

0.25 < 0.25 U

0 .25 2.O
0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasoline Range Hydrocarbons 0.10 0.98 GRO

BEIX Surrogate Recovery

Trif l-uorotoluene 93. 03
Bromobenzene 8'7 .92

Gasoline Sumogate Recovery

Trifluorotol-uene 90.6?
Bromobenzene 85.68

BETX val-ues reported in pgll, (ppb)
Gasol-ine val-ues reported in mgll, (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quqntitation on tota1 peaks in the gasoline range from Toluene to Naphthalene.

FORM I _*_ ,.\
Efl 

-F4 
qsE4gs=% s R



iis8fi8rb@
INCORPORATEDORGAIIICS AT.IALYSIS DATA SHEET

BETX by Method SW8021Et'tod
IPHG by Method LiIW:IPHG
Page 1 of 1

Lab Sample ID: SK58E
LIMS IDI IT-4042
Matrix: Water -1Data Rel-ease Authorizedr t/f\
Reportedz 04/13/1-1- v'"

Date Ana1yzed: 03/0L/1,I 10:15
Instrument/Analyst z PID2 /MH

CAS Nunber Analyte

Sample ID: t'19l-2
SAI{PLE

A/- Pannrf NIn. cK58-URS
Project: Kinder Morgan Laurel- Station

Event:33762344
Date Sampled: 02/23/IL

Date Received: 02/25/II

Purge Vol-ume: 5.0 mL
Dilution Factor: 1.00

RL Result

I )--q5-Z
108-88-3
100-4 1-4
L IYOUI-ZJ-I
95- 47 -6

Benzene
Tol-uene
Ethylbenzene
m, p-XyIene
o-XyIene

Gasoline Range Hydrocarbons

BETX Surrogate Recoverl'

v.23
0.2s
0.50
0 .2s

0.10

< 0.25 U
< 0.25 U
< 0.25 U
< 0.50 u
< 0.25 U

0. 51
GAS ID

GRO

Trif l-uorotof uene
Bromobenzene

87.58
84.14

Gasoline Surrogate Recovery

Tri- f luorotol-uene
Bromobenzene

87.5?
81.88

BETX values reported in pglL (ppb)
Gasoline val-ues reported in mgll, (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable qasol-ine

Quantitation on total- peaks in the gasoline range from Tol-uene to

haff6rh

Naphthalene.

FORM I ti{=}*:#s##=R



ORGAI{ICS AIiIAIYSIS DATA SHEET
BETX by Method SV{8021ENtod
TPHG by l4ethod NWTPHG
Page 1 of 1

Lab Sample ID: SK58F
LIMS ID:11-4043
Matrix: Water
Data Release Authorized:
Reported: 04 / 1,3 / II vtl

fits:fisrb@
sample rD: t'tlr-A 

INGoRPoRATED

SAl.{PLE

QC Report No: SK58-URS
Project: Kinder Morgan Laurel Station

Event:33762344
Date Sampled: 02/23/II

Date Received: 02/25/II

Purge Vol-ume: 5. 0 mL
DiLution Factor: 1.00

RL Result

Date Anal-yzed: 03/01/II 10:43
Instrument/Analyst : PID2 /MH

CAS Nunber Analyte

7L-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
1,'7 960L-23-L m, p-XyIene
95-4'7 -6 o-Xvl-ene

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

0.25 1.5

GAS ID
Gasoline Range Hydrocarbons 0.10 0.63 GRO

BETX Surrogate Recovery

Trif luorotol-uene 8 9. 1?
Bromobenzene 85.22

Gasoline Surrogate Recovery

Trifl-uorotofuene 88.03
Bromobenzene 83.5?

BETX val-ues reported in pglI, (ppb)
Gasoline values reported in mgll, (ppm)

GAS: Indicates the presence of gasoJ-ine or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I
=Fq*#;'##ffi#+R



ORGAI.IICS AIIAI,YSIS DATA SHEET
BEIX by Method SW8021BNtod
TPHG by Method NWTPHG
Haqe r or -L

Lab Sample ID: SK58G
LIMS IDz 1L-4044
Matrix: Water 

-Data Release Authorizedr \/l)Reported: 04 /1.3/11 -

Date Analyzed: 03/0L/LL L2:36
Instrument /Anal-yst : PlD2 /MH

CAS Nunber Analyte

fir3:ffs*@
samp].e rD: sw-1 

lNcoRPoRArED

SAI'{PLE

QC Report No: SK58-URS
Project: Kinder Morgan Laurel_ Station

Event: 337 62344
Date Sampled: 02/24/II

Date Received: 02/25/II

Purge Vol-ume: 5.0 mL
Dil-ution Factor: 1.00

RL Resu1t

7I-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
I'7 960I-23-I m, p-Xylene
95-41-6 o-Xvlene

0.25 < 0.25 U
0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ]D
Gasoline Range Hydrocarbons 0.10 < 0.10 U

BETX Surrogate Recovery

TrifLuoroto]uene 90.6?
Bromobenzene 86.0?

Gasoline Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

89.22
84.98

BETX val-ues reported in pgll, (ppb)
Gasol-ine val-ues reported in mgll (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.

Quantitation on total- peaks in the gasoline range from Toluene to Naphthalene.

FORM I
=Et*es 

r *-6*te** A



ORGAI{ICS A}IALYSIS DATA SHEET
BETX by Method SW8021Bt"1od
TPHG by I'lethod NWTPHG
Page 1 of 1

Lab Sample ID: SK58c
LIMS ID: LL-4044
Matrix: Water
Data Release Authorizedr \ Jl|
Reported: 04/I3/II Vl )

Date Anal-yzed: 03 / 02 / Il 15 : 23
Instrument/Analyst : PID2 /MH

CAS Nunber Analyte

tistffs*@
INCORPORATED

SampJ-e ID: SW-1
REA}TAI,YSTS

QC Report No: SK58-URS
Project: Kinder Morgan Laurel- Station

Event:33762344
Date Sampled: 02 / 24 / 1,1

Date Received: 02/25/1I

Purge Volume: 5.0 mL
Dilution Factor: 1.00

RL Result
'7L-43-2 Benzene
108-88-3 To.l-uene
100-41-4 EthyJ-benzene
17 960L-23-I m, p-XyJ-ene
95-41 -6 o-Xvl-ene

0.25 < 0.25 U
0.25 < 0.25 U

0.25 < 0.25 U
0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Sumogate Recovery

Tri f l-uorotol-uene 110I
Bromobenzene 1073

Gasoline Sunogate Recovery

Trif l-uorotoLuene
Bromobenzene

95. 9%

94.58

BETX val-ues reported in pgll, (ppb)
Gasol-ine val-ues reported in mgll, (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e qasol-ine paEcern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I *FEE# : #ffi##b R



ORGAI.IICS AIIAIYSIS DATA SHEET
BETX by Method SW8O21Btvtod
TPHG by Method N!{TPHG
Page 1 of 1

Lab Sample ID: SK58H
LIMS ID:11-4045
Matrix: Water \ l?Data Release Authorized: \/ | \
Reported: 04/L3/11 v' >

Date Anal-yzed: 03/07/II 13202
Instrument/AnaJ-yst : PlD2 /MH

CAS Nurber Analyte

Arsiff:rb@
sample rD: sw-2 

INGoRP.RATED

SAI'TPLE

QC Report No: SK58-URS
Project: Kinder Morgan Laurel- Station

Event:33762344
Date SampJ-ed: 02/24/lI

Date Received: 02/25/1,1,

Purge Volume: 5.0 mL
Dilution Factor: 1.00

RL Result
'7 L- 43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
L-1960I-23-I m,p-XyIene
95-4'7 -6 o-Xvl-ene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
GasoLine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recovery

Tri-fluorotol-uene 89.5?
Bromobenzene 83.6t

Gasoline Surrogate Recovery

Trifl-uorotoluene 87.72
Bromobenzene 82.42

BETX val-ues reported in pgll, (ppb)
Gasol-ine values reported in mgll, (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoline range from Toluene to Naphthalene.

FORM I



ORGANICS AI{AIYSIS DATA SHEET
BEIX by Method SW8021Etv1od
TPHG by Method NWTPHG
Page 1 of l-

Lab Sample ID: SK58H
LIMS ID: 11-4045
Matrix: Water
Data Rel-ease Authorized, \ / A
Reporred: 04/L3/LL v '/
Date Analyzed: 03/02/11, 15:50
Instrument /Ana1yst z PID2 /MH

CAS Nu:nber Anal.yte

Ars5f,Srb@
sanple rD: sw-2 

INGoRPoRATED

REA}TAIYSIS

QC Report No: SK58-URS
Project: Kinder Morgan Laurel- Station

Event:33762344
Date Sampled: 02/24/11,

Date Received: 02/25/1,1,

Purge Volume: 5.0 mL
Dilution Factor: 1.00

RL Result

11-43-2 Benzene
J.UU-6d-J 'IOIUene
100-41-4 Ethylbenzene
L'7 960L-23-I m, p-XyIene
95-41-6 o-Xylene

0.25 < 0.25 U
0.25 < 0.25 U
0.25 < 0.25 U
0.50 < 0.50 u
o.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U ---

BEIX Surrogate Recovery

TrifLuorotoluene 113%
Bromobenzene 1118

GasoJ.ine Surrogate Recovery

Trif Iuorotol-uene
Bromobenzene

98.5r
9'7.82

BETX val-ues reported in pgll, (ppb)
Gasol-ine val-ues reported in mgll, (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e sasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I Srq*ffi : ffi*S5ffi# R



ORGAIIICS AI.TAIYSIS DATA SI{EEI
BETX by D4ethod SW8021Bt'tod
TPHG by !4ethod D{W:IPHG
Page 1 of 1

LaD Sampre J_u:5115b1
LIMS ID: IL-4046
Matrix: Water
Data Release Aut' ' t ?
Reported: oa/B/lorrzeo' Vl >

Date Anal-yzed: 03/0L/I7 1-3229
Instrument/Analyst z PID2 /MH

CAS Nuuber Ana1yte

iistffsrb@
sample rD: l'fir-5 

INGoRPoRATED

SAt'{PLE

QC Report No: SK58-URS
Project: Kinder Morgan LaureJ- Station

Event: 337 62344
Date Sampled: 02/24/II

Date Received: 02/25/II

Purge Vol-ume: 5.0 mL
Dilution Factor: 1.00

RI, Result

7!-43-2 Benzene
l-08-88-3 Toluene
100-4 1-4 Ethylbenzene
I'7 960I-23-I m, p-Xylene
95-4'7 -6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
o.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recovetl

Trifluorotoluene 85.22
Bromobenzene 80.38

GasoJ-ine Surrogate Recovery

Trifl-uoroto.l-uene 84.18
Bromobenzene 80.78

BETX va.l-ues reported in pglL (ppb)
Gasol-ine values reported in ngll, (ppm)

GAS: Indicates the presence of gasoline or weathered gasoJ-ine.
GRO: Positive result that does not match an identifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I



ORGANICS A}IATYSIS DATA SHEET
BEIX by l'lethod SW8021Bt"tod
TPIIG by t'lethod NWTPI|G
Page 1 of 1

Lab Samp1e ID: SK58I
LIMS ID:11-7185
Matri-x: Water
Data ReLease Authorized: \/il
Reported: 04/13/LL v')

Date Analyzed: 03/02/1J 16:18
Instrument/Analyst : PID2 /MH

CAS Nunber Analyte

Al3bfi:*@
INCORPORATED

Sample ID: I'lll-6
REAI{AIYSIS

QC Report No: SK58-URS
Project: Kinder Morgan Laurel Station

Event: 337 62344
Date Sampled: 02/24/II

uaE.e Kecerveo: vz/ zJ/ LL

Purge Volume: 5.0 mL
Di.l-ution Factor: 1.00

RL Reeu1t

1I-43-2 Benzene
108-88-3 To]uene
100-4l--4 Ethylbenzene
L'7 960L-23-L m, p-Xylene
95-47-6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U
0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recovery

Tri f l-uorotof uene 115 ?
Bromobenzene II2Z

Gasoline Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

9'7.22
96.42

BETX values reported in pgll, (ppb)
Gasoline val-ues reported in mgll, (ppm)

GAS: Indicates the presence of gasollne or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e qasofine pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthal-ene.

FORM I -=FA-;*q3 . WH_te=m. /<*



ORGA}IICS A}TAIYSTS DATA SHEET
BETX by Method SW8O21Blvtod
TPHG by l4ethod liIW:IPHc
Page 1 of 1

Lab Sample ID: SK58J
LIMS ID: 7I-404'7
Matrix: Water /-?
Data Rel-ease Authorized, \, l)
Reported 04/1,3/1,I w t'

Date Anal-yzed: 03 / 01, / 1,1. 1,4 z 54
Instrument/Anal-yst : PlD2 /MH

CAS Nu:nber Anal-yte

trstffsrb@
INCORPORATED

Sanple ID: MW-DUP2
SAMPLE

QC Report No: SK58-URS
Project: Kinder Morgan Laurel Station

Event t 337 62344
Date SampJ-ed: 02 / 24 / 1,1.

Date Received: 02/25/lI

Purge Volume: 5.0 mL
Dil-ution Factor: 1.00

RL Result

7l-43-2 Benzene
108-88-3 To]uene
100-41-4 Ethylbenzene
1 ?q6OT -??-1 m n-Yrrl anarrrr l/ z:J rerrs
95-4'7 -6 o-Xv]ene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 u
0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasoline Range Hydrocarbons 0.10 < 0.10 U

BETX Surrogate Recovery

Trifl-uorotol-uene 89.22
Bromobenzene 84.5?

Gasoline Surrogate Recovery

Trifl-uorotofuene 87.5?
Bromobenzene 83. 6?

BETX val-ues reported in pgll, (ppb)
Gaso.l-ine values reported in mgll, (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total peaks in the gasoJ-ine range from Toluene to Naphthalene.

FORM I EFE=#: #ffi#*# R.



ORGAIIICS AI.TALYSIS DATA SHEET
BETX by Method SW8021BN1od
TPHG by t'tethod NWTPHG
Page 1 of 1

LaD bampte tu: 5l()uu
LIMS ID: II-4047
Matrix: Water r r?
Data ReLease Authorized,r V l\Reported: 04 / 13 / II

Date Analyzed: 03/02/1,1. I7 :42
Instrument /Analyst : PID2 /MH

CAS Nunber Analyte

A.
ANALYT|CALIJTa
RESOURCES\7
INCORPORATED

Sa:np1e ID: t'llI-DUP2
REAI.IATYSTS

QC Report No: SK58-URS
brni an+ . T{. ..inder Morgan Laurel- Station

Event:33762344
Date Sampled: 02/24/L1,

Date Received: 02/25/1,L

Purge Volume: 5.0 mL
Dilution Factor: l-.00

RL Result
'7L-43-2 Benzene
108-88-3 Tofuene
100-41-4 Ethylbenzene
L'7 960I-23-I m, p-XyIene
95-4"7 -6 o-Xvlene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U

BETX Surrogate Recovery

Tri-fluorotoluene 1018
Bromobenzene 103S

Gasoline Surogate Recovery

Trif l-uorotoluene
Bromobenzene

97.22
93.0?

BETX val-ues reported in pgll, (ppb)
Gasofine val-ues reported in mgll, (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an i-dentifiabl-e qasofine pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I #*qt* : *Tffi#*3 L



ORGA}TICS A}IAI,YSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sampl-e ID: SK58K
LIMS ID; 11-4048
Matrix: Water . :>
Data Rel-ease Autho r lzed,r \ / N
Reported: O4 /13/1,1 v ')

Date Analyzed: 03/0I/LL L5:22
f nstrument /Analyst : PlD2 /MH

CAS Nunber Analyte

trstfis*@
INCORPORATED

SampJ-e ID: tfl-5
SAMPI,E

rtf' Pannrr- lrTa. cK58-URS
Project: Kinder Morgan Laurel- Station

Event: 337 62344
Date Sampled: 02/24/LL

Date Received: 02/25/\L

Purge Volume: 5.0 mL
Di-l-ution Factor: 1.00

RL Result

1L-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
11960I-23-I m,p-Xylene
95-4'l -6 o-Xv]ene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasoline Range Hydrocarbons 0.10 0.25 GRO

BETX Surrogate Recovery

Trifluorotoluene 86.8?
Bromobenzene 83.3?

Gasoline Surrogate Recovery

Trifluorotoluene 8 6. l-3
Bromobenzene 81.8?

BETX values reported in pgll, (ppb)
Gasoline values reported in mgll, (ppm)

GAS: fndicates the presence of gasoJ-ine or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

EORM I



ORGAT{ICS ATiIAIYSIS DATA SHEET
BETX by Method ST[80218['lod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: SK58K
LIMS ID:11-4048
Matrix: Water
Data Rel-ease Authorizedr VB
Reported : 04 / 13 / 11

Date Analyzed: 03/02/1,I 18:10
Instrument,/Analvst : PID2 /MH

CAS Nunber Anal-yte

er3ffisrb@
sanple rD: l'ttr-S 

INGoRPoRATED

REA}IALYSIS

QC Report No: SK58-URS
Project: Kinder Morgan Laurel Station

Event:. 337 62344
Date Sampled: 02/24/II

Date Received: 02/25/II

Purge Volume: 5.0 mL
Dil-ution Factor: 1. 00

RL ReEult

'7L-43-2 Benzene
108-88-3 To]uene
l-00-41-4 Ethylbenzene
L'7 960L-23-I m, p-XyIene
95-47-6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasoline Range llydrocarbons 0.10 O.24 cRO

BETX Surrogate Recovery

Trif l-uorotoluene 104 ?
Bromobenzene L02Z

Gasoline Surrogate Recovery

Tri fluorotoluene
Bromobenzene

92 .52
92.32

BETX values reported in pgll, (ppb)
Gaso.l-ine values reported in mgll, (ppm)

GAS: fndicates the presence of gasoJ-ine or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e qasol-ine pattern.

Quantitation on total peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I $tq$ffi : ffiffiffiit*s L



ORGAI.IICS AI{ALYSIS DATA STTEET
BETX by Method S?I8021BDJod
TPHG by Method NWTPHG
Page 1 of 1

Lab SampLe ID: SK58L
LIMS ID: L1.-4049
Matrix: Water
Data Rel-ease Authorized, VB
Reported : 04 / L3 / L1

Date Analyzed: 03/01,/1,1, 15:50
Instrument /Analyst : PID2 /MH

CAS Nuuber Analyte

firstffsrb@
INCORPORATED

Sanple ID: tfl-7
SAI'IPLE

Ar/- Danarr \In. eKS8-URS
Yv !\v}/v!

Project: Kinder Morgan Laurel Station
Event: 337 62344

Date Sampled: 02/24/lI
Date Received: 02/25/II

Purge Vol-ume: 5.0 mL
Dilution Factor: 1.00

RL Result

1I-43-2 Benzene
108-88-3 To]uene
100-41-4 Ethylbenzene
1 ?q6n1 -2?-1 m n-Yrrl ana1rr, y r\J rsrrs
95-41-6 o-Xvlene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasoline Range llydrocarbons 0.10 0.94 GRO

BETX Surogate Recovery

Tri-fluorotoluene 86.42
Bromobenzene 83.0?

Gasoline Surrogate Recovery

Trifluorotol-uene 85.48
Bromobenzene 81.38

BETX val-ues reported in pgll, (ppb)
Gasoline val-ues reported in mglL (ppm)

GAS; fndicates the presence of gasoline or weathered gasoline.
GRO: Positj-ve result that does not match an identifiable gasoline pattern.

Quantitation on tota.l- peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I t?{i=*"##E*4rL



ORGANICS A}TALYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

laD Sampte tu: 5K5uL
LIMS ID:11-4049
Matrix: Water r t^l
Data Rel-ease Authorized: V I JReported: 0 4 / 1,3 / II

Date Analyzed: 03/02/L1, 18:38
Instrument /Analyst : PID2 /NJH

CAS Nunber Analyte

alsifi:rb@
INCORPORATED

Sample ID: l'trI-7
REAI\TALYSIS

A/- Danart- l\ra. cK58-URS
Project: Kinder Morgan Laurel- Station

Event: 337 62344
Date Sampled: 02/24/1I

Date Received: 02/25/LI

Purge Vol-ume: 5.0 mL
Dilution Factor: 1.00

RL Result
'7 I-43-2 Benzene
108-88-3 To]uene
100-41-4 Ethylbenzene
1?qAn1 -)a-1 m n-Yrr] ona
95-4'7 -6 o-Xvlene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasoline Range Hydrocarbons 0.10 0.74 GRO

BETX Surrogate Recovery

Trifluorotol-uene I04Z
Bromobenzene 110?

Gasoline Surogate Recovery

Tri-f l-uorotol-uene 96.1,2
Bromobenzene 97.6%

BETX values reported in pgll, (ppb)
Gasoline values reported in mgll, (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.

Quantj-tation on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I *gq***: *ffi@S# L



ANALYTICAL II^-
oRcAr{rcs Ar{Arysrs DA=A sHEEr n=."SSliSY
TPHG by Method NWTPHG Sanp1e ID: 14l-6
Page 1 of l- I'1ATRIX SpIKE

Lab SampJ-e ID: SK58I QC Report No: SK58-URS
LIMS ID: II-4046 Project: Kinder Morgan Laurel Station
Matrix: Water Il? Event: 33762344
Data Release Authorized: V/ \ Date Sampled: 02/24/IL
Reported: 04/13/71, Date Received: O2/25/II

Date Analyzed MSz 03/01/11 13:57 Purge Vol-ume: 5.0 mL
MSD: 03/07/Il 1,4:25

Instrument/Analyst MS: PID2/MH Dilution Factor MS: 1.0
MSD: PID2/MH MSD: 1.0

Spike MS Spike ltSD
Analyte Sanple MS Added-MS Recov€ry MSD Added-MllD Recovery RPD

Gasoline Range Hydrocarbons < 0.10 U 0.76 1.00 16,02 0.78 1.00 78.0t 2.6\

Reported in mgll, (ppm)

RPD calculated using sample concentrations per SW846.

TPHG Surrogate Recovery

MS MSD
Trif l-uorotol-uene 90 . 6? 93 .7 Z

Bromobenzene 84.'72 89.0?

FORM III Sr(5Y;o ooqqk



ANALYTICALI-'ZD-

oRcAr.rrcs Ar.rAr,ysrs DA'A sHEEr ftlT""ffff|f
BETX by Method SW8021BF1od Sample ID: M!{-5
Page 1 of 1 MATRIX SPIKE

Lab Sample ID: SK58I QC Report No: SK58-URS
LIMS ID: 11-4046 Project: Kinder Morgan LaureL station
Matri-x: Water | | -) Event z 337 62344
Data Release Authorizedt V I \ Date Sampled: 02/24/Il
Reported: 04/13/11. Date Received: 02/25/II

Date Anal-yzed MS: 03/0I/1,1 13:57 Purge Volume: 5.0 mL
MSD: 03/0I/IL 14:25

Instrument/Analyst MS: PID2/MH Dil-ution Factor MS: 1.0
MSD: PID2/MH MSD: 1.0

Spike MS Spike MSID
Analyte Sample Mti Added-MS Recovery MSD Added-l.tSD Recovery RPD

Benzene
Toluene
Ethylbenzene
m, p-Xylene
o-Xylene

< 0.25 u 3. 86 3.70 104* 3. 90 3.70 105t 1.0c
< 0.25 u 32.8 36.5 89.9? 34.0 36.5 93.22 3.6r
< 0.25 U 9.14 10.7 85.4? 9.46 1.0.'1 88.4? 3.4r
< 0.50 U 30.1 40.1 75.1* 3l_.9 40.1 '79.62 5.Bt
<0.25 u 14.1 l-8.1 't"1 .92 L4.9 18.1 82.32 5.5t

Reported in pgll, (ppb)

RPD cal-cuI{ted using sampJ-e concentrations per SW846.

BETX Surrogate Recovery

Tri-f luorotol-uene
Bromobenzene

MS MSD
90.22 93.58
83. 68 87.18

FORM III
S K58.' oo tloK



ANALYNCALA
REsoir-icEsV

ORGAI{ICS AI.TALYSIS DATA SIIEET TNCORpORATED
TPHG by Method }iIW:IPHG SampJ-e ID: t{I{-5
Page 1 of 1 I{ATRIX SPIKE

Lab Sample ID: SK58I QC Report No: SK58-URS
LIMS ID: 11-7185 Project: Kinder Morgan Laure1 Station
Matrix: Water tt2 Event: 33762344
Data Release Authorized, \/, \ Date Sampled: 02/24/),I
Reported: O4/I3/II '/ Date Received: O2/25/1,I

Date Anal-yzed MS: 03/02/LI 1,6:46 Purge Vol-ume: 5.0 mL
MSD: 03/02/1,I 1,7:14

Instrument/Analyst MS: PIDZ/PKC Difution Factor MS: 1.0
MSD: PID2/PKC MSD: 1.0

Spike MS Spike MSD

Analyte Sa:nple MS Added-llS Recovery MSD Added-MSD Recovery RPD

Gasoline Range Hydrocarbons < 0.10 U 0.'l 6 1.00 76.0S 0.'79 1.00 79.02 3.99

Reported in mgll, (ppm)

RPD cal-cul-ated using sampJ-e concentrations per SW846.

TPHG SuEogate Recovery

Trif luorotol-uene
Bromobenzene

t'ts MsD
9'7.92 98.58
96. s8 98.4?

FORM III fJ,!158,' oo tcl o,'( R.



ORGAI.IICS AI{AIYSIS DATA SHEET
BETX by Method SW8021Bt'Iod
Page 1 of 1

Lab Sample ID: SK58I
LIMS ID:11-7185
Matrix: Water 

^ 
fil

Data Rel-ease Authorizedl. \, )
Reported: 04/13/L1-

Date Analyzed MS z 03/02/1,L I6t 46
MSD: 03/02/LL L7 z]-4

Instrument/Analyst MS : PID2 /PKC
MSD: PID2/PKC

Analyte SampIe

Ars5fiSrb@
INGORPORATED

SamPle ID: t'fi{-5
I'{ATRIX SPIKE

QC Report No: SK58-URS
Project: Kinder Morgan Laurel Station

Event: 337 62344
Date Sampled: 02 / 24 / 1,1,

Date Received: 02/25/11,

Purge Vol-ume: 5.0 mL

Dilution Factor MS: 1.0
MSD: 1.0

Spike Mti
MS Added-MS Recovery

Spike
MSD Added-MtiD

MSiD

Recovery RPD

Benzene
Tol-uene
Ethylbenzene
m n-Y rr'l an a

o-Xylene

1l_6t 4.1t
r02z 7. Bt

98. 18 6. 5t
97 . 0r 't .92
89.5* 'l.L*

< 0.25 u 4.49 3.70 t2]-Z 4.31
<0.25u 40.2 36.5 110t 37.2
< 0.25 u tt.2 10.7 105t 10.5
< 0.50 u 42.L 40.1 105t 38.9
< 0.25 U L7.4 l_8.1 96.1* 1,6.2

3.70
36.s
10.7
40.1
18. r_

Reported in pglL (ppb)

RPD cal-culated using sample concentrations per SW846.

BETX Surrogate Recovery

Tri fluorotofuene
Bromobenzene

MS MSD
rr4z 109?
108? 1078

FORM III St(59)oatooBR



ORGA}IICS A}.TAI.YSIS DATA SHEET
TPHG by l4ethod NWTPHG
Page 1 of 1

Lab SampJ-e ID: LCS-030111
LIMS ID:11-4039
Matrix: Water t ln
Data Rel-ease Authorizedr V, )

ANALYTICALIa
RESOURCES\7

sa:npre rD: LCS-030111 
INGoRPoRATED

I,AB CONTROL SAMPI.E

QC Report No: SK58-URS
Project: Kinder Morgan LaureL station

Event:33762344
Date Samp]ed: NA

Reported: 04/13/1,1 Date Received: NA

Date Anal-yzed LCS: 03/01,/11 06:41 Purge Vol_ume: 5.0 mL
LCSD: 03/01,/1,I 07:09

Instrument/Anal-yst LCS: PID2/MH Dilution Factor LCS: 1.0
LCSD: PID2/MH LCSD: l-.0

Spike LCS Spike LCSD
Analyte LCS Added-LCS R€covery LCSD Added-LCSD Recovery RPD

Gasolj-ne Range Hydrocarbons 0.95 1.00 95.0t 0.94 1.00 94.08 1.1t

Reported in mgll, (ppm)

RPD cal-culated using sampl-e concentrations per SW846.

TPHG Surrograte Recovery

LCS LCSD
Trifl-uorotol-uene 92.42 92.22
Bromobenzene 88.4? 89.22

FORM III
bKS(. ) oo toa<



ANALYNCALTI^-
REsouiaiav

ORGAI.IICS AI{ALYSIS DATA SHEEI INCORpORATED
BETX by l4ethod SW8021Bt'tod Sample ID: LCS-030111
Page 1 of 1 LAB CONTROL SAltpLE

Lab Sample ID: LCS-030111 QC Report No: SK58-URS
LIMS ID: 11-4039 Project: Kinder Morgan Laurel- Station
Matrix: Water t r? Event: 33762344
Data Rel-ease Authorlzed,: VJ\ Date Sampled: NA
Reported: 04/I3/LI Date Received: NA

Date Anal-yzed LCS : 03/01 /11 06:41 Purge Vol-ume: 5.0 mL
LCSD: 03/01/11 07:09

Instrument/Analyst LCS: PID2/MH Dil-ution Factor LCS: 1.0
LCSD: PTD2/MH LCSD: 1.0

Spike LCS Spike LCSD
Analyte LCS Added-LCS Rocovery LCSD Added-LCSD Recowery RPD

Benzene
Tol-uene
Ethylbenzene
m, p-Xylene
n-Yrrl ona

RPD cal-culated using sampfe concentrations per SW846.

BETX Sunogate Recovery

4.1,2 3.70 111S 4.1_2 3.70 111t 0.0r
36. 5 36. 5 1008 36. 0 36.5 98. 6E r.7*
9.93 10.7 92.8* 9.75 10.7 91.1-E 1.8r
38.6 40.1 96.3* 37.8 40.1 94.3t 2.LZ
r7 .t 18 . 1 94 . 5t 16. I 18. 1 92.82 1. 8r

Reported in pgll, (ppb)

LCS LCSD
Trif l-uorotoluene 92.1,2 91 . 9?
Bromobenzene 87. 68 87 .42

FORM III tK56" 6-'o, o, R



ANALYTICAL A
REsoiri;EsV

ORGAIIICS ANALYSIS DATA SHEET TNCORpORATED
TPHG by Method liIW:tPHG Sanple ID: LCS-030211
Page 1 of l- LAB CONTROL SAf'{PLE

Lab Sample ID: LCS-030211 QC Report No: SK58-URS
LIMS ID: 11-4044 Pro-iect: Kinder Morqan Laurel Station
Marrix: water t lt? Eient: 337 62344
Data Release Authorized: V/) Date Sampled: NA
Reported: 04/73/II Date Received: NA

Date Analyzed LCS: 03/02/L1 14:00 Purge Vol-ume: 5.0 mL
LCSD: 03/02/IL 1,4:28

Instrument/Analyst LCS: P|D7/MH Dil-ution Factor LCS: 1.0
LCSD: PIDZ/MH LCSD: 1.0

Spike LCS Spike LCSD
Arralyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Gasoline Range Hydrocarbons 0.98 1.00 98.08 0.86 1.00 86.0? 13.0?

Reported in mgll, (ppm)

RPD calculated using sample concentrations per SW846.

TPHG Surrogate Recovery

LCS LCSD
Trifluorotol-uene 1038 97.52
Bromobenzene 1068 101?

FORM III St<58. Oo r63R



ANALYTICALI7i/AA
REsoir';6E-sKZ

ORGANICS AI{AIYSIS DATA SHEET TNCORPORATED
BETX by Method S?l8021EN1od Sample ID: LCS-030211
Page 1 of 1 LAB CONTROL SAI'{PIJ

Lab Sample ID: LCS-030211 QC Report No: SK58-URS
LIMS ID:. 11"-4044 Project: Kinder Morgan Lauref Station
Matrix: Water lt- Event: 33762344
Data Release Authorizedr V/( Date Sampl-ed: NA
Reported: 04/13/1,1, ' Date Received: NA

Date Anal-yzed LCS: 03/02/11 14:00 Purge Vol-ume: 5.0 mL
LCSD: 03/02/11, ]-4:28

Instrument/Analyst LCS: P|D2/MH Dilution Factor LCS: 1.0
LCSD: P|D2/MH LCSD: 1.0

Spike LCS Spike LCSD
Analyte LCS Added-LCS R€covery LCSD Added-LCSD Recovery RPD

Benzene
Toluene
Ethylbenzene
m n-Yrr] ana

o-Xylene

RPD cal-culated usi-nq sample concentrations per SW846.

BETX Surrogate Recovezy

5.09 3.70 138* 4.'12 3.70 1,282 7.5t
43.4 36. 5 1191 40. 8 36. 5 tr2Z 6.22
12.0 10.7 1-L2Z 11.3 l_0.7 106? 6.0t
48.1 40.1 L20Z 44.0 40.1 1101 8.9r
20.2 18.1 1L2* 1B.B 18.1 104r 't.22

Reported in pglL (ppb)

Trif l-uorotol-uene
Bromobenzene

LCS LCSD
1,r4e" 1068
rr2z 110?

FORM III <K5<;oo tor{R



Arsifisrb@
INCORPORATED

Matrix: Water

STM SW827O SURROGATE RECOVERY SUM!,IARY

QC Report No: SK58-URS
Project: Kinder Morgan Laurel Station

33-7 62344

Client ID MNP DBA TOT OUT

5W-J
sw-4
MW-1
MW-1 DL
MW-2
MW-4
MW-4 DL
sw-1
SW-2
MB-0225LL
JJL>-UZZJII
LCSD-0225Lr
MW-6
MW-6 DL
MW-6 MS
MW-6 MSD
MW-DUP2
MW-DUP2 DL
MW.5
MW-5 DL
MW-7
MW-7 DL

(MNP) : d10-2-Methylnaphthal-ene
( DBA) : d14-Dibenzo (a, h) anthracene

Prep Method: SW3510C
Log Number Range: 1L-4039 to 1,7-4049

81.38
76.0t

NR
n

1148*
7L.1Z
82.32
12.12
74.72
65.12
70.08
14.02
7 6.7%
80.0?
7 4.Je"
'79.7e"

86.0?
77 .32
19 .02
19 .32
82 .02
97.92

LCS/MB LIMITS

(42-L00)
(40-725)

QC LIMTTS

(31-109)
( 10-133 )

96. 3?
86.72

U

71 .OZ
55. 0?
85.38
71.38
75.0?
66 .32
74.32
83.0?
48.72
75.38
41.38
52.72
57.0?
72.72
69.72
9s. 3?
59.3t
62.16

0
0
0
0
1
0
0
0
0
0
0
n

0
0
n

0
0
0
0
0
0
0

for SK58
FORM-II STM SW827O

=r{=S : #ffi#-'3? R



fiisbffsrb@
INGORPORATEDORGA}IICS AI{ALYSIS DATA SHEET

PNAs by Low Level SW8270D-SW eClUS
Page l- of 1

Lab Sample ID: MB-0225II
LIMS ID: 7I-4046
Matrix: Water
Data Release Authorizedt V i\
Reportedz 04/13/LI - 'r

Date Extractedl. 02/25/II
Date Analyzed: 03/0I/lI 16:23
Instrument/Analyst : NT11/YZ

CAS Nunber Analyte

Sample ID: MB-022511
METHOD BI.ANK

QC Report No: SK58-URS
Project: Kinder Morgan Laurel_ Station

Event : 33'7 62344
Date SampJ-ed: NA

Date Received: NA

Sample Amount: 500 mL
Final Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00

RL Result

91-20-3
9t-57 -6
90-12-0
208-96-8
83-32-9
86*'7 3-1
85-01-8
).20-12-'7
206- 4 4-0
12 9-00-0
5 6-55-3
2L8-0I-9
5 0-32- 8

1 93-3 9-s
5 3-7 0-3
rYr-zq-z
L32-64-9
TOTBFA

NaphthaJ-ene
2-Methylnaphthalene
1--Methylnaphthalene
Acenaphthylene
Acenaphthene
Fl-uorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9,h, i)perylene
Di-benzofuran
Total- Benzof luoranthenes

0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010

< 0.01-0 u
< 0.010 U
< 0.010 U
< 0.010 U
< 0.010 U
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.01_0 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u

Pannrl- aA i n rra /T. /nnl.r\uvs r1r F4Y / ! \YYp I

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthalene 65.72
d14-Dibenzo (a,h) anthracene 66. 3?

FORM I st{=#: #gF#a-*ffi K



ORGAIIICS AI\TAIYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GCIMS
Page 1 of 1

LAD 5AMDIE .LU: 5K5UIJ
LIMS ID: 11-4039
Matri-x: Water t-lData Release Authorized: V l)Reported: 04/1,3/IL

Date Extracted: 02/25/II
Date Analyzedi 03/0I/II I'7:34
J_nsErumenc/Anaf vsc: N111/ YZ

CAS Nunber Analyte

iis5u:rb@
INCORPORATED

Sample ID: SW-3
SAMPLE

At'- Danav{- rrrn. cK58-URS
Project: Kinder Morgan Laurel Station

Event:33762344
Date Sampled: 02/23/1.I

Date Received: 02/25/L1,

SampJ-e Amount: 500 mL
Fina] Extract Vol-ume: 0. 5 mL

Dil-ution Factor: 1.00

RL Resu].t

9L-20-3
9L-57-6
90-12-0
208-96-8
83-32-9
86-7 3-1
85-01-8
IZU-IZ- I
206- 44-0
12 9-00-0
5 6-ss-3
2l_ 8 -01- 9
5 0-32-8
r_ 93-3 9-5
53-7 0-3
19L-24-2
L32-64-9
TOTBFA

0. 010
0. 010
0. 010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010

0. 045
0. 025
0.o22

< 0.010 u
< 0.010 u
< 0.010 u

0.01s
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u

Naphthalene
2-MethyJ-naphthalene
1 -l'lethylnaphthalene
n^^*-^Lf L,,l ^^^nusrraPrr Lrry r srrs
Acenaphthene
Ffuorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
TnAonn/1 2 ?-nA\\L' L' J '*/pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) perylene
Dibenzofuran
Total- Benzof l-uoranthenes

Panarl- arl i n rra /T. irnnh\Les rrr FYl! \llllvl

SIM Semivolatile Surrogate RecoverT

d10-2-Methylnaphthal-ene 81.3i1
d14-Dibenzo (a,h) anthracene 35. 08

FORM I



fii35fi:rb@
INCORPORATEDORGANICS AI{AIYSIS DATA SHEET

PNAs by Low Leve1 SV[8270D-SIM
Page 1 of 1

Lab Sample ID: SK58C
LIMS ID:11-4040
Matrix: Water
Data Rel-ease Authorizea, !i(Reported:04/73/II -

Date Extracted: 02/25/7I
Date Analyzed: 03/0I/II 17:58
lnstrument/Analyst : NT11/YZ

CAS Nunber Analyte

Sanple ID: SW-4
SAIIPLE

Afr Panart- \Tn. eK58-uRS
Project: Kinder Morgan Laurel- Station

Event: 337 62344
Date Sampled: 02/23/LL

Date Received: 02/25/1,1,

Sample Amount: 500 mL
Final Extract Vol-ume: 0. 5 mL

Dilution Factor: 1.00

RL Result

GClMS

91-20-3
91-57-6
90-12-0
208-96-8
d5-52-Y
86-7 3-1
85-01-8
rzv-rz- I
206-44-0
12 9-00-0
5 6-55-3
218 - 01- 9
50-32-8
1 93-3 9-5
53-7 0-3
L9L-24-2
rJz- oq- Y

TOTBFA

0.010
0.010
0.010
0.0r.0
0.0r.0
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010

0. 060
0.074
o.o72

< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
TnAann/1 2 ?-nA\\Lt-tJ,*/pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i )peryJ-ene
Dibenzofuran
Total- Benzof luoranthenes

Pannrl. oA i n rra /T. /nnl-rlr\syv! LEU rrr FY / ! \ t,t,v /

SIM Senivolatile Surrogate Recovery

d10-2-Methylnaphthal-ene 76.02
d14-Dibenzo (a, h) anthracene 96. 3t

FORM I 5A{=* ; ffiGffiE 
=- A



ORGA}TICS ANAI.YSIS DATA SHEET
PNAs by Low Level SW8270D-SIM cClMS
Page 1 of 1

Lab Sample ID: SK58D
LIMS ID:11-4041
Matrix: Water r\.
Data Release AuthorizedrV! (
Reported:04/L3/L1 -

Date Extracted: 02/25/II
Date Anal-yzed: 03/02/II 1,I252
Instrument/Analyst : NT11/YZ

CAS Nunber Analyte

iistfi8rb@
INCORPORATED

Sample ID: l'1W-1
SAI"!PLE

QC Report No: SK58-URS
Project: Kinder Morgan Laurel- Station

Event:33762344
F)ar-o Qamnlarl . n2/23/71-

Date Received: 02/25/I7

Sample Amount: 500 mL
Final Extract VoLume: 0.5 mL

Dilution Factor: 20.0

RL Result

91-20-3
91-57- 5
90-12-0
208-96-8
d 5- 5Z-Y
85-73-7
85-01-8
i an I 

^ -rzu- Lz- I

206-44-0
12 9-00-0
5 6-s5-3
218-01-9
s0-32-8
1 93-3 9- s
53-7 0- 3
L9L-24-2
L32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
F]-uoranthene
Qrrene
Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (grhri)peryIene
Dibenzofuran
Total Benzof luoranthenes

Reported in pgll, (ppb)

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthal-ene NR
d14-Dibenzo (a,h) anthracene 86. 7?

30
77
74

L.6
0 .20

15
15

0 .20
1.9
2.6

0.20
4.0

0.41
0 .20
0 .20
0. 45
3.5

0.70

o.20
o.20
o.20
0.20
0.20
0.20
0.20
0.20
o.20
o.20
0 .20
o.20
o.20
0 .20
0.20
0.20
0.20
0.20

E
E
E

U

a

U

U

FORM T $Eq.*€ii : #Ss€F== R



Aisbf;srb@
INGORPORATEDORGA}.UCS A}IATYSIS DATA SHEET

PNAs by Low LeveJ. SW8270D-SIM cClMS
Page 1 of 1

Lab Sample ID: SK58D
LIMS ID:11-4041
Matrix: Water t lD
Dat.a Release Authorized: V, )
Reported: 04 / L3 / II

Date Extracted: 02/25/LI
Date AnaIyzed. 03/02/\L L423"l
f nstrument/Analyst : NT11/YZ

CAS Nunber Analyte

SanpJ-e ID: t'1!{-1
DILUTION

QC Report No:
Drni an{- .

Event:
Date Sampled:

Date Received:

Sample
Final- Extract

Dilution

SK58-URS
Kinder Morgan Laurel- Station
J5 I O2544
02 / 23 /1L
02/2s/tl.

Amount: 500 mL
Volume: 0.5 mL
Factor: 100

RL Resu1t

91-20-3
91-57-5
90-12-0
208-95-8
83-32-9
86-73-7
85-01-8
L20-12--l
206-44-0
129-00-0
s 6-5 s-3
218-01-9
50-32- I
1 93-3 9-5
53-7 0-3
LY r- Zq- Z

L32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Srrene
Benzo (a ) anthracene
Chrysene
Benzo (a) pyrene
Tndann/1 ? ?-nA\'-' pyrene
Dibenz (a, h) anthracene
Benzo(g,h,i)perylene
Dibenzofuran
Total- Benzof l-uoranthenes

Pannrl-od in rralT. /nnh\9vv4rrFY/!\.ylivl

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1n
1.0
1.0
1n

30
74
75

L.7
1.0

13
15

1.0
2.O
2.6
1.0
4.0

1.0
'ln

1.0
4.7
1n

U

a
U
U

U
U

SIM Semivolatile Surrogate Recovery

d1 0 - 2 -Methylnaphthalene
d14-Dibenzo (a, h) anthracene

n
n

FORM I
=i€=E 

: #*Gtt= R



ORGAI.IICS AIiI,AIYSIS DATA SHEET
PNAs by Low Leve1 SW8270D-SIM GCIMS
vad6 | nf I

Lab Sample ID: SK58E
LIMS ID: II-4042
Matrix: Water
Data Release Autho.ir"a, !i)Reportedz 04/1.3/1.1.

Date Extractedz 02/25/LI
Date Anal-yzed: 03/02/1I 1,2:1,5
Instrument/Analyst : NT11/YZ

CAS Nunber Ana1yte

ixstff:tb@
INCORPORATED

Sa:nple ID: MW-2
SAMPLE

Ar'- Dannrt- ilIn. cK58-URS
Project: Kinder Morgan LaureL station

Event:33762344
Date Sampled: 02/23/1.I

Date Received: 02/25/1,I

Sample Amount: 500 mL
Final- Extract Vol-ume: 0. 5 mL

Dil-ution Factor: 5. 00

RL Result

91-20-3
91-57-6
90-12-0
208-95-8
83-32-9
86-73-7
8s-01-8
rzu- rz- I

206-44-O
12 9-00-0
5 6-55-3
218-01-9
50-32-8
1 93-3 9-5
53-70-3
LgL-24-2
L32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-!4ethylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Indeno (7, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (grhri)peryJ.ene
Dibenzofuran
Total Benzofluoranthenes

Ponnri- od i n rrn /T. /nnh\Lsu rrr F.Y/u \-t/.t/v/

0. 050
0. 050
0. 050
0. 050
0.050
0.050
0.050
0.050
0. 050
0. 050
0.0s0
0. 0s0
0. 0s0
0.0s0
0.050
0.050
0. 050
0. 050

0. 98
2.5
4.2

0.10
0.050
0. 81
0.39

0.050
0. 15
0.34

0. 050
0. 53

0.082
0.050
o.062
0.099
o.29
0.16

U

a

SII'I Senivolatile Surrogate Recoverl'

d10-2-Methylnaphthalene IL4Z
d14-Dibenzo (a th) anthracene 77 . 08

FORM I Sf{tis : **ffi*eg+'R



ORGAI{ICS AI{AI.YSIS DATA SHEET
PNAs by Low LeveJ. SW8270D-SfM cClMS
Page 1 of 1

ilstfi:tb@
INCORPORI\TED

Sample fD: l4l-4
SAI'{PLE

Ai.a Dannrf \rn. cK58-uRs
Project: Kinder Morgan Laurel- Station

Event: 337 62344
Date Sampled: 02/23/II

Date Received: 02/25/II

SampJ-e Amount: 500 mL
Final- Extract Vo]ume: 0.5 mL

Dil-ution Factor: 1.00

RL ReEuIt

T.akr Samnl F TD. SK58F
LIMS ID:11-4043
Matrix: Water
Data Rel-ease Authorized:
Reported: 04/L3/1,1

Date Extracted: 02/25/II
Date Anal-yzed. 03/0L/II 19:09
Instrument/Analyst : NT11/YZ

CAS Nunber Analyte

v[-j

91-20-3
91-57-5
90-12-0
208-96-8
83-32-9
86-73-1
85-01-8
rzv-rz- I
206-44-0
129-00-0
5 6-ss-3
218-01-9
50-32-8
1 93-3 9-5
53-7 0-3
t9r-24-2
L32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1 -l'lethylnaphthalene
Acenaphthylene
Acenaphttrene
E'Iuorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chelsene
Benzo (a)pyrene
Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i) perylene
Dibenzofuran
TotaI Benzofl-uoranthenes

Pannrl- aA i n rrn /T /nnl.r\ees rrt F.Y/ ! \l1l1vl

SIM Semivolatile Surrogate Recovery

d10-2-MethyJ-naphthalene'7I.72
d14-Dibenzo (a,h) anthracene 55. 03

4.5
7.0
7.5

0.010
0.18
0. 84
0.39

0.010
0. 017
0. 035
0.010
0. 034
0.012
0.010
0.010
0.010
o.2L

0.010

0. 010
0.010
0.010
0.010
0. 010
0. 010
0.010
0.0r.0
0.010
0. 010
0.010
0.010
0. 010
0.010
0.010
0.010
0.010
0.010

E
E

E
U

U

a

U

U

U

FORM I s*qt** ; #*ffiF# R



ORGAI{ICS AI{AI.YSIS DATA SI{EET
PNAs by Low LeveJ- SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: SK58F
LIMS ID:11-4043
Matrix: Water I l;lData Rel-ease Authorized: V | )
Reportedz 04/1,3/1.L

Date Extracted: 02/25/11,
Date Anal-yzed: 03/02/11, 1,2:39
J_nsErumenE/AnaIVsE: NL J-J_/ Iz

CAS Nunber Anal.yte

ztR
ANALYTICALfifn=r
RESOURCES \7
INCORPORATED

Sauple ID: t'191-4

DILUTTON

Ar'- Danar+ \Ia. cK58-URS
Project: Kinder Morgan Laurel Station

Event:33762344
Date Sampled: 02/23/Il

Date Received: 02/25/L7

Sample Amount: 500 mL
Final Extract Vo]ume: 0.5 mL

Dil-ution Factor: 10 . 0

RL Result

91-20-3
91-57-5
90-12-0
208-96-8
83-32-9
86-73-7
8s-01-8
a 

^n 
r 

^ -rzu- Lz- I

206-44-0
12 9- 00-0
5 6-55-3
z 16-u r-Y
50-32- 8

5 3-7 0-3
LY L- Z4- Z

L32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Anonrnhl-hrrl ana

Acenaphthene
F].uorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo(a)pyrene
Indeno (\, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo(g,h,i)perylene
Dibenzofuran
Totaf Benzof l-uoranthenes

Reported in pgll, (ppb)

SIM Seuivolatile Surrogate Recovery

d10-2-Methylnaphthafene 82.32
d14-Dibenzo (a, h) anthracene 85.3?

5.3
7.9
8.8

0.10 u
o.22
1.0

o.44
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
o.26
0.10 u

0.10
0.10
0. 10
0.10
0. 10
0. 10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0. 10
0.10
0.10
0.10

FORM I *F€**: *#GEb,R



ORGA}TICS ANAIYSIS DATA SI{EEI
PNAs by Low Level SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: SK58G
LTMS ID z 1L-4044
Matrix: Water ,.\
Data Rel-ease Authorized: V I )
Reported: 04/L3/7I

Date Extracted: 02/25/11,
Date Anal-yzed: 03/0L/II 19232
Instrument/AnaIyst : NT11/YZ

CAS Nunber Analyte

Ar33ff3*@
INCORPOR/\TED

Sample ID: SW-1
SA}4PLE

Ar'- Dannr'- \In. eK58-URS
Project: Kinder Morgan Laurel Station

Evenci 55to2344
Date Sampled: 02/24/1-1,

Date Received: 02/25/lI

Sample Amount: 500 nL
Final Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00

RL ReEult

91-20-3
91-57-5
90-12-0
208-96-8
83-32-9
86-7 3-7
85-01-8
L20-12-1
206-44-0
12 9-00-0
55-55-3
218-01-9
50-32-8
193-39-5
53-70-3
LgL-24-2
L32-64-9
TOTBFA

Naphthalene
2-l4ethylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fl-uorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Indeno (L ,2 ,3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (grhri)perylene
Dibenzofuran
Total Benzofluoranthenes

Qonnr{- ad i n rrn /T. /nnl-r\r\et/v! Lsu rrr FY / ! \yyp I

0. 010
0. 010
0. 010
0.010
0.010
0.010
0.010
0.010
0. 010
0.010
0. 010
0. 010
0. 010
0. 010
0.010
0. 010
0.010
0.010

0. 036
0. 031
0. 030
0.010
0.010
0.010
0. 014
0.010
0. 025
o.o2L
0. 030
0.025
0.045
0. 015
0. 011
0. 014
0.010
0. 058

U

U

U

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthal-ene 72.72
d14-Dibenzo (a,h) anthracene 71. 38

FORM I
=*{=j* : ffi*#H"r A



ORGA}TICS A}TALYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: SK58H
LIMS ID: 11-4045
Matrj-x: Water t,4
Data Rel-ease Authorizedr V l\Reporred: 04/13/IL ' '

Date Extracted : 02 / 25 / 1,1,

Date Analyzed: 03/0I/II 19:56
Instrument/Analyst : NT11/YZ

CAS Nunber Anal-yte

firstffs*@
INCORPORATED

Sample ID: SW-2
SAI'!PLE

r\r Dannr{- NIn. cK58-URS
Project: Kinder Morgan Laurel- Station

Event:33762344
Date Samp]ed: 02/24/1,1-

Date Received: 02 / 25 / 1,1,

Sample Amount: 500 mL
Final- Extract Vol-ume: 0. 5 mL

Dil-ution Factor: 1.00

Resu].tRI,

9L-20-3
9L-57 -6
90-12-0
208-96-8
83-32-9
86-7 3-7
85-01-8
r20-L2-7
206-44-0
12 9- 0 0-0
5 6-55-3
Z L6-U I-Y
5 0-32-8
1 93-3 9-5
5 3-7 0-3
L9r-24-2
L JZ- O4- Y

TOTBFA

Naphthalene
2 -Methyl-naphthalene
1-MethylnaphthaJ-ene
Acenaphthylene
Acenaphthene
Ffuorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo(a)pyrene
Indeno (1,, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Rcnzn /n. h. i \ nerrzf gpg\Yt Ltt L / t/erJ
Dibenzofuran
Total Benzofluoranthenes

0. 010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010

0. 018
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 U

Pannrl- oA i n ttn /r /nnl.r\uvs +1r FYl! \t,lJv,/

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthal-ene 14.12
d14-Dibenzo (a,h) anthracene 75. 0?

FORM I 5fiq*#; #ffigp=* R



ORGA}.TTCS AI{AIYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM
Page 1 of 1

Lab Sample ID: SK58I
LIMS ID: 1-I-4046
Matrix: Water , 2
Data Release Authorizedr Vl\
Reported:. 04/13/II

Date Extracted: 02/25/1I
Date Analyzed: 03/01 /LL 20:20
Instrument/Analyst : NT11/YZ

CAS Nunber Analyte

fixs8fisrb@
INCORPORATED

Sanple ID: t'1W-5
SAI.{PLE

QC Report No: SK58-URS
Project: Kinde.r Morgan Laurel- Station

Event:33762344
Date Sampled: 02/24/II

Date Received: 02/25/II

Sample Amount: 500 mL
Final Extract Vol-ume: 0. 5 mL

Dil-ution Factor: 1.00

RL Resu].t

cclMs

91-20-3
91-57-6
90-L2-O
208-96-8
83-32-9
86-73-7
85-01-8
L20-L2-7
206-44-O
12 9-00-0
55-55-3
218-01-9
50-32-8
193-39-5
53-70-3
L9L-24-2
L32-64-9
IOTBFA

Naphthalene
2-l4ethylnaphthalene
1-Methylnaphthalene
Anonrnh'|-hr; l ana

Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Qrrene
Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Indeno (L ,2 ,3-cd) pyr€ne
Dibenz (a, h) anthrac€ne
Benzo (g,h,i)peryIene
Dibenzofuran
Total Benzofluoranthenes

Pannrl- aA i n rra /I /nnl-r\r\syv! Lsu f rr FY / u \[/[/y I

0. 010
0. 010
0. 010
0.010
0.010
0.010
0.010
0.010
0. 010
0. 010
0. 010
0. 010
0. 010
0.010
0.010
0.010
0.010
0.010

0.044
o.026
0.019

< 0.010
0. 086

0. 13
1.3

0.52
2.9
1.9
1.3

0. 95
0.71
0.18
0. 10
0. 14

0. 050
L.2

E
E
E

a

SIM Semivolatile Surrogate Recoverl

d10-2-Methylnaphthalene -76.72

d14-Dibenzo (a,h) anthracene 48. 7B

FORM I
=i<=#; *ffiffiH* R



ORGA}TICS A}.IALYSTS DATA SHEET
PNAs by Low Level SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: SK58I
LIMS ID:11-4046
Matrix: Water I l;lData Rel-ease Authorized: V l)
Reportedl. 04/L3/1,1,

Date Extracted: 02/25/LL
Date Anal-yzed: 03/02/1,1 13:03
Instrument/Analyst : NT11/YZ

CAS Nuober Anal.yte

iisbf,se!@
INCORPORATED

SampJ.e ID: tfl-5
DILUTION

Ar'- Danarf rrrn. eK58-uRS
Project: Kinder Morgan Laurel- Station

Event:33762344
Date Sampled: 02/24/II

Date Received: 02/25/LI

Sample Amount: 500 mL
Final Extract Vol-ume: 0.5 mL

Dil-ution Factor: 5.00

RL Result

9r-20-3
9t-51 -6
90-12-0
zud-Yo-6
83-32-9
86-73-7
85-01-8
t20-L2-7
206-44-O
129-00-0
56-s5-3
218-01-9
50-32-8
193-39-5
53-70-3
LgL-24-2
L32-64-9
TOTBFA

Naphthalene
2 -Methylnaphthalene
1--Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
F]-uoranthene
Qrrene
Benzo (a) anthracene
Chrl'sene
Benzo (a)pyrene
Indeno (L, 2,3-cd) pyrene
Dj-benz (a, h) anthracene
Benzo (grhri)peryIene
Dibenzofuran
Tota]. Benzofluoranthenes

Reported in pg/L (ppb)

0. 050
0. 050
0.050
0.050
0.050
0. 050
0. 050
0. 050
0. 0s0
0.0s0
0.050
0.050
0.050
0. 050
0. 050
0.050
0. 0s0
0. 0s0

< 0.050
< 0.050
< 0.050
< 0.050

0.089
0.13
L.4

0. 50
3.2
2.L
1.4
1.0

0. 83
o.29
0.1?
o.27

0. 054
L.2

U

U

U

U

SfM Senivolatile Surrogate Recovery

d10-2-Methylnaphthal-ene 80.0i!
d14-Dibenzo (a,h) anthracene 75. 38

FORM I sFE**: +3#"##* R



ORGANTCS AI{AI.YSIS DATA SHEET
PNAs by Low Leve1 SW8270D-SrM cClMS
Page 1 of 1

Lab Sample ID: SK58J
LIMS ID: LL-404'1
Matrix: Water
Data Rel-ease Authorizedr V n
Reporred: 04/L3/11 ' )

Date Extracted:. 02/25/1,I
Date Analyzed: 03/0I/1.1, 21230
Instrument/Analyst : NT11/YZ

CAS Nuuber Anal-yte

firsifisrb@
sanple rD: MW-DUP2 

INCoRPoRATED

SA!!PLE

QC Report No: SK58-URS
Project: Kinder Morgan Laurel Station

Event:33762344
Date Sampled: 02/24/1,1.

Date Received: 02/25/1,1,

Sample Amount: 500 mL
Final Extract Volume: 0.5 mL

Di-l-ution Factor: 1.00

RL Result

9L-20-3
91-57- 6
90-L2-0
208-96-8
83-32-9
86-73-7
85-01-8
L20-L2-7
206-44-0
129-00-0
56-55-3
2L8-OL-9
50-32-8
193-39-5
53-70-3
L9L-24-2
t32-64-9
TOIBFA

0.010
0. 010
0. 010
0.010
0.010
0.010
0.010
0.010
0.010
0. 010
0.010
0.010
0.010
0. 010
0. 010
0. 010
0. 010
0.010

0. 055
0. 059
o.o47

< 0.010
0.082
o.L2
0. 9s
o .42
L.7
1.1

o.72
0. s8
o .44
0.11

0. 067
0. 094
0. 0s2
o.74

Naphthalene
2-Methylnaphthalene
1-ldethylnaphthalene
Acenaphthylene
Acenaphthene
F]-uorene
Phenanthrene
Anthracene
Fluoranthene
$rrene
Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Indeno (t ,2 ,3-cd) pyrene
Dibenz (a,h) anthracene
Benzo (9,h, i)perylene
Dibenzofuran
Total Benzofluoranthenes

Reported in pg/L (ppb)

E
E

SIM Semivolatile Surlogate Recovery

d10-2-Methylnaphthalene 86.08
d14-Dibenzo (a,h) anthracene 57. 0%

FORM I TFE## : M#ffiFE R



ORGA}iIICS A}IAI.YSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GClt'tS
Page 1 of 1

Lab Samp]e ID: SK58J
LIMS ID: 1]--404'7
Matrix: Water r .-__)Data Rel-ease Authorizedr V, \Reported: 04/1.3/1.1. -

Date Extracted: 02/25/1,I
Date Analyzed: 03/02/11. L3:26
Instrument/Analyst : NT11/YZ

CAS Nunber Analyte

trs5fisrb@
INCORPORATED

Sa.uple fD: Dlll-DUP2
DILUTION

A/r Dannr+ \ra. cK58-uRS
Project: Kinder Morgan Laurel Station

Event z 337 62344
Date Sampled: 02 / 24 / 1,1.

Date Received: 02/25/7I

Sample Amount: 500 mL
Final- Extract Volume: 0.5 mL

Di]ution Factor: 2.00

RL Result

9L-20-3
91-57-5
90-12-0
208-96-8
83-32-9
86-73-7
85-01-8
L20-L2-7
206-44-O
12 9-00-0
55-5s-3
218-01- 9
50-32-8
193-39-s
53-70-3
L9L-24-2
L32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1 -l'lethylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
F].uoranthene
Qrrene
Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Indeno (t ,2 ,3-cd) pyrene
Dibenz (a, b) anthracene
Benzo (grhri)peryIene
Dibenzofuran
Iotal Benzofluoranthenes

Reported in pgll, (ppb)

0. 020
0.020
0.020
0.020
0. 020
0. 020
0. 020
0. 020
0. 020
0. 020
0.020
0.020
0.020
0. 020
0. 020
0. 020
0. 020
0. 020

0.052
0.054
0. 046

< 0.020
0. 075

0. 11
0. 88
o.42
1.5
1.0

0. 65
0. s2
o .42
0. 15

0. 086
0. 1s

0. 048
0. 63

SIM Semivolatile Surogate Recovery

dl-0-2-MethyJ-naphthalene '77 .32
dl4-Dibenzo (a, h) anthracene 72.12

FORM I *gi:=*: *F*=A k



ORGA}IICS AI{ALYSIS DATA SHEET
PNAs by Low LeveJ- SW8270D-SIM
Page 1 of 1

Lab Sample ID: SK58K
LIMS ID:11-4048
Matri-x: Water
Data Release Authorized: Vl(
Reporred: 04/1,3/1,1, ' )

Date Extracted: 02/25/II
Date Anal-yzed: 03/0L/II 2I:54
Instrument/AnaIyst : NT11/YZ

CAS Nuuber Arralyte

fiisrfisrb@
sample rD: I'fr-S 

INGoRPoRATED

SAI'{PLE

QC Report No: SK58-URS
Project: Kinder Morgan LaureI Station

Event:33762344
Date Sampled: 02/24/LI

Date Received: 02/25/I1,

Sample Amount: 500 mL
Final Extract Vol-ume: 0.5 mL

Di-lution Factor: 1. 00

RL Result

GClMS

91-20-3
91-57-6
90-12-0
208-96-8
83-32-9
86-13-1
85-01-8
1^A 1^ -rzv- Lz- |

206-44-0
12 9-00-0
5 6-s5-3
2L8-01,-9
5 0-32-8
1 93-3 9-s
53-7 0-3
rJ L- Z4-Z
L32-64-9
TOTBFA

0. 010
0. 010
0.010
0.010
0.010
0.010
0. 010
0.01_0
0.010
0.0r.0
0.010
0.010
0.010
0.010
0.010
0.010
0. 010
0.010

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (L, 2, 3- cd) pyrene
Dibenz (a, h) anthracene
Benzo (9. h, i) perylene
Dibenzofuran
Total- Benzof luoranthenes

Reported in pg/L (ppb)

SIM Senivolatile Surrogate Recovery

d10-2-Methylnaphthalene 19.02
d14-Dibenzo (a th) anthracene 69. 7?

o.22
1.3 E
1.7 E

0.010 u
0.010 u
0.30
o.L7

0.010 u
0.010 u
0.010 u
0.010 u
0.010 u
0.010 u
0.010 u
0.010 u
0.010 U
0.087
0.010 u

FORM I **qIffi : *Fffiffi*F R



ORGA}.IICS A}TALYSIS DATA SHEET
PNAs by Low Level SW8270D-SI1'{
Page 1 of 1

Lab Sample ID: SK58K
LIMS ID:11-4048
Matrix: Water | ,-)
Data Release Authorized, V/ \Reported: 04/L3/11.

Date Extracted: 02/25/1,1
Date Anal-yzed: 03/02/l.L 13:50
Instrument/AnaIyst : NT11/YZ

CAS Nunber Anal.yte

Arsbf*sr!@
INCORPORATED

Samp1e ID: t'fi{-S
DTLUTION

QC Report No: SK58-URS
Project: Kinder Morgan Laurel Station

Event: 337 62344
Date Sampled: 02/24/II

Date Received: 02/25/II

Sample Amount: 500 mL
Final Extract Volume: 0.5 mL

Dil-ution Factor: 2.00

RL Result

cclMsi

9L-20-3
91-57-5
90-12-0
208-96-8
83-32-9
86-73-7
85-01-8
IZU- LZ- I

206-44-0
12 9-00-0
5 6-55-3
2L8-0I-9
5 0-32 -8
r vJ-J v-)
53-7 0-3
r9r-24-2
L32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1 -l.lethylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a ) pyrene
Tndonn/1 2 ?-nd\\L'u,J -*'pyrene
Dibenz (a, h) anthracene
Benzo(g,h,i)perylene
Dibenzofuran
Total- Benzofl-uoranthenes

Reported in pgll, (ppb)

0. 020
0. 020
0.020
0.020
0.020
0.020
0. 020
0.020
0.020
0.020
0.020
0.020
0.020
0 .020
0.020
0.020
0.020
0 .020

o.23
1.3
t.7

0.020 u
0.054

0. 30
0. 17

0.020 u
0.020 u
0.020 u
0.020 u
0.020 u
0.020 u
0.020 u
0.020 u
0.020 u
0.078
0.020 u

SIIvI Semivolatile Sunogate Recovery

d10-2-Methylnaphthal-ene 79.
d14-Dibenzo (a, h) anthracene 95.

3?
3?

FORM I t$C€t'# : g*ffi;sn-$ R



ORGAI{ICS AIiIALYSTS DATA SHEET
PNAs by Low Level SW8270D-SIM GCIMS
Page L of 1

Lab Samp1e ID: SK58L
LIMS ID:11-4049
Matrix: Water
Data Release Aut' ' '2
Reported : o4/t-3ll?tt'uot Vl\

Date Extracted: 02/25/Il
Date Anal-yzed: 03/0I/77 22:7-l
Instrument/Analyst : NT11/YZ

CAS Nunber Analyte

irstffsrb@
samp].e rD: t'1!v-z 

INooRPoRATED

SA}4PI,E

QC Report No: SK58-URS
Project: Kinder Morgan Laurel- Station

Event:33762344
Date SampJ-ed: 02/24/II

Date Received: 02 / 25 / 1,I

Sample Amount: 500 mL
Final Extract Volume: 0.5 mL

Dil-ution Factor: 1.00

RL Resu1t

91-20-3
91-57-5
90-12-0
208-96-8
83-32-9
86-13-7
85-01-8
rzv-rz- I

206-44-O
129-00-0
5 6-ss-3
218-01-9
5 0-32-8
LY 5- Jv-3
53-70-3
rYL-24-Z
L32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
F]-uorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo(a)pyrene
Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Renzn 1a- h - i'l ncrrrfgng\Y I 'L' 

L I EVL T

Dibenzofuran
Total Benzofluoranthenes

Reported in p,g/L (ppb)

0. 010
0. 010
0. 010

0.15
0. 010
0. 010
0.010
0.0r_0
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0. 010
0.010

7.6
15
L4

< 0.15
0.39
1.6
1.4

< 0.010
0.048
0.071

< 0.010
0.077

< 0.010
< 0.010
< 0.010
< 0.010

0.49
0. 016

E
E
E
Y

E
E
U

U

o
U
U
U

U

SIM Semivolatile Surogate Recovery

d10-2-MethyJ-naphthal-ene 82.02
d14-Dibenzo (a,h) anthracene 59. 3?

FORM I -#iq##: G###t R



ORGANICS A}.TAT.YSIS DATA SHEET
PNAs by Low Level SW8270D-SIM cClMS
Page 1 of 1

Lab Sampl-e ID: SK58L
LIMS ID:11-4049
Matrix: Water
Data Rel-ease Authorizedr VIJReported: 04/1,3/1,1,

Date Extracted: 02/25/LL
Date Anal-yzed: 03/02/1,1, 1,4:1,4
Instrument/Analyst : NT11 /YZ

CAS Nunber Arralyte

AIsbf;:e!@
INCORPORATED

Sample ID: t'll{-?
DTLUTION

QC Report No: SK58-URS-Project: Kinder Morgan Laurel Station
Event:33762344

Date Sampled: 02/24/\L
Date Received: 02/25/11,

SampJ-e Amount: 500 nL
Final- Extract Volume: 0.5 mL

Dil-ution Factor: 40.0

RL Result

91-20-3
91-57-5
90-12-0
208-96-8
83-32-9
86-73-1
85-01-8
I20-72-7
206-44-0
12 9-00-0
5 6-s s-3
2r8-0r-9
5 0- 32-8
1 93-3 9-5
53-7 0-3
L9L-24-2
L32-54-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1 -f'!ethylnaphthalene
Acenaphthylene
Aeenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo(a)pyrene
f ndeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo(g,hri)perylene
Dibenzofuran
Total- Benzof luoranthenes

Reported in pgl], (ppb)

SIM SeuivoJ.atiJ-e Sunogate Recovery

d10-2-Methylnaphthal-ene 9'7.92
d1 4 -Diben zo (a, h ) anthracene 8 2 . 1 ?

11
26
22

0.40 u
o .42
1.9
1.6

0.40 u
0.40 u
0.40 u
0.40 u
0.40 u
0.40 u
0.40 u
0.40 u
0.40 u
0. 65
0.40 u

0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40

FORM I s3{=*: **F## R



ORGAI{ICS ANAI.YSIS DATA SITEET
PNAs by Low Leve1 SVI8270D-SIM GCIMS
Paoe t oI I

Lab Sample ID: SK58I
LIMS ID:11-4046
Matrix: Water . nj
Data Rel-ease Authorizedr Vf \Reported:04/L3/LI )

Date Extracted MS/MSD: 02/25/11,

Date Analyzed MS: 03/0I/LL 20243
MSD: 03/0I/IL 2l:0'7

Instrument/Analyst MS: NTl1/YZ
MSD: NT11/YZ

Analyte Sanple

Ar3ifisrb@
INCORPORATED

Sanple ID: l'19I-6
I'IATRIX SPIKE

Ar'- Dannr* rln. eK58-URS
Project: Kinder Morgan Laurel- Station

Event:33762344
Date Sampled: 02/24/1,1

Date Received: 02/25/LL

Sample Amount

Final Extract Volume

Dil-ution Factor

Spike ltS
Mti Added-MS Recovery MSD

500 mL
500 mL
u. f,u ml,
0.50 mL
1.00
1.00

Spike MSD
Added-MtiD R€covery RPD

MS:
MSD:

MS:
MSD:

MS:
MSD:

Naphthalene 0.0435
2-Methylnaphthalene 0.0263
L-Methylnaphthalene 0,0192
Acenaphthylene < 0.0100
Acenaphthene 0.0858
Ffuorene 0.130
Phenanthrene 1.21
Anthracene 0.524
Fluoranthene 2.86
Pyrene 1,.94
Benzo (a) anthracene 1,,27
Chrysene 0.962
Et6nr^ /: \ nrrrana 0.1L4
Indeno ('J,,2,3-cd) pyrene O .1,7 6
Dibenz (a, h) anthracene 0. 105
Benzo (9, h, i) perylene 0,143
Dibenzofuran 0.0505
Total Benzofluoranthenes L.25

E

L

r

0 .239 0.300
0.210 0.300
0.255 0.300
0.244 0.300
0.314 0.300
0.396 0.300
1.44 E 0.300

0.800 0.300
2.85 E 0.300
1. 93 E 0.300
1.41 E 0.300
1.07 8Q0.300

0. Bt-B 0.300
0.238 0.300
0.179 0.300
0. 19? 0.300
0.2'70 0.300

1. s6 0. 600

65.2* 0.241
8r.2\ 0.270
78. 6t 0.264
81.3t 0.250
76.12 0.29't
88.7r 0.391

NA 1.14 E
92.02 0.876

NA 1.88 E
NA I.28 E
NA 0. 993

36.08 0.763 Q
34.72 0. 601
20.'tz 0.212
24.7\ 0.183
18.0t 0.l-68
73.22 0.279
51.7t 1.L6

67.8t 3.3?
81.2E 0. 03
81. 68 3.5r
83. 38 2.42
70.4r s.6s
87.0S 1.38

NA NA
11,7* 9.1r
NA NA
NA NA
NA NA
NA NA
NA NA

L2.02 11. 6t
26.0* 2.22
8.3E 15.98

76.2t 3.3r
NA NA

0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0. 300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0. 600

Reported in pq/L (ppb)

NA-No recovery due to high concentration of analyte in original sample,
ca1cul-ated negative recovery, or undetected spike.

RPD calculated usinq sampl-e concentrations per SW846.

FORM III



ORGA}ITCS A}TAI,YSIS DATA SHEET
PNAs by Low LeveJ. SW8270D-SIM cClMS
Paqe 1 of 1

Lab Sample ID: LCS-0225II
LIMS ID:11-4046
Matrix: Water tr ?
Data Release Authorized: V | \
Reporred: 04/13/11

Date Extracted LCS/LCSD: 02/25/1,1

Date Anal-yzed LCS:. 03/0L/Il 16247
LCSD: 03/01/11, I'7:II

Instrument/Analyst LCS: NT11/YZ
LCSD: NT11/Yz

Analyte

fiistffs*@
INCORPORATED

Sanple ID: LCS-022511
I.AB CONTROL SAI{PLE

QC Report No: SK58-URS
Project: Kinder Morgan Laurel_ Station

Event:33762344
Date Sampled: NA

Date Received: NA

SampJ-e Amount LCS:
LCSD:

Fina] Extract Volume LCS:
LCSD:

Dil-ution Factor LCS:
LCSD:

Spike LCS
Added-LCS Recovery

JUU M],
JUU M],
0.50 mL
0.50 mL
1.00
1.00

Spike
LCSD Added-LCSD

LCSD
Recovery RPD

rr^6LrL^l ^n^t\oPtlLltaIcllv

2 -Methylnaphthalene
1 -Methylnaphthalene
Acenaphthylene
Anon:nhfhona

Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) perylene
Dibenzofuran
Total Benzofluoranthenes

0.300 67.3t
0. 300 7t.'7?
0.300 7L.7Z
0.300 69.0r
0.300 7l_. 0t
0.300 85.7t
0. 300 90.7t
0.300 92.02
0.300 110t
0.300 80.3t
0.300 101s
0.300 77.7*
0.300 66.72
0.300 59. 3r
0.300 53.0r
0.300 53.08
0.300 70.72
0. 600 81.3S

71.0* s.3r
7'7 .'tZ 8.0S
80.0r 11.0E
75.09 8.33
73.72 3.7*
90.09 4.92
97 .32 7.1t
98.3t 6.72
1183 6.72

89.3E 10. 6t
110? 8.2*

85. 7E 9. 8t
76. 3E 13 . 5t
68 . 7g t4 .62
75.38 17. 8t
60.7S 13.5t
74 .3t 5. 1t
90.2* 10.3?

0 .202
0.275
0.215
0.207
0 .21,3
0.257
0.2"12
0.276
0.331
0.24L
0.304
v. zJJ I
0.200
0.178
0.189
0. 159
0.2L2
0. 488

0.21-3
0.233
0.240
0.225
0.221,
0.270
0.292
0.295
0.354
0.268
0.330
0.257 Q
0.229
0.206
0.226
0.1,82
0 .223
0.541

0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0. 300
0.300
0.300
0.300
0.300
0.300
0.300
0. 300
0. 600

Reported in pg/L (ppb)

RPD cal-cul-ated using sampl-e concentrations per SW846.

SIM Semivolatile Sumogate Recovery

LCS LCSD
d10-2-Methylnaphthalene 70.08'74.02
d14-Dibenzo (a, h) anthracene 74.3? 83.0?

FORM III SK*S: ***E+g R
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          Memo 

       Century Square 
          1501 4th Avenue, Suite 1400 
          Seattle, Washington   98101 
          206.438.2700  Telephone 
          206.438.2699  Fax 
 

To: Karen Mixon, Project Manager Info: FINAL 

From: Christine T. Gebel, Chemist Date: June 20, 2011 

RE: 
Data Quality Review  
Soil Sampling – January-February 2011 
Kinder Morgan – Laurel Station Data Gap Investigation 

   
The data quality review of 47 soil samples, 2 rinsate blanks, and 3 trip blanks collected between January 31, 

2011 and February 10, 2011 has been completed.  The samples were analyzed by Analytical Resources, Incorporated 
(ARI) located in Tukwila, Washington for benzene, toluene, ethylbenzene, m,p-xylene, and o-xylene (BTEX) by EPA 
Method 8021-modified, low-level benzene by EPA Method 8260 modified by select ion monitoring (SIM), total 
petroleum hydrocarbons (TPHs, gasoline-range, diesel-range, and/or oil-range) by Washington State Department of 
Ecology (Ecology) Methods NWTPH-Gx and NWTPH-Dx, and/or polynuclear aromatic hydrocarbons (PAHs) by 
EPA Method 8270 modified by select ion monitoring (SIM) as indicated in the cross-reference below.  Samples were 
analyzed for the chemical constituents as described in Proposed Additional Data Gap Investigation Sampling 
Activities, Laurel Station, 1009 East Smith Road, Bellingham, Washington, dated January 20, 2011. 

 
The analyses were performed in general accordance with methods specified in EPA’s Test Methods for 

Evaluating Solid Waste (SW-846), Update IIIB, June 2005 and Ecology’s Analytical Methods for Petroleum 
Hydrocarbons, June 1997.  The laboratory provided full data packages containing sample results and associated 
QA/QC data.  The following samples are associated with ARI sample delivery groups (SDGs) SH37, SH61, SH62, 
SI25, SI44, and SJ47: 

 

Sample ID 
Laboratory 

ID Matrix Requested Analyses 
MW1-20 SH37A Soil NWTPH-Gx, BETX, NWTPH-Dx, PAHs, Low-level Benzene 
MW1-25 SH37B Soil NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
MW2-5 SH37C Soil NWTPH-Gx, BETX, NWTPH-Dx 
MW2-10 SH37D Soil NWTPH-Gx, BETX, NWTPH-Dx
MW2-15 SH37E Soil NWTPH-Gx, BETX, NWTPH-Dx
MW2-20 SH37F Soil NWTPH-Gx, BETX, NWTPH-Dx
MW2-25 SH37G Soil NWTPH-Gx, BETX, NWTPH-Dx
MW2-30 SH37H Soil NWTPH-Gx, BETX, NWTPH-Dx
MW2-35 SH37I Soil NWTPH-Gx, BETX, NWTPH-Dx
MW3-5 SH61A Soil NWTPH-Gx, BETX, NWTPH-Dx
MW3-10 SH61B Soil NWTPH-Gx, BETX, NWTPH-Dx
MW3-15 SH61C Soil NWTPH-Gx, BETX, NWTPH-Dx
MW3-20 SH61D Soil NWTPH-Gx, BETX, NWTPH-Dx
MW3-25 SH61E Soil NWTPH-Gx, BETX, NWTPH-Dx
MW3-30 SH61F Soil NWTPH-Gx, BETX, NWTPH-Dx
MW4-05 SH61G Soil NWTPH-Gx, BETX, NWTPH-Dx
MW4-10 SH61H Soil NWTPH-Gx, BETX, NWTPH-Dx
MW4-15 SH61I Soil NWTPH-Gx, BETX, NWTPH-Dx
MW4-20 SH61J Soil NWTPH-Gx, BETX, NWTPH-Dx
MW4-25 SH62A Soil NWTPH-Gx, BETX, NWTPH-Dx
MW4-30 SH62B Soil NWTPH-Gx, BETX, NWTPH-Dx
MW5-20 SH62C Soil NWTPH-Gx, BETX, NWTPH-Dx

 
 



Data Quality Review  
Soil Sampling January-February 2011 
Kinder Morgan – Laurel Station Data Gap Investigation 
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Sample ID (continued) Laboratory ID Matrix Requested Analyses 
MW5-25 SH62D Soil NWTPH-Gx, BETX, NWTPH-Dx
MW5-30 SH62E Soil NWTPH-Gx, BETX, NWTPH-Dx
MW5-35 SH62F Soil NWTPH-Gx, BETX, NWTPH-Dx
MW5-40 SH62G Soil NWTPH-Gx, BETX, NWTPH-Dx
SOIL-DUP10 (Duplicate of MW5-20) SH62H Soil NWTPH-Gx, BETX, NWTPH-Dx
SU1-B27-5 SH62I Soil NWTPH-Gx, BETX, NWTPH-Dx
SU1-B27-10 SH62J Soil NWTPH-Gx, BETX, NWTPH-Dx
SU1-B27-15 SH62K Soil NWTPH-Gx, BETX, NWTPH-Dx
SU1-B27-20 SH62L Soil NWTPH-Gx, BETX, NWTPH-Dx
SU1-B27-25 SH62M Soil NWTPH-Gx, BETX, NWTPH-Dx
Trip Blank SH62N Water NWTPH-Gx, BETX 
SU1-B28-20 SI25A Soil NWTPH-Gx, BETX, NWTPH-Dx
SU1-B28-25 SI25B Soil NWTPH-Gx, BETX, NWTPH-Dx
SU1-B28-30 SI25C Soil NWTPH-Gx, BETX, NWTPH-Dx
SU1-B28-35 SI25D Soil NWTPH-Gx, BETX, NWTPH-Dx
SU1-B28-40 SI25E Soil NWTPH-Gx, BETX, NWTPH-Dx
SU1-B28-45 SI25F Soil NWTPH-Gx, BETX, NWTPH-Dx
SU1-B28-55 SI25G Soil NWTPH-Gx, BETX, NWTPH-Dx
SU1-B28-60 SI25H Soil NWTPH-Gx, BETX, NWTPH-Dx
SOIL-DUP11 (Duplicate of SU1-B28-30) SI25I Soil NWTPH-Gx, BETX, NWTPH-Dx
Trip Blank SI25J Water NWTPH-Gx, BETX 
SU1-B29-20 SI44A Soil NWTPH-Gx, BETX, NWTPH-Dx
SU1-B29-25 SI44B Soil NWTPH-Gx, BETX, NWTPH-Dx
SU1-B29-30 SI44C Soil NWTPH-Gx, BETX, NWTPH-Dx
SU1-B29-34 SI44D Soil NWTPH-Gx, BETX, NWTPH-Dx
SOIL-DUP12 (Duplicate of SU1-B29-30) SI44E Soil NWTPH-Gx, BETX, NWTPH-Dx
Rinsate1 SI44F Water NWTPH-Gx, BETX, NWTPH-Dx
Rinsate2 SI44G Water NWTPH-Dx 
Trip Blank SI44H Water NWTPH-Gx, BETX 
SU1-B28-35 SJ47A Soil PAHs 

 
The following comments refer to ARI’s performance in meeting the quality control specifications described in 

the analytical methods.  Data were qualified based on the method criteria and guidance provided in the EPA 
document USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, June 
2008.  Data qualifiers assigned to this sample set are included in Table 1.  Data qualifiers that may be assigned to 
data from these SDGs include: 
 

 U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 

 J - The analyte was positively identified; the associated numerical value is the approximate concentration 
of the analyte in the sample.  A ‘+’ or ‘-‘ may be assigned to the ‘J’ flag to indicate high or low bias, 
respectively. 

 
 UJ - The analyte was not detected above the reported sample quantitation limit.  However, the reported 

quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to 
accurately and precisely measure the analyte in the sample.   

 
 R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria.  The presence or absence of the analyte cannot be verified. 
 

 DNR - Do Not Report.  Multiple results reported from different analytical dates and/or dilutions.  Value 
from another analysis should be used. 
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Sample Receipt 
 
Samples were shipped by overnight delivery to the laboratory.  Upon receipt by the laboratory, the sample jar 
information was compared to the associated chain-of-custody (COC) and the cooler temperatures were recorded.   
One or more coolers were received below the EPA-recommended limits of 4°C±2°C at 0.1°C, 1.9°C, 1.4°C, and 0.7°C.  
Data were not qualified based on the cooler temperatures. 
 
The laboratory noted that the trip blank was not noted on the COCs associated with SDGs SH61 and SI25.  The 
laboratory analyzed the trip blank in accordance with laboratory standard operating procedures and after concurrence 
from URS Corporation.   
 
The sample bottles for SU1-B27-5, SU1-B27-10, SU1-B27-15, SU1-B27-20, and SU1-B27-25 were incorrectly labeled 
as B27-5, B27-10, B27-15, B27-20, and B27-25.  Also, the sample bottles for SU1-B28-25 were incorrectly labeled as 
SU1-B2-25.  The laboratory logged these samples using the correct sample IDs after concurrence from URS 
Corporation. 
 
SU1-B27-10 was submitted to the laboratory with double the required amount of soil in a methanol preserved VOC 
vial.  The laboratory initially analyzed VOCs from the sample jar for total solids.  At the direction of URS, the 
laboratory reanalyzed VOCs from the methanol preserved VOA vial.  The results from the initial VOC analysis will not 
be used and are flagged ‘DNR’ for Do Not Report. 
 
Rinsate2 was submitted for BETX in methanol preserved VOA vials; therefore, no NWTPH-Gx and VOCs analyses 
were possible on this sample. 
 
Request for analysis of PAHs was not noted on the COCs for several samples; however, PAHs were required for these 
samples based on the TPH results.  URS Corporation requested PAH analyses be performed in accordance with the 
Sampling and Analysis Plan. 
 
Organic Analyses 
 
Samples were analyzed for BTEX, TPHs, and/or PAHs by the methods identified in the introduction to this report. 
 
1. Holding Times – Acceptable  
 
2. GC/MS Instrument Performance Checks – Acceptable (applicable to PAHs by 8270-SIM only) 
 
3. Initial and Continuing Calibrations – Acceptable except as noted below: 
 

NWTPH-Dx - The %Ds for n-triacontane exceeded the method limit of 15% in the continuing calibrations 
analyzed on February 9, 2011 (21.0%, high), and February 10, 2011 (19.8% and 22.3%; high), and 
February 15, 2011 (16.0%, high).  As n-triacontane is a surrogate, data were not qualified based on these 
continuing calibration results. 
 
PAHs by Method 8270-SIM – The response factor (RF) for benzo(a)anthracene was below the minimum 
required RF in this continuing calibration.  The result for benzo(a)anthracene in the SU1-B28-35 is 
qualified as estimated and flagged ‘UJ’ based on the continuing calibration RF for benzo(a)anthracene. 

 
4. Blanks – Acceptable 
 
5. Surrogates – Acceptable except as noted below: 
 

NWTPH-Gx – The percent recoveries for trifluorotoluene and bromobenzene in the following samples 
exceeded the control limits as described below. 
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Sample ID 
Trifluorotoluene Bromobenzene 

% Recovery Control Limits % Recovery Control Limits 
MW1-20 139% 66-123% 165% 62-130% 
SU1-B28-35 135% 66-123% 239% 62-130% 

 
The results for gasoline-range hydrocarbons in MW1-20 and SU1-B28-35 are qualified as estimated and 
flagged ‘J’ based on the high surrogate recoveries. 
 

6. Internal Standards – Acceptable except as noted below (applicable to PAHs by Method 8270-SIM and low-
level benzene by Method 8260-SIM only): 

 
PAHs by Method 8270-SIM – The internal standard area counts for d12-chrysene and d12-perylene in  
SU1-B28-35 exceeded the method limits of -50% to +200%.  The results for pyrene, chrysene, 
benzo(a)pyrene, and total benzofluoranthenes in SU1-B28-35 are qualified as estimated and flagged ‘J’ 
based on the elevated internal standard area counts.   

 
7. Laboratory Control /Laboratory Control Sample Duplicate (LCS/LCSD) – Acceptable where applicable 

except as noted below: 
 

BTEX by Method 8021-modified – The percent recoveries for the benzene in one or more LCS/LCSD 
pairs exceeded the control limits of 72-120% as described below. 

 
Analysis Date LCS LCSD 
2/8/2011 ok 123% 
2/9/2011 130% 130% 
2/10/2011 130% 128% 

     ok – Result acceptable 

 
As the percent recovery in the LCS and the relative percent difference (RPD) for the LCS/LCSD pair 
analyzed on February 8, 2011 were acceptable, data were not qualified for benzene based on the LCSD 
recovery.  Benzene was not detected in the samples associated with the LCS/LCSD pairs analyzed on 
February 9, 2011 and February 10, 2011; therefore, data were not qualified based on the elevated 
LCS/LCSD recoveries. 
 

8. Matrix Spike/Matrix Spike Duplicates (MS/MSDs) - Acceptable except as noted below: 
 

BTEX by Method 8021-modified – MS/MSDs were performed on SU1-B28-20 and SU1-B29-20.  Results 
were acceptable. 
 
A MS/MSD was performed on MW5-25.  The percent recoveries for benzene in the MS (123%) and MSD 
(128%) exceeded the control limits of 72-120%.  Benzene was not detected in MW5-25; therefore, data 
were not qualified based on the elevated MS/MSD recoveries. 
 
NWTPH-Gx – MS/MSDs were performed on MW5-25, SU1-B28-20, and SU1-B29-20.  Results were 
acceptable. 
 
NWTPH-Dx – MS/MSDs were performed on MW2-35, MW5-25, SU1-B28-20, and SU1-B29-20.  Results 
were acceptable.  
 
PAHs by Method 8270-SIM – A MS/MSD was not performed in association with this analysis.  Precision 
and accuracy were assessed using the LCS/LCSD. 
 
Low-level Benzene by 8260-SIM – A MS/MSD was not performed in association with this analysis.  
Precision and accuracy were assessed using the LCS/LCSD. 
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9. Field Duplicates (applicable to BTEX, NWTPH-Gx and NWTPH-Dx) – Acceptable  
 

General – Field duplicates were submitted for MW5-20, SU1-B28-30, and SU1-B29-30 and identified as 
SOIL-DUP10, SOIL-DUP11, and SOIL-DUP12, respectively.  Results were comparable. 
 

10. Reporting Limits – Acceptable except as noted below: 
 

General – The reporting limits for one or more BTEX, gasoline-range TPH, diesel-range TPH, motor oil-
range TPH, and/or PAHs in several soil samples were elevated due to the percent moisture content of the 
samples and/or lower extraction volume used due to high concentrations of target analytes present in the 
samples.  The elevated reporting limits may affect the use of the data for regulatory comparison. 
 
BTEX by Method 8021-modified – Samples associated with SDG SH37 were initially analyzed by EPA 
Method 8021B for BTEX.  Due to a laboratory error, the initial calibration was not analyzed at a 
concentration low enough so that the benzene reporting limit for MW1-20 was below the required 
screening level.  The reporting limits for benzene in all other samples in this SDG met the screening level 
for benzene.  The laboratory reanalyzed MW1-20 using EPA Method 8260-SIM in order to meet the 
required screening level for benzene.  The result for benzene in the EPA Method 8021B analysis of this 
sample is flagged ‘DNR’ for Do Not Report and will not be used. 
 
PAHs by Method 8270-SIM – The results for 2-methylnaphthalene and 1-methylnaphthalene in MW1-20 
exceeded the calibration range of the instrument and were flagged ‘E’ by the laboratory and have been 
qualified with the flag ‘DNR’ for Do Not Report.  As the reporting limits for analytes were lower for the 
undiluted analysis, results for compounds that were not flagged ‘E’ by the laboratory in the undiluted 
analysis of this sample are qualified with the flag ‘DNR’ for the diluted analysis. 
 
Evaluation of the acenaphthene results in the initial analysis and dilution of MW1-20 showed a RPD 
greater than 20%.  The higher concentration for acenaphthene in the diluted analysis is reported as a 
conservative approach in these samples, and the acenaphthene result in the initial analysis is flagged 
‘DNR.’ 
 
The results or reporting limits for one or more PAHs in MW1-20, MW1-25, and SU1-B28-35 were flagged 
‘M’ or ‘Y’ by the laboratory to indicate that the result (M flag) or reporting limit (Y flag) was elevated due 
to matrix interferences.  The ‘M’ and ‘Y’ flagged results are considered estimated and are qualified with a 
‘J’ or ‘UJ,’ respectively. 
 

11. Chromatographic Review 
 

NWTPH-Dx and NWTPH-Gx – The laboratory identified TPH patterns as noted below. 
 

Pattern Identification Associated Samples 
Gasoline MW1-25 
GRO MW1-20, MW2-15, MW5-35, SU1-B28-35 
Gasoline/GRO SU1-B28-40, SU1-B28-45 
Diesel MW1-20, MW1-25, MW2-5, MW2-10, MW2-15, MW2-30, MW5-40, 

SU1-B28-35, SU1-B28-45 
DRO SU1-B28-20, SU1-B28-40 
Motor Oil MW1-20, MW1-25, MW2-5, MW2-10, MW2-15, MW2-20, MW2-30, 

MW4-25, MW4-30, MW5-35, MW5-40, SU1-B27-10, SU1-B27-15, 
SU1-B27-20, SU1-B28-20, SU1-B28-30, SU1-B28-35, SU1-B28-45, 
SOIL-DUP11, SU1-B29-20, SU1-B29-30, SU1-B29-34, SOIL-DUP12 

Gasoline/GRO – Pattern profile indicates the presence of gasoline and other unidentifiable hydrocarbons. 
GRO – Pattern profile does not match laboratory standard chromatogram for gasoline. 
DRO - Pattern profile does not match laboratory standard chromatogram for diesel. 
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Overall Assessment of Data 
 

The data reported in these SDGs, as qualified, are considered to be usable for meeting project objectives.  
The completeness for SDGs SH37, SH61, SH62, SI25, SI44, and SJ47 is 100%. 

 
Table 1 - Summary of Qualified Data 

 

Sample ID Lab ID Analyte Result Units 
Final 
Result 

MW1-20 SH37A Gasoline-range hydrocarbons 1,400 mg/kg 1,400 J 

Benzene (Method 8260C) 40 U ug/kg DNR 

2-Methylnaphthalene 12,000 E ug/kg DNR 

1-Methylnaphthalene 7,900 E ug/kg DNR 

Acenaphthylene 100 Y ug/kg 100 UJ 

Acenaphthene 220 ug/kg DNR 

Dibenzofuran 360 M ug/kg 360 J 
SH37A 
DL 

Naphthalene 2,800 ug/kg DNR 

Acenaphthylene 240 U ug/kg DNR 

Fluorene 1,100 ug/kg DNR 

Phenanthrene 2,000 ug/kg DNR 

Anthracene 240 U ug/kg DNR 

Fluoranthene 240 U ug/kg DNR 

Pyrene 240 U ug/kg DNR 

Benzo(a)anthracene 240 U ug/kg DNR 

Chrysene 320 ug/kg DNR 

Benzo(a)pyrene 240 U ug/kg DNR 

Indeno(1,2,3-cd)pyrene 240 U ug/kg DNR 

Dibenz(a,h)anthracene 240 U ug/kg DNR 

Benzo(g,h,i)perylene 240 U ug/kg DNR 

Dibenzofuran 320 M ug/kg DNR 

Total Benzofluoranthenes 240 U ug/kg DNR 

MW1-25 SH37B Dibenzofuran 98 M ug/kg 98 J 
SU1-B27-10 SH62J Gasoline-range hydrocarbons 7.6 U mg/kg DNR 

Benzene 19 U ug/kg DNR 

Toluene 19 U ug/kg DNR 

Ethylbenzene 19 U ug/kg DNR 

m,p-xylene 38 U ug/kg DNR 

o-xylene 19 U ug/kg DNR 
SU1-B28-35 SI25D Gasoline-range hydrocarbons 440 mg/kg 440 J 
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Table 1 - Summary of Qualified Data (continued) 
 

Sample ID Lab ID Analyte Result Units 
Final 
Result 

SU1-B28-35 
(continued) 

SJ47A Naphthalene 48 Y ug/kg 48 UJ 

Anthracene 16 M ug/kg 16 J 

Pyrene 11 ug/kg 11 J 

Benzo(a)anthracene 4.9 U ug/kg 4.9 UJ 

Chrysene 42 ug/kg 42 J 

Benzo(a)pyrene 15 ug/kg 15 J 

Dibenzofuran 37 Y ug/kg 37 UJ 

Total Benzofluoranthenes 13 ug/kg 13 J 

 SJ47A DL Naphthalene 49 U ug/kg DNR 

  2-Methylnaphthalene 440 ug/kg DNR 

  1-Methylnaphthalene 350 ug/kg DNR 

  Acenaphthylene 49 U ug/kg DNR 

  Acenaphthene 49 U ug/kg DNR 

  Fluorene 150 ug/kg DNR 

  Phenanthrene 240 ug/kg DNR 

  Anthracene 49 U ug/kg DNR 

  Fluoranthene 49 U ug/kg DNR 

  Pyrene 49 U ug/kg DNR 

  Benzo(a)anthracene 49 U ug/kg DNR 

  Chrysene 49 U ug/kg DNR 

  Benzo(a)pyrene 49 U ug/kg DNR 

  Indeno(1,2,3-cd)pyrene 49 U ug/kg DNR 

  Dibenz(a,h)anthracene 49 U ug/kg DNR 

  Benzo(g,h,i)perylene 49 U ug/kg DNR 

  Dibenzofuran 49 U ug/kg DNR 

  Total Benzofluoranthenes 49 U ug/kg DNR 
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aU 
Analytical Chemists and Consultants

February 17,20ll

Karen Mixon
URS Corporation
Century Square
1501 Fourth Avenue Suite 1400
Seattle, WA 98101

RE: Kinder Morgan - Laurel Station
ARI Job: SH37

Dear Karen:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt
documentation, and the final data package for the project referenced above.

Sample receipt information and analytical details are addressed in the Case Narrative.

Copies of the reports and all associated raw data will be kept on file at ARI. If you have any
questions or require additional information, please contact me at your convenience.

Sincerely,
ANALYTICAL RESOURCES. INC.

Kelly Bottem
Client Services Manaser
(206) 69s-62rr
kellyb@ailabs.com
wlvw_.arilabs.com

Pagel "r 441
4611 South 134th Place, Suite 100 o TukwilaWAg8l68 o 206-695-6200 o 206-695-6201 fax
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ARI Client:

COC No(s): Delivered by: UPS Courier

Assisned ARlJob N", S t\ 3 -?

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to coobr?

Were custody papers included with the cooler?

Were custody papers properlyfilled out (ink, signed, etc.) .............

Temperature of Cooler(s) ('C) (recommended 2.0-6.0 "G for chemistry)... ..... O ,l
lf cooler temperature is out of compliance fill out form 00070F TempGun tD#: qjqqk"(1

Other:_

Gooler Receipt Form

Project Name:

Tracking No: L1

Were all boftles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received? ................

Did all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (bottles) require preservation? (aftach preservation sheet, excluding VOCs)...

Were all VOC vials free of air bubbles? ...'.................

Was sufficient amount of sample sent in each bottle? ..........

Analytical Resources, Incorporated
Analytical Chemists and Consultants

ri,p.g 0Ju

@
@
€E"

coolerAccepte aov: ,4\/ o"t , 43f t t rrme: /64o
Complete custodyforms and altach all shipptng documents

Log-ln Phase:

Was a temperature blank included in the cooler?

What kind of packing material was used? ... Bubble Wrap QVet lce Fet eacrQadgiyf'oam Atb4 eaper

Wassufiicienticeused(if appropriate)?................. NA

@rK
NO

NO

NO

co
NO

NO

NO

NO

NO

NO

NO

NO

@
YES

@
@
@
@
GE
@rn

YES

'6t
Split by:

Sample ID on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COG

Additional Notes, Discrepancies, E Resolufions.'

Bv: Date:

F4rnm

oot
Small ) "sm"

Peabubbles ) "pb"

Large ) "1g"

Headspace ) o'hs"

0016F
3t2110

Revision 014

=H*?; ffi#ffiffi*e

Cooler Receipt Form
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ARI Job No: SH37
CIient: URS

Proj ect. Event : 331 6211 B

Proj ect Name: Kinder Morgan Laurel Stn. Data Gap

Sanple ID
ARI

Lab ID
ARI

LIMS ID Matrix Sample Date/Time VTSR

MW1-2 0

MW1-25
MW2-5
MW2-10
MW2-15
MW2-20
MW2-25
MW2-30
MW2-35

SH37A
SH37 B
SH37C
SflJ / u
JI1J / L
SH37 F
SflJ / b

SH37 H
SH37 ]

rr-226'7
rr-2268
rr-2269
rI-22't 0
rr-22'7 L

1L-22'7 2
rr-221 3
rr-221 4

1"L-2215

Soif
Soi f
Soil
50 r_L

Soif
50r_L
504 -L

Soi-f
Soil

0r/3L/L
0L/3L/L
02/0L/7
02/0r/L
02/0r/7
02/0r/7
a2/0L/L
02/0r/7
02/0r/1

11:30
12:05
10:45
10:55
II:20
13:00
13:30
14: 05
14:50

02/03/7r
02/03/rr
02/03/r7
02/03/r1
02/03/n
02/03/rr
02/03/rr
02/a3/rr
02/03/Lr

l0:40
10:40
10:40
10:40
1O:40
1O:40
10:40
1O:40
10:40

Printed 02/03/II

=+€#?: ##Wffi5
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Sample Receipt:

Analytical Resources, Inc. (ARI) received nine soil samples on February 3,2011 under ARI Sample Delivery
Groups (SDGs) SH37. The samples were received with a cooler temperature l.4oc. For further details
regarding sample receipt, please refer to the Cooler Receipt Form.

The samples were analyzed for the parameters listed below, as requested on the Chain of Custody.

Acid/Silica Cleaned NWTPH-Dx:

The samples were extracted on 213111 and analyzed on 2l7lll - within the method recommended holding
times.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): Are in control.

Surrogates: All surrogate percent recoveries were within control limits.

Method Blank: The method blank was free of contamination.

Samples: There were no irregularities with the samples.

LCS/LCSD: All LCS and LCSD percent recoveries were in control.

Matrix spike/ matrix spike duplicate/ RPDs: Are in control.

Gasoline Ranee Oreanics bv NWTPH-Gx plus BTEX bv 8021B Mod:

The samples were analyzed on2l9ll0 - within the method recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Surrogates: The gas surrogates trifluorotoluene and bromobenzene are out of control high for sample MWl-
20.

Method Blanks: The method blank was free of contamination.

Samples: Sample MWI-20 required a dilution and was also analyzed for SIM benzene in order to meet
client requested reporting limits.

LCS/LCSD: Are in control.

Benzene bv 8260C- SIM:

The samples were analyzed on2l9l10 - within the method recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

SF{G? r ffiffiffiffi?
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Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Surrogates: Are in control.

Method Blanks: The method blank was free of contamination.

Samples: There were no irregularities with the samples.

LCS/LCSD: Are in control.

PAHs bv 8270D SIM:

The samples were extracted on 2ll0ll1 and analyzed on 2llllll - within the method recommended holding
times.

Initial calibration(s): Al1 analytes of interest were within method acceptance criteria.

Continuing calibration(s): Are in control.

Surrogates: All surrogate percent recoveries were within control limits.

Method Blank: The method blank was free of contamination.

Samples: There were no irregularities with the samples.

LCS/LCSD: All LCS percent recoveries were in control.

SHg?: ffiffimffi#



#s:fiStb@
INCORPORATED

Matrix: Soil

(orER) n-Tarnhpnrr'l

MW1-2 0

MVil -2 5
MW2-5
MW2-10
MW2-15
MW2-20
MW2-25
MW2-30
MB-020311
LCS-020311
LCSD-020311
MW2-35
MW2-35 MS
MW2-35 MSD

96 -92 0
95. 6? 0
93.0? 0
86.1? 0
93.3? 0
92.L2 0
85.22 0
89.48 0
104% 0

95.42 0
r02z 0

90.5? 0
89.9% 0
9r.22 0

CLEAI{ED TPIID ST RROGATE RECOVERY SUMI'IARY

QC Report No: SH37-URS
Project: Kinder Morgan Laurel- Stn. Data Gap

331 621 1 8

Client ID TOT OUT

LCS/MB LIMITS

(59-134 )

QC LIMITS

(43-137)

Prep Method: SW3546
Log Number Range:. !I-2261 to II-2215

Page 1 for SH37
FORM-II TPHD

S##?: ffiffi@r.t?



ORGAI\IICS AIIALYSIS DATA SHEET
TOTAT DTESEL RANGE HYDROCARBONS
NWTPHD bv GClFID-Silica and Acid Cleaned
Page 1 of 1
Matrix: Soi-l-

Data Rel-ease Authorized:
Reported:. 02/1,I/n "6
ARI ID Sanple ID

A1- Panart- NIn.
Prni onl- .

ANALYTICALT^=
RES;ifi;EK7
INCORPORAIED

SH37-URS
Kinder Morgan Laurel- Stn. Data
331 6211 I

Extraction
Date

Analysis EEV
Date DL Range Result

SH37A
rr-2261

SH37B
1I-2268

)NJ /U

rt-2269

SH37D
rr-227 0

JIlJ / L

1"L-221r

SH37 F
I1-22'72

SH37G
rr-221 3

SH37H
rr-221 4

MB-020311
II-22'7 5

SH37]
7r-221 5

02/03/t\
OIL

02/03/tr
OIL

02/03/1.1,
OIL

02/03/77
OIL

02/01 /rr
F] D9

02/07 /rt
FID9

02/0'7 /1.1
F] D9

02/01/1-1.
FI D9

02/01 /17
FI D9

1 600
1400
96 .92

560
510
95 .62

L7
42
93.0%

16
2L
86.l_%

200
2to
93.3?

< 5.2 u
30
92.LZ

< 5.2 v
<10u
85 .22

100
t20
89.4%

< 5.0 u
< 10 u
104%

< 5.2 u
<10u
90. s?

MW1-20 02/03/17
HC ID: DIESEL/MOTOR OIL

02/0'7 /1"7 1.00
FID9 20

DieseL
Motor Oil
a-'T'arnlranrr'l

DieseI
Motor Oil
a-Tarnhanrr'l

Diesel
Motor OiI
a-Tornhanrrl

DieseI
Motor Oil
a-Tornhanrr'l

Diesel
Motor OiI
n-Tornhanrrl

Diesel
Motor OiI
a-Tornhonrrl

Diesel-
Motor Oil-
n-Tornhanrr'l

DieseI
Motor Oil
n-Tornhenrrl

DieseL
Motor Oil
n-Tornhonrr'l

Diesel-
Motor Oil
o-Terphenyl

1.00
10

1.00
1.0

1.00
1.0

100
200

51
100

5.1
10

5.4
11

21
54

5.2
10

5.2
10

5.2
10

MW1-25
HC ID: DIESEL/MOTOR

MW2-5
HC ID: DIESEL/MOTOR

MW2-10
HC ID: DIESEL/MOTOR

MI^12 - 15
HC ID: DIESEL/MOTOR

02/0'7 /1.1 1.00
FrD9 5.0

MW2-20 02/03/77
HC ID: MOTOR OIL

1.00
1.0

1.00
1.0

MW2-25
HC ID: ---

MW2-30
HC ID: DIESEL/MOTOR

Method Bfank
HC ID: ---

MW2-35
HC ID: ---

02/03/rr l_.00
1.0

02/03/rr
OIL

02/03/rr

02/03/17

02/0't /LL 1.00
FID9 1.0

02/0'7 /1L 1.00
FID9 1.0

5.
10

q

10
02/01 /77

FI D9

Reported in mglkg (ppm)

EFV-Effective Fi-nal Volume in mL.
DL-Dilution of extract. prior to anal-ysis.
Rl-Reporting 1imrt.

Diesef quantitation on total peaks in the range from C12 to C24.
Motor Oil quantltation on tot.al- peaks in the range from C24 to C38.
HC ID: DRO/RRO indicate resul-ts of organics or additionat hydrocarbons j-n
ranqes are not identifiabl-e.

FORM I SF-t#" j #BffiryS



als:fi:rb@
INCORPORATEDORGAI{ICS AI.TALYSIS DATA SHEEI

NWTPHD by GClFID-SiIica and Acid Cleaned
Pase 1 of 1

T,:h Samnl c TD. SH37I
LIMS ID: 17-2215
Matrix: SoiI
Data Release Authorized:
Ran^rta.l . l))/ lll11

MSD: 02 / 0'7 / 11 2I: 46
lnstrument/Ana1yst MS: FID/MS

MSD: FID/MS

Range

Sample ID: l'19I2-35
MS/MSD

QC Report No: SH37-URS
Project: Kinder Morgan Laure} Stn. Data Gap

337 6211 I
Date Sampled: 02/0I/1,I

Date Received: 02/03/11"

Date Extracted MS/MSD:. 02/03/11, SampJ-e Amount MS: 9.80 g-dry-wt
MSD: 9.71 g-dry-wt

Date Anal-yzed MS: 02/01 /I7 21 :25 Finaf Extract Vol-ume MS: 1.0 mL
MSD: 1.0 mL

Dilution Factor MS: 1.0
MSD: 1.0

Percent Moisture z 4.2%

Spike Mti Spike MSD
Sample Mtl Added-llS Recovery MSD Added-MSD Recovery RpD

Dies el-

o-TerphenyJ-

Resul-ts reported in mglkg
RPD calculated usi-ng sampl-e concentrations per SW846.

< 5.2 1,25 153 Bl-.7? 1_27 154 82.52 1.6r

TPHD Surrogate Recovery

MS MSD
89. 9% 9I.22

FORM III

Fi r4\% . f-ej-ar E

-Ft-+ f g€ir5ifrr+ E+



Aistil:tb@
INCORPORATEDORGA}.TICS AIiIATYSIS DATA SHEET

NWTPIID by GClFID-SiLica and Acid Cleaned
Page 1 of 1

Lab Sample ID: LCS-020311
LIMS ID: tL-2215
Matrix: Soil
Daca Rel-ease Authorized:
Rannricci. n) /11 /II

LCSD: 02/01/1"I 11:5L
Instrument/Analyst LCS: FID/MS

LCSD: FID/MS

Range

Sa:np1e ID: LCS-020311
LCS/LCSD

f)- Pannrl- Nln. CH37-URS
Project: Kinder Morgan Laurel Stn. Data Gap

337 621 1 8

Date Sampled: 02/0L/II
Date Received: 02/03/II

Date Extracted LCS/LCSD:. 02/03/I1 SampJ-e Amount LCS: l-0.0 q
LCSD: 10.0 g

Date Anal-yzed LCS:. 02/01 /I1 I7:29 Final- Extract Vol-ume LCS: 1.0 mL
LCSD: 1.0 mL

Dil-ution Factor LCS: 1.0

Spike LCS

LCSD: 1.0

Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

a-Tornlronrr'l

Results reported in mglkg
RPD calcul-ated usinq sample concentrati-ons per SW846.

134 1s0 89.3% 134 150 89. 3% 0. 0B

TPHD Surrogate Recovery

LCS LCSD
95 .4% r02e"

EORM III

SE.{*?: ffiffiffie+S



Ars:ffs*@
INCORPORATED

TOTAI, DIESEL R.ANGE HYDROCARBONS-EXTR,ACTION REPORT

Matri-x: Soil-
Date Received:

ARI ID

02/03/11,

ARI Job: SH37
Prniaal- ' Ki nrior Mnrc:n T.rrrral Q+- n f\rf r r'-rn!!vJevu I'rv!yqrr !aursf uLll. uqLa gof/

337 621 1 I

CLient ID
Cl-ient
Amt

Final-
Vol-

Pran

Basi-s Date

7I-226'7 -SH31A
11-2268-SH37B
1r-2269-SH3'7C
7I-221 0-SH37D
I!-ZZ / -L-JflJ /I!
rr-zztz->n5lE
r!-zz / J-JnJ /b
II-221 4 -SH37 H

1L-2215-020311MB1
I]--2215-020311LCS1
:-I-2215-020311LCSD1
rr-zz /f,-bllJ /_L

7I-22'7 5-SH37rMS
7I- 22'7 5- SH3 7 r MS D

MW1-20
MW1-2 5
MW2-5
MW2-10
MW2- 1 5
tM2-20
MW2-25
MW2-30
Method Bfank
Lab Controf
Ltn t-nhlrn I tlr1n

MW2-35
MW2-35
MW2-35

9.83 q
9.76 g
9.18 g
9.28 q
9.32 q
9.10 q

9.10 g
10.0 q
10.0 g
10.0 g

Q QO n

9.71, g

1.00 mL
1.00 mL
1.00 mL
1.00 mL
.1 .UU ML
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL

02/03/tt
02/03/17
02 / 03 /17
02/03/rr
02/03/rr
02/03/1,1,
02/03/rr
02/03/11,
02/03/11,
02/03/1L
02/03/rr
02/03/rL
02/03/11,
02/03/1,r

D

D

D

D

D

D

D

D

n
D

D

Basis: D:Dry Weight W:As Received
DieseJ. Extraction Report

5FE*?: *ffiffiHffi



arsffisrb@
INCORPORATED

TPHG SOIL SURROGATE RECOVERY SUM}4ARY

ARI Job: SH37
Matri-x: SoiI

IRtrR\
(TFT)
(BBZ)

A1- Dannrf l\ln. cu37-uRS
Proj ect : Kj-nder Morgan

Event:33762718
Lauref Stn. Data Gap

Client ID BE'B TFT B.BZ TOT OUT
MB-020911
LCS-020911
LCSD-020911
MW1-2 0
MWl-25
MW2-5
MW2-10
MW2-15
MW2-20
MW2-25
MW2-30
MW2-35

Bromof l-uorobenzene
Trif l-uorotol-uene
Bromobenzene

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

LCS/MB LIMITS
(70-130)
(80-120)
( 80-120 )

tT-221 5

99.'7e" 99.3U
109% 7042
1l-0% 1052
1398* 1652*
103% I02Z
101% 10 0 ts

r02z 101?
7I4e" 96.6e"
101? 99.8?
101? 101%

99.LZ 98.1e"
I02e" 99.5?

0
n

0
2
0
0
0
0
0
0
0
0

QC LTMITS
( 7 0-130 )

(66-r23)
( 62-130 )

Log Number Range: LL-2261 Lo

FORM II TPHG

Page 1 for SH37

=+{F? 
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AlsbfiSrb@
INCORPORATED

BETX SOIL SI'RROGATE RECOVERY SIJM}4ARY

ARI Job: SH37
Matrix: Soil

QC Report No: SH37-URS
pr^iaaf . Ki nder Mnro:n T.rrrro l qf n f):f r f]rn

Event : 337 62'718

TOT OUTClient ID
MB-020911
LCS-020911
LCSD-020911
MW1-20
MW1-2 5

MW2-5
MW2- 1 0
MW2- 1 5
MW2-20
MW2-25
MW2-30
MW2-35

(1!r') : r'rar-Luorotol.uene
(BBZ) : Bromobenzene

Loq Number Ranse:. II-226'7 to

LCS/MB LIMITS QC LIMITS
(80-120) ( 68-124)
('71-r20 ) ( 62-134)

Lr-22-t5

r02z 101%
105% 104?
109% 106?
1t_6% 118?
104% r02z
r02z 100i!
r02z 1"022
r01 z 1 15?
1.022 99.8%
100? 99.12

99.32 99.r2
L02Z 101%

0

0

0
0
0
0

0
0
0
0
0

FORM II BETX

9)da I in r \H < /

qtlE*F #ftf,fr?*#Etr€5'##€F+--



ORGA}TICS ANATYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: MB-020911
LIMS IDt 1L-2261
Matrix: Soil .t4
Data Rel-ease Authorized /Z/
Reported : 02 / I0 / fi.

Date Analyzed: 02/09/II 08:29
Instrument/AnaIvst : PID3/MH

CAS Nunber Anal-yte

fiis:ffsrb@
sanple rD: MB-020911 

INGoRPoRATED

METHOD BLANK

QC Report No: SH37-URS
Project: Kinder Morgan Laurel- Stn. Data Gap

Event: 337 62118
Date Sampled: NA

Date Recei-ved: NA

Purge Vo-Iume: 5.0 mL
Sample Amount: 100 mg-dry-wt

RL Result

1I-43-2 Benzene
108-88-3 Toluene
1 00-4 1-4 Ethylbenzene
L1 960I-23-I m, p-XyJ-ene
95-41-6 o-Xylene

I2
L2
I2
25
I2

<12U
<12U
<L2u
<25u
<72u

GAS ]D
Gasol-lne Range Hydrocarbons 5.0 < 5.0 U ---

BETX Surrogate Recovery

Tri-f l-uorotof uene
Bromobenzene

r02e.
101?

Gasoline Surrogate Recovery

Tri fluorotofuene
Bromobenzene

99.'72
99.32

BETX values reported in VS/kS (ppb)
Gasol-ine values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable gasoline paEEern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I ShlE?: tr*ffiTffi



ORGANTCS AI.IALYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample fD: SH37A
LIMS ID: II-226'7
Matrix: SoiI ,4Data Refease Authorized:r/
Reporredl.02/I5/1I '

Date Analyzedz 02/09/1,1- 1,5:44
Instrument,/Analyst : PID3/MH

CAS Nunber Anal.yte

Aisbfi:tb@
INGORPORATED

Sample ID: MW1-20
SAI\4PLE

QC Report No: SH37-URS
Project: Kinder Morgan Laurel- Stn. Data Gap

Event:33762118
Date Sampled: 07/31/LI

Date Received: 02/03/1,I

Purge Volume: 5.0 mL
Sample Amount: 31 mg-dry-wt

Percent Moisture- 1 .I%

RL Result

1I-43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
I1960L-23-I m,p-Xylene
95-47-6 o-Xylene

40
40
40
80

< 40 U
< 40 u
< 40 u
< 80 u

40 1,600

GAS ID
Gasoline Range Hydrocarbons 16 1,400 GRO

BETX Surrogate Recovery

Trif luorotol-uene
Bromobenzene

LI6Z
118 ?

GasoJ-ine Surogate Recovery

Tri f l-uoroto.l-uene
Bromobenzene

139?
t-65?

BETX values reported in Vg/kg (ppb)
Gasollne val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoJ-ine.
GRO: Positive result that does not match an identifiabl-e gasol-ine pattern.

Quantitation on total peaks in the gasoline range from Tol-uene to Naphthalene.

Resul-ts corrected for soif moisLure content per Section 11.10.5 of EPA Method 8000C.

FORM I *F-l*?: **##tr



ORGANICS AI{AIYSIS DATA SHEET
BETX by Method SW8021Bt'tod
TPHG by Method l{W:tPHG
Page 1 of 1

Lab Sample ID: SH37B
LIMS IDt II-2268
Matrix: SoiI Zl
Data Release Authorized: /2
Reporred z 02 / ro / rr t/

Date Analyzed: 02/09/LL 09:.22
_LnsE.rumenE / Ana_LVSE I v LD5 / Lvtn

CAS Number Analyte

fiistffsr!@
INCORPORATED

Sample ID: tfll-25
SAI4PI,E

QC Report No: SH37-URS
Project: Kinder Morgan Laurel- Stn. Data Gap

Event: 337 62118
Date Sampled: 0I/3I/1L

Date Received: 02/03/IL

Purge VoLume: 5.0 mL
SampJ-e Amount: 100 mg-dry-wt

Percent Moisturet 7.5%

RL Result

'7L-43-2 Benzene
108-88-3 Tofuene
100-4 1-4 Ethylbenzene
I1960I-23-I m,p-Xylene
95-41-6 o-Xylene

I2
I2
I2
25
I2

<L2u
<12U
<12U
<25U
<12v

GAS ID
13 GASGasoJ.ine Range Hydrocarbons 5.0

BETX Surrogate Recovety

Tri fluorot oluene
Bromobenzene

1048
r02z

Gasoline Sunogate Recovery

Tri fluorotofuene
Bromobenzene

103?
102e"

BETX vafues reported in pS/kg (ppb)
Gasoline val-ues reported in mglkg (ppm)

GAS: fndicates the presence of gasolj-ne or weathered gasoline.
GRO: Posi-tive resul-t that does not match an identifiabfe gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I FE-'€S": ffiffimFE



ORGA}TICS A}TAIYSIS DATA SHEET
BETX by Method SW8O21Btvfod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: SH37C
LIMS ID: 17-2269
Matrix: Soil "//iData Release Auchorizedl.K
Reporred z 02/10/II {

Date Analyzed: 02/09/II 09:.49
Instrument,/Analyst : PID3/MH

CAS Nunber Analyte

Alsbfi:tb@
INCORPORATED

Sample ID: MW2-5
SA},IPLE

QC Report No: SH37-URS
Project: Kinder Morgan Laurel_ Stn. Data Gap

Event: 337 62118
Date Sampl-ed: 02/0L/1I

Date Received: 02/03/1,1,

Purge Volume: 5. O mL
Sample Amount: 75 mg-dry-wt

Percent Moisture: 8.3?

RL Resu1t

71-43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
L'7 9601-23-L m, p-XyIene
95-41- 6 o-Xylene

I'7
L'1
L7
33
I7

<17u
<17U
<17U
<33u
<17U

GAS ID
Gasol-ine Range Hydrocarbons 6.6 < 6.6 U ---

BETX Surogate Recovery

Tri f l-uorotoluene
Bromobenzene

r02e"
100%

Gasoline Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

101%
100?

BETX values reported in VS/kg (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoJ-ine or weathered gasoJ-ine.
GRO: Posj-tive resul-t that does not match an j-dentifiabl-e gasoline pattern.

Quantitation on total peaks in the gasofine range from Tol-uene to Naphthalene.

Resul-ts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I SHffi?: ffiffiffi#La



ORGANICS ANAI,YSIS DATA SHEET
BETX by Method SI[80218D1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: SH37D
LIMS ID: II-2270
Matrix: Soif
Data Rel-ease Authori-zed:
Rannri-ed. n2 /1 C /7L

Date Anafyzed: 02/09/17 10:19
Instrument/Analyst : PID3/MH

CAS Nunber Analyte

A:stffStb@
INCORPORATED

Sanple ID: l'19I2-10
SAI'{PLE

QC Report No: SH37-URS-Proiect: Kindcr Morc:n T,:rrrel Stn Daf a G:o
Event: 337 62'7'l 8

Date Sampled: 02/01/LL
UATE KECE]VEO: UZ/UJ/ LL

Purge Vol-ume: 5. O mL
Sample Amount: 91 mg-dry-wt

Percent Moisture:'7 .'7%

RL Result

'7 l-43-2 Benzene
108-8 8-3 Tol-uene
100-41-4 Ethylbenzene
I1960L-23-I m,p-Xylene
95-4'7 -6 o-XyIene

I4
L4
1_4

2'l
T4

<14U
<14u
< 14 U
<21 U
< 14 U

GAS ID
G:snl i ne R:nne Hrzclror:arhons 5.5 < 5.5 U ---

BETX Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

L02Z
L022

Gasoline Sunogate Recovery

Tri ffuorot oluene
Bromobenzene

I022
101%

BETX val-ues reported in VS/kS (ppb)
Gasoline values reported in mglkg (ppm)

GAS: fndicates the presence of gasofine or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabfe gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthal-ene.

ResuLts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I #ts{#?: #ffiffi#=



ORGA}IICS A}IALYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sampl-e ID: SH37E
LIMS ID: 7I-227I
Matrix: So11
Data Rel-ease Authorized
Rpnnrfp.l. ll',) | | ll /II

Date Analyzed: 02/09/11 1"6:l-0
fnstrument/enalvst : PID3/MH

CAS Nunber Anal-yte

trsbfisrb@
sample rD: I'fr2-15 'tcoRPoRATED

SAI{PLE

QC Report No: SH37-URS
Project: Kinder Morgan Laurel Stn. Data Gap

Event : 337 62'7'7 I
Date Sampled: 02/0I/II

Date Received: 02/03/II
Prr rco \/n l rrma .

Qamnl a Am^rrhf .

Percent Moisture:

RL

5.0 mL
62 mg-dry-wt
6 .92

Result

11,- 43-2
108-88-3
100-4 1-4
I'7 960I-23-L
95-47- 5

Benzene
Toluene
E'1- hrr'l han zona
m n-Yrr'l ana

o-Xylene

Gasoline Range

20
20
20
40
20

8.1

<20
<20
<20
< 40

280

U

U

U

U

GAS ID
290 GROHydrocarbons

BETX Sunogate Recovery

Tri f l-uorotol-uene
Bromobenzene

L01 Z

115 ?

GasoJ.ine Surogate Recovery

Tri ffuorotoluene
Bromobenzene

IT4Z
96.62

BETX val-ues reported in pS/kS (ppb)
Gasoline va1ues reported in mglkg (ppm)

GAS: Indicates the presence of gaso-Ij-ne or weathered gasol-ine.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

Resufts corrected for soil- moi-sture content per Section 11.10.5 of EPA Method 8000C.

FORM I SE-ig? r ffiffi#G#



ORGAI.IICS AI.TAIYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample fD: SH37F
LIMS ID: II-22'72
Matrix: Soil
Data Rel-ease Authorized:
Renorteri: 02 /1O/17

Date Anal-yzed: 02/09/1L 10:45
Instrument/Analvst : PID3/MH

CAS Nunber Analyte

txs5fi:*@
INCORPORATED

Sanple ID: MW2-20
SAI{PLE

OC Renort No. SH37-URS
Proier:i: Ki ncler Moroan T,ar:rel S'!- n Dat: G:p

Event:33762118
Date Sampl-ed: 02/07/II

Date Recei-ved: 02/03/II

Purge Vol-ume: 5.0 mL
Samp1e tunount: 76 mg-dry-wt

Percent Moisture: 5.5?

RL Result

1I-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
I1960I-23-I m,p-Xylene
95-4'7 -6 o-Xyl-ene

16
16
16
33
16

< 16 U
< 16 u
< 16 U
<33U
< 16 u

GAS ID
Gasol i ne Ranoe Hvclror:arhons 6.6 < 6 .6 U ---

BETX Surogate Recovery

Trif l-uorotol-uene
Bromobenzene

L02eo
99.8?

Gasoline Surrogate Recovery

Tri-f Iuorotolue.ne
Bromobenzene

101%
99.82

BETX values reported in pS/kg (ppb)
Gasofine values reported in mglkg (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive resuft that does not match an identifiable gasoline pattern.

Quantitation on total peaks ln the gasoline range from Tol-uene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I *L'83?: #ffiffiffi?



ORGA}IICS AI{A],YSIS DATA SHEET
BETX by Method SW8021Bt'1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: SH37G
LIMS ID: 7I-2213
Matrix: Soil- "-7n^!^ D^,^-^^ ^..!. 

,z/
Lra La xerease auchor ized:,;7i'z
Reported : 02 / l0 / LL

Date Anal-yzed: 02/09/II 11:1"1
Instrument/AnaIyst : PID3/MH

CAS Nunber Analyte

Aissnstb@
sample rD: MW2-25 

ttcoRPoRATED

SAMPLE

QC Report No: SH37-URS
Project: Kinder Morgan Laurel- Stn. Data Gap

Event:33762178
Date SampJ-ed: 02/0I/II

Date Received: 02/03/II

Purge Vol-ume: 5.0 mL
Sample Amount: 78 mg-dry-wt

Percent Moisture: 5.1%

RL Result

71-43-2 Benzene
108-88-3 To.l-uene
100-4 1-4 Ethylbenzene
I'7 960I-23-I m, p-XyIene
95-41-6 o-Xylene

16
1"6

16
32
16

< 16 u
<l_6u
< 16 u
<32u
< 16 u

GAS ID
Gasollne Range Hydrocarbons 6.4 < 6.4 U ---

BETX Surrogate Recovery

Trif Iuorotol-uene
Bromobenzene

100?
99. 1%

Gasoline Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

101?
1013

BETX val-ues reported in Vg/kg (ppb)
Gasoline val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoJ-ine or weathered gasol-ine.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.

Quantitation on totaf peaks in the gasoline range from Tol-uene to Naphthalene.

Resufts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I SF-{tr?: #m@G&



ORGANICS AI.TAIYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: SH37H
LIMS ID: LI-221 4

Matrix: Soil-
Data Release Authorrzedz 

1.

Ronnrfori . 02/1n/IIv-t Lvt

Date Analyzed: 02/09/II 11:37
Instrument/AnaIyst : PID3/MH

CAS Nunber Analyte

z

txs5fisrb@
INCORPORATED

Sample ID: l'19I2-30
SAI"IPLE

OC Renort No. SH37-URS
Project: Kinder Morgan Laurel- Stn. Data Gap

Event : 337 62'7'7 8

Date Sampled: 02/0I/II
Date Received: 02/03/II

Purge Vo1ume: 5.0 mL
SampJ-e Amount: 86 mg-dry-wt

Percent Moisture: 5.3?

RL Result

17-43-2 Benzene
108-88-3 Tol-uene
100-41-4 EthyJ-benzene
L1960I-23-I m,p-Xylene
95-4'7 -6 o-Xyl-ene

I4
I4
I4
29
L4

< 14 U
< 14 U
< 14 U
<29u
<14U

GAS ID
Gasoline Range Hydrocarbons 5.8 < 5.8 U ---

BETX Surrogate Recovery

Tri fluorotoluene
Bromobenzene

99.3?
99.7e"

Gasoline Surogate Recovery

Tri f Iuorotol-uene
Bromobenzene

99.r2
98.12

BETX values reported in VS/kS (ppb)
Gasollne val-ues reported 1n mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoJ-ine.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

Results corrected for soil moisture content per Secti-on 1l-.10.5 of EPA Method 8000C.

FORM I FFt#?: ffiffiffiffi*



ORGANICS A}TALYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method IIIW:IPHG
Page 1 of 1

Lab Sample ID: SH37I
LIMS ID: 1L-2215
Matrix: Soif ,.t7
Data Release Authopized,4)
Reported:. 02/L0/II

Date Analyzed: 02/09/7I 12t04
f nstrument,/Anal-yst : PID3/MH

CAS Nunber Analyte

fiIsbfi:rb@
INCORPORATED

Sample ID: f'19[2-35
SAI'{PLE

QC Report No: SH37-URS
eroject: Kinder Morgan Laurel- Stn. Data Gap

Event:33762178
Date Sampl-ed: 02/0L/7I

Date Received: 02/03/11

Purge Volume: 5.0 mL
Sampl-e Amount: 86 mg-dry-wt

Percent Moisture: 4.2%

RL Result
'7L-43-2 Benzene
108-88-3 Toluene
100-41-4 EthyJ-benzene
I'7 960L-23-I m, p-Xylene
95-4'7 -6 o-Xylene

I4
I4
1"4

29
74

< 14 u
< 14 U
< 14 u
<29u
< 14 u

GAS ]D
Gasoline Range Hydrocarbons 5.8 < 5.8 U ---

BETX Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

L022
101%

Gasoline Surrogate Recovery

Tri f l-uorotoluene
Bromobenzene

L02%
99 .52

BETX val-ues reported in Vg/kg (ppb)
Gasol-ine values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoJ-ine.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total peaks in the gasoline range from Tol-uene to NaphthaJ-ene.

Results corrected for soil moisture content per Sectlon 11.10.5 of EPA Method 8000C.

FORM I 51-{#?: ffiffiffi?#



ANALYTICAL II^-
REsoiri;isV

ORGAI{ICS AI{AIYSIS DATA SHEET INCORpORATED
TPHG by Method NV0IIPHG Sanple ID: LCS-020911
Page 1 of 1 LAB CONTROL SAMPLE

Lab Sample ID: LCS-020911 QC Report No: SH37-URS
LIMS ID:. 1I-2261 plnicc'|- . Kindcr Moro:n T,arrrel Stn n-Fr /-rnvJsuL. r\If rus! r'rv!varr !au!sr uLrf . uaua gaP

Matrix: Soil- 4 Event : 337 62'77 8
Data Release Authorized:u/ Date Sampled: NA
Reported: 02/75/11 Date Received: NA

Date Analyzed LCS:. 02/09/11 07:37 Purge Volume: 5.0 mL
LCSD 02/09/11 O8: O3

Instrument/Analyst LCS: PID3/MH Samp1e Amount LCS: 100 mg-dry-wt
LCSD: PID3/MH LCSD: 100 mq-drv-wt

Spike LCS Spike LCSD
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recoverl' RPD

Gasolj-ne Range Hydrocarbons 46.8 50.0 93. 6% 43 . 5 50. 0 87 . 0% 1 .32

Reported in mglkg (ppm)

RPD cal-cul-ated using sample concentrations per SW846.

TPHG Surrogate Recovery

Trif l-uorotof uene
Bromobenzene

LCS LCSD
109? 110U
L042 105%

FORM III #*-'E#?: #ffi#?E



ORGANICS AT{ATYSIS DATA SHEET
BETX by Method SW8021BD1od
Page 1 of 1

Lab SampJ-e ID: LCS-020911
Llwt5 r U: I r- ZZO I

Matri-x: Soil
Data Refease Authorized
Reported O2/I5/II //"

Date Analyzed LCS: 02/09/II 07:3"7
LCSD: 02/09/71 08:03

Instrument/Analyst LCS: PID3/MH
LCSD: PID3/MH

AnaJ.yte

Ar3bfi:lb@
INCORPORATED

Sample ID: LCS-020911
I,AB CONTROL SAMPLE

QC Report No: SH37-URS
Prni ccl-

Event
F)rf o Q:mnl oA

Date Received

Ki ncler Moroan T,eurel- Stn. Data G:n
33'7 62118
NA
NA

Prrroe Vol rrme: 5,0 mL

Sample Amount LCS: 100 mg-dry-wt
LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Benzene
Tol-uene
Ethylbenzene
m n-Yrrl ana

o-Xylene

RPD cal-cul-ated usinq sampl,e concentrati-ons per SW846.

BETX Surrogate Recovery

208 18s rL2Z 202 185 109% 2.92
2020 rB20 1111 1960 rB20 108? 3.0%
580 540 107t 558 540 103% 3. 9:t

2230 2000 IL2Z 2150 2000 108% 3.'72
l-030 905 114t 986 905 109? 4.42

Reported in pglkg (ppb)

Trif l-uorotoluene
Bromobenzene

LCS LCSD
105? 10 9%

104? 106?

FORM III l_i +'-: . d*|&R:{r

=FF-ftuT{ WtrfFW{E-&



SW825O-SIM SI'RROGATE RECOVERY SIJMI.,IARY

Matrix: Soil- QC Report No: SH37-URS
Project: Kinder Morgan Laurel- Stn. Data Gap

33'7 62118

Client ID DCE TOT OUT

MB-020911
LCS-020911
MW1 -2 0

116% 0
I02e" 0
101? 0

LCS/MB LIMITS QC LIMITS

(DCE) : d4-1,2-Dichloroethane (30-160) (30-160)

Prep Method: SW5030
Log Number Ranqe:. II-2267 t.o II-2261

! sYv r

FORM-II SW826O-SIM

ffiH3?: ffiffiffiRffi



*xssnstb@
INCORPORATEDORGANICS A}.TAIYSIS DATA SHEET

Volatiles by Purge & Trap GClMS-r'lethod SW8260C-SIM Sample ID: MB-020911
Page 1 of 1

T,:h S:mnl e TD' MB-020911
LIMS IDt II-226'7 4
Mat.rix: SoiI . ,ffiData Rel-ease Authorized:, 7
Renorf er-l : 02 /14 /17

lnst rrrment /Ana I vst: NT7/PKC
Date Analyzed: 02/09/II 15:24

METHOD BI.ANK

r\t'- Panarl- Nln. cu37-URS
vv t\eyv!

PrnicnJ- . Ki ndcr Mnra:n T.arrra l ql- n F)rl. : f]rn

331 6211 8
D:te Semnled. NA

Date Received: NA

Qrmnla Amnrrnf . ?n O ma-drrr-r^rf

Prrroe Vol rrme: 10.0 mL

CAS Nunber Analyte RL Result A

1L-43-2 Benzene 10 < 10 U

Reported in pglkg (ppb)

VolatiJ.e Surrogate Recovery

d4-1,2-Dichloroethane 116%

FORM I
5H3?: geffiffitrS



Arsifisrb@
INCORPORATEDORGAI{ICS ANAIYSIS DATA SHEET

Volatiles by Purge & Trap GC/MS-Method SW8260C-SIM Sample ID: t'I9il1-20
Page 1 of 1

Lab SampJ-e f D: SH37A
LIMS ID: 1,1-2261
Matrix: Soil
Data Rel-ease Authorized:
Reported:. 02/74/II

Instrument/Analyst : NT7 /PKC
Date Ana]vzed: 02 / 09 / 1I 19 z 23

SAI'IPLE

A/- Pannrf lrln. qIl37-URS
Prni acl- . Ki ndor Mnrcrn T.:rrre l Ql- n f):f e Crn

33'7 62'7'7 8

Date Sampled: 0L/3I/II
Date Received: 02/03/II
Qrmnlo Amnrrnl- . 1q R ma-rirrr-r^r1-

Prr rce \/n l rrma . 10 . 0 mL
Moisture | 1 .72

CAS Nunber Analyte RL ResuLt A

11-43-2 Benzene 10 < 10 U

Reported in pglkq (ppb)

Volatile Surrogate Recovery

d4-l-,2-Dichloroethane 101%

FORM I
StsEffT:ffiffiffi$8



#$fi:rb@
INCORPOR/TTEDORGA}TICS ANALYSIS DATA SHEET

volatiles by Purge & Trap GclMs-Method sw8260c-slM sample ID: LCS-02091L

T,:h Semnl e TD. T CS-020911

I,AB CONTROL SAMPLE

Of- Pannr1- \ln. Cu37-URS
Prniocl-. Ki nrlor Mnraan T.rrrrol Qf n F)al- a f]an

331 621 1 8

Date Sampled: NA
Date Received: NA

LIMS IDt II-226'7
Matrix: Soil- m
Data Refease Authorized: /(u
Reported : 02 / 14 / 1l

Instrument/Analyst LCS: NT7/PKC SampJ-e Amount LCS: 20.0 mg-dry-wt
Date Analvzed LCS:. 02/09/11 14:33 Purse Vol-ume LCS: 10.0 mL

Analyte
Spike

LCS Added Recovery

Benzene 420 500 84.0%

Pannrf arl i n rrnllzn /nnh\YYt'-J \EF"t

NA-No recovery due to high concentration of analyte in original sample,
ca-Iculated negative recovery, or undetected spike.

FORM III
5H=T: *trffiEt



fiisbff:tb@
INCORPORATED

SIM SW827O SURROGATE RECOVERY SIJMMARY

Matrix: Soj-l- QC Report No: SH37-URS
Proi ccf : Ki nder Maroen T,arrro l ql- n F)rt- a C:n

331 627'7 8

Client ID MNP DBA TOT OUT

MB-021011
LCS-021011
MW1-20
MW1-20 DL
MW1-25

68 .7 eo 19 .02 0
62.12 9r.'72 0
90.0? 60.02 0

DDO
83.3% 63.32 0

LCS/MB LIMTTS QC LIMITS

(MNP) : d10-2-Methylnaphthal-ene (35-100) (34-100)
(DBA) : d14-Dibenzo(a,h)anthracene (3'7-I20) (10-117)

Prep Method: SW3546
Log Number Range: lL-2261 to II-2268

Page 1 for SH37
FORM-II SIM SW827O

SF{S?; 6lffiffiS5



fix$ffsrb@
INCORPORATEDORGAI{ICS AIIAIYSIS DATA SHEET

PNAs by SII'{ SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: MB-021011
LIMS ID: ll-2261
Matrix: Soil- ..Zf
Data Rel-ease Authorized, A/
Reported : 02 / II / I! i/

Date Extracted:. 02/I0/II
Date Analyzed: 02/II/ 11 08:19
Instrument/Analyst z NT2 /YZ
GPC Cleanup: No
Silica GeI Cleanup: Yes
Al-umina Cleanup: No

CAS Nunber Ana1yte

Sanp1e ID: MB-021011
METHOD BLAI.IK

QC Report No: SH37-URS
Proj ect

Event
Date Sampled

Date Recei-ved

Kinder Morgan Laurel Stn. Data Gap
33'7 62118
NA
NA

Qrmnla Amnrrnt- . 1n nn ^-rlr".-!uqtrrtJf s rurtuulrL. Iv. vw g-ury-wL
Final- Extract Volume: 0.5 mL

Dil-ution Factor: 1.00
Percent Moi-sture: NA

Resu].t

9r-20-3
9I-5'7 -6
90-t2-0
208-96-8
83-32-9
86-1 3-1
85-01-8
720-12-1
206-44-0
12 9-00-0
56-55-3
z rd-u t- Y

50-32-8
1 93-3 9-5
53-7 0-3
L9I-24-2
r32-64-9
TOTBFA

\t-^LrL^l ^-^l\qPrr Lrr4lYllg
2 -Me thylnaphthalene
T -Met-hrr'l nanhf he 1 gng
Ananrnhf hrr'l ana
Anan rnhf hana

Fl-uorene
Phenanthrene
Anthracene
Ffuoranthene
Pyrene
Benzo (a) anthracene
f-hrrr<ana
F.an zn / a \ nrrrono\ s / tsf r vr.v
Tndonn/1 ? ?-nA\\L' Lf J --/ pyrene
Dibenz (a, h) anthracene
Renzn /a- h. i \ nerrzfgng\Yt Lt, Lt ErvLl

Dibenzofuran
Total- Benzofluoranthenes

Ponnrl- or] i n ttn / Va /nnh \YYt t-Y \yyv t

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthalene 68.7%
d14-Dibenzo (a, h) anthracen 79.0?

qn
qn
5.0
5.0
5.0
qn
5.0
5.0
5.0
qn
qn
5.0
5.0
5.0
5.0
qn
5.0qn

< 5.0 u
< 5.0 u
< 5.0 U
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u

FORM I *FE*? ; ffiffiffi#S



ORGA}IICS AI.IAI.YSIS DATA SHEET
PNAs by SIM SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: SH37A
LIMS TDt 11--226'l
Matrix: Soil-
Data Rel-ease Authorized:
Reported:. 02/lI/Il

Date Extracted: 02/I0/II
Date Anal-yzed: 02/LI/Il L0:21.
Instrumenc/Anaf vst i N'I'z / Y L
GPC Cleanup: No
SiIica GeI Cleanup: Yes
Al rrmi na Cl eenrrn: Irl9

CAS Nunber Anal-yte

irsbfisrb@
INCORPORATED

Sample ID: l'19I1-20
SAI'IPLE

QC Report No: SH37-URS
Project: Kinder Morgan Laurel- Stn. Data Gap

Event:33762118
Date Sampled: 0L/3I/Il

Date Received: 02/03/1,I

Sample Amount: 10.25 g-dry-wt
Final Extract Vol-ume: 0. 5 mL

Dilution Factor: 10.0
Percent Moi-sture: 1 .IZ

RL Result

9L-20-3
91-57- 6
90-12-O
208-96-8
83-32-9
86-73-7
85-01-8
t20-L2-7
206-44-O
12 9-00-0
56-55-3
218-01-9
50-32-8
1 93- 3 9-5
5 3-7 0-3
r9r-24-2
L32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Arrthracene
Fluoranthene
Pyrene
Renzo {a ) anthrar:ene
Chrysene
Benzo (a) pyrene
Tndonn/1 ? ?-nd\\L'-tJ '*/pyrene
Di-benz (a, h) anthracene
Benzo (9, h, i ) perylene
Dibenzofuran
Total Benzofluoranthenes

Reported in pglkq (ppb)

49
49
49

100
49
49
49
49
49
49
49
49
49
49
49
49
49
49

3,2OO
12,000
7,900
< 100

220
L,200
2,3OO

170
170
150

<49
310

<49
<49
<49
<49

360
88

E
E
Y

U

U

U

U

M

SIM Senivolatile Surrogate Recovery

d1O-2-Methylnaphthalene 90.0?
d14-Dibenzo (a, h) anthracen 60.0?

FORM I *E{G?: ffiffiffi,*tr



ORGA}.TICS AI{ATYSIS DATA SIIEET
PNAs by sIM SW8270D-SIM GCIMS
Pase 1 of 1

Lab Sample ID: SH37A
LIMS ID:. lI-2267
Matri-x: Soi-l-
Data Release Authorized:
Renorterl. O?/11 /LI

Date Extracted:. 02/10/1,I
Date Analvzed: 02/II/l-l- 09:58
Instrumenl/analyst : NT2 /YZ
GPC Cleanup: No
Si-Lica Gel Cleanup: Yes
Afumina Cleanup: No

CAS Nunber Analyte

txsbffsrb@
INCORPORATED

Sanple ID: l'19I1-20
DILUTION

QC Report No: SH37-URS
Project: Kj-nder Morgan Laurel- Stn. Data Gap

Event: 337 62'718
Date Sampled: 0I/3I/II

Date Received: 02/03/1,1,

Samp1e Amount: 10
Final- Extract Vol-ume: O.

DiLution Factor: 50
Percent Moi-sture: 7.

? 6 n-drrr-url

5mL
.0
18

RL Resu]-t

91-20-3
91-57-6
90-12-0
208-96-8
83-32- 9
86-73-7
85-01-8
120-L2-'7
206- 4 4-0
129-00-0
5 6- 55-3
218-01-9
50-32-8
193-39-5
s3-70-3
L9I-24-2
L32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
l^^n^^L+L,,1 ^-^

Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo(a)pyrene
Indeno (7, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Renznf o-h. i )nerrzlgng\Ytr.tJlFvrJ

Dibenzofuran
TotaL Benzofl-uoranthenes

240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240

2,8OO
10 ,000

6, 900
<240U

270
1,100
2,OOO
<240U
<240u
<240U
<240V

320
<240u
<240U
<240U
<240u

320 M
<240U

Pannrt- aA in ttn /Vn /nnl-r\t]Y/JlY\Yyvl

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthalene D

d14-Dibenzo (at h) anthracen D

FORM I Sf-tffi?: #ffiffiSi3



ORGAI{ICS AI{AJ,YSIS DATA SHEET
PNAs by SIM SW8270D-SIM GCIMS
Page L of 1

Lab Sample ID: SH37B
LIMS IDz II-2268
Matrix: Soil-
Data Release Authorized:
Renortecl: O2 /11 /IL

Date Extracted: 02/I0/IL
Date Anal-yzed: 02/II/ 11 10:45
Instrument/Analyst : NT2 /YZ
GPC Cleanup: No
Silica Ge1 Cleanup: Yes
A]umina Cleanup: No

CAS Nunber Analyte

firssfisrb@
sanple rD: rfl1-25 'tcoRPoRATED

SAMPLE

QC Report No: SH37-URS
Project: Kinder Morgan Laurel- Stn. Data Gap

Event : 337 62'7'7 8

Date Sampled: 0I/3I/11,
Date Received: 02/03/1,1,

fl
Sample Amount: 10

Final- Extract Volume: 0.
Dil-ution Factor: 10

Percent Moisture: 7.

.26 g-dry-wt
5mL
.0
5?

RL Result

9L-20-3
9L-57-6
90-12-0
208-96-8
83-32- 9
86-73-7
85-01-8
L20-72-'7
206- 44-0
129-00-0
5 6-5 s-3
218-01-9
5 0-32-8
1 93-3 9-5
53-70-3
r9L-24-2
t32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
P.anznfrlnrrrona
Tnrlann irl 2 ?-nrl \\Lr-tJ -*/pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i) perylene
Dibenzofuran
TotaI Benzofl-uoranthenes

Pannrl- aA i n rta /Vn /nnl-r\t Yt )rY \yyp l

SIM Semivolatile Surogate Recovery

d10-2-Methylnaphthalene 83.3%
d14-Dibenzo (a,h) anthracen 63. 3%

U

U

U

U

49
49
49
/o
49
49
49
49
49
49
49
49
i40

49
49
AO

49
49

520
2,9OO
2,LOO
<49

49
330
610

<49
<49
<49
<49

93
<49
<49
<49
<49

98
<49

U
U

U

U

M
U

FORM I *lj€?: ffi*#314



ORGANICS A}TAI,YSIS DATA SHEET
PNAs by sw8270D-SIM GCIMS
Page 1 of 1

Lab Samp1e ID: LCS-021011
LIMS ID: II-226'7
Matrix: Soil- 4
Data Rel-ease Autho rized., .4
Reported: 02/II/IL t/ -/

Date Extracted:. 02/I0/LL
Date Analvzed LCS: 02/LL/L1 08:47
Instrumenl/Analyst LCS: NT2/YZ

Analyte

Sample ID: LCS-021011
I,AB CONTROL

ixsbusrb@
INCORPORATED

SAI'{PLE

6f Pannrl. NIn.

Proj ect :

Event:
Date Sampled:

Date Received:

Sample
Final- Extract

Di-l-ution

Spike
LCS Added

SH37-URS
Kinder Morgan Laurel Stn. Data Gap
337 62'7'7 8

NA
NA

Amount LCS: 10.0 g-dry-wt
Vol-ume LCS: 0. 50 mL
Factor LCS: 1.00

Recovery

Nr-^L+ L - I ^-^r\o[,rrLrrolgrrg
2 -Me thylnaphtha I ene
1 -Me thyJ-naphtha 1 ene
Anon:nhl- l.rrrl ana

Aaan:nh l-hana

Fluorene
Phenanthrene
Anthracene
F.l-uoranthene
Pyrene
Benzofa)anthrar:ene
Chrysene
Ronznl:\nrrrano
TnAann/1 ? ?-nA\\L'L'r -*/pyrene
nik^^- /^ L\ ^n+L--^^^^uLp9rLL \4, rr,/ qrrLrr!quvrrg

Renzo /n- h. i'l ncrrr]gpg\Y I LLt L t }/vL I

Dibenzofuran
Total- Benzof l-uoranthenes

85.0
86.0
87.0
94.5
94 .5
r02
116
120
133
L32
133
132
130
130
134
rzo

96. s
210

Pannr1-arl i n

150 56.'7e"
150 57.3?
150 58.0%
150 63.0%
150 63.0?
150 68.0?
150 11 .3eo
150 80.0?
150 88.7?
150 88.0?
150 88.7%
150 88.02
150 86 .'7 Z
1s0 86.12
150 89.3?
150 84.0?
150 64.32
300 90.0%

rta / Va lnnh \tsY/ /LJ \EYY I

SIM Semivolatile Surrogate Recovery

d1O-2-MethyJ-naphthalene 62.1%
d14-Dlbenzo (a, h) anthracen 91.7%

FORM ITT
=F{3? 

: ffiffiffiffiffi



Vol-atil-es Total Sol-ids-voats Workl-ist: 4755
Data By: Paul- K. Campbe]I Analyst: pKC
Created: 2/I0 /lL Comments :

Oven ID: Bafance ID:

Samples In:

Samples Out:

Date:_ Time:_ Temp:_ Analyst:

Date: Time:_ Temp:_ Analyst:

Tare Wt Wet Wt Dry Wt
ARI ID (S) (s) (S) I Solids

1 qH1 ?a
11-2101

z . 5ftz JA
)_I-2I84

J . JIIZ JIJ
J-r-21u3

4. SH23C
r1-2L86

5. SH23H
17_2I9I

o. JnzJl.
II-21,92

I. JI1ZJJ
LI-ZIY5

o. JflzJS
r7-2202

9. SH23T
rr-2203

J- l- . SflJ l-L-

rr-2252

1_2. SH37A
LI-2261

$ 86.s0

* 94.50

* 86.50

* 86.60

* 95.20

* 90.30

* 92.00

* 80.70

* 90.70

10. sH30R 57. I 66.08 65.06 87. 65
7r-2241

$ 87.80

* 92.90

Workl-ist ID: 41 55 Page: 1* - VOA TS Copied From BETX TS
% - VOA TS Copied From Metal-s TS
$ - VOa TS Copied From Extraction TS

=F€ffiT: 
ffi&ffi*#



BETX/TPHG Total- Sol-ids-betxts Worklist: 4iO5
Data By: Monica Herbert Analvst: MH
Created: 2/L0 /LL Comments:

Oven ID: Balance ID:

S:mnl oq Tn.

Samples Out:

Date : Time: Temp: Analyst:

Date: Time: Temp: Analyst :

Tare Wt Wet Wt Dry Wt
ARI ID (S) (s) (s) ? Sol_ids

1. SH37A
r.7-2267

z. JflJ /li
rr-zz06

3. SH37C
II-2269

4. SH37D
]-1-221 0

II-221I

o. J_rlJ/_l
rr-2212

| . JllJ /tt
II-227 3

8. SH37H
LI-227 4

7I-221 5

< o, o

q o"t 1

$ 92.3

Q o/ c,

( O/4 O

< o,4 1

Worklist ID: 4'7 05 Page : 1* - BETX TS Copied From VOA TS
% - BETX TS Copj-ed From Metal-s TS
I - BETX TS Copied From Extraction TS

r G*{G? : #ffiffiffite



f/ F- Anal yti cal Resou rces, I n corporated

aU 
Analytical Chemists and Consultants

February 15,2011

Karen Mixon
URS Corporation
Century Square
l50l Fourth Avenue Suite 1400
Seattle, WA 98101

RE: Kinder Morgan - Laurel Station
ARI Job: SH61 and SH62

Dear Karen:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt
documentation, and the final data package for the project referenced above.

Sample receipt information and analytical details are addressed in the Case Narrative.

Copies of the reports and all associated raw data will be kept on file at ARI. If you have any
questions or require additional information, please contact me at your convenience.

Sincerely,
ANALYTICAL RESOURCES. INC.

Client Services Manaser
(206) 69s-62rr
kellyb@arilabs.com
www.arilabs.com

Pagel rt ({ql
4611 Sourh 134th Place, Suite 100. TukwilaWAgB'168.206-695-6200 r 206-695-6201 fax
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@
ARI Client:

Cooler Receipt Form
tt

,,r*r*" 
", X,r..,il| /(b.aruJ /-*rr*tr- 9J"n

Delivered by Fed-Ex upF6-i) H# D"tiu"r"d other:-
Tracking No:

Preliminary Examination Phase:

Were intacl, properly signed and dated custody seals aftached to the outside of to cooler? ($ NOx
Were custody papers included with the cooler? q{ NO

Were custody papers properly filled out (ink, signed, etc.) ............. :.......... , C!9 NO

Temperature of Cooler(s) ('C) (recommended 2.0-6.0 "C for chemistry)........ | ,q l4
lf coofertemperatureisoutof compliancefilloutformoooToF t / TempGun w, Qb4ltlotQ

coolerAccepteauv' J,l( o^r" Lf 4f u nme: F?D
Complete custody forms and attach all shipping documenb

.4--lYES (y
Other:_

NA@
YEs @

@No
@) No

.@No
G) No

@No
@ YES No

NA@No

Analytical Resources, Incorporated
Analytical Chemists and Consultants

uL5
Coc No(s): , -- fD
Assigned O*

Log-ln Phase:

Was a temperature blank included in the cooler? .

What kind of packing material was used? ...

Was sufficient ice used (if appropriate)? ... ......... .....

Were all bottles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received? ................

Did all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (bottles) require preservation? (aftach preservation sheet, excluding VOCs)...

Were all VOC vials ftee of air bubbles?

Was sufiicient amount of sample sent in each boftle? .......... @ r NO

DateVoCTripBlankwasmadeatARl............ NA tf' {t(
WasSamp|eSp|itbyAR|'6A\YEsDate/Time:-.Equipment:-Splitby:-

\-/ f , t./
sampres Lossed uv' ${V\ o"., 9f 'l{ U ri^, i1 ( O

* Notify Project Manager of discrepancies or concems *

Sample lD on Bottle Sample lD on COG Sample lD on Bottle Sample lD on GOC

Additi onal N otes, Discrepancies, E Repolufiona"

-i-a gBtawL |ry.( d#/4

Bv: J-m Date: z lrl I ,\

J.U 3tt62.

I re*uuiles' lfTl-ffiffiffil
I armm ll ,+mm I

I "t.o ll o c C 
I

Small ) "sm"

Peabubbles ) *pb"

Large ) "1g"

Headspace ) "hs"

0016F
3t2t10

Revision 014

SHGg : ##E#q.

Cooler Receipt Form



Sample ID Cross Reference Report i:sbffs*@
INCORPORATED

Sample ID

ARI Job No: SH61
CIient: URS

Project Event: 33162118
Proj ect Name: Kinder Morgan Laurel Sta f\rf- r--^uaLo- \JoIJ

Sample Date/Time VTSR
ARI

Lab ID
ARI

LIMS ID Matrix

1. MW3-5
2. MW3-10
3. MW3-15
4. MW3-20
5. MW3-25
6. MW3-30
1. MW4-5
8. MW4-10
9. MW4-15
10. MW4-20

SH614'
Jflo,LlJ
J.r1o,L\-
5nc) -L u
JN O -LL
J.ll o 1r
JHO.I.\J
Jno,Lfl

SH 61I
SH61J

rr-2433
rr-2434
1 1 _a A aE,

II-2436
rr-2431
II-2438
rt-2439
II-2440
II_24 4I
7I-2442

50r_L
bOI-L
50.1r
i) o.l _L

5 0_t _L

5 0_l _L

50a-L
b o_r _L

5 01-L
Soil-

02/02l11 08:55
02/02l11 09:05
02/02l11 09:30
02 / 02 / 1,7 09: 40
02/02l11 09:50
02/02/ 11 10:55
02/02l11 13:55
02 / 02 / L1" I4:00
02/02/ 11 14:15
02 / 02 / II 1,4: 45

02/04/II I1:00
02/04/II l'l:00
02/04/IL I'7:00
02/04/\7 11:00
02/04/II 11:0o
02/04/II I'7:OO
02/04/1I L1:00
02/04/1I L1:00
02/04/II I1:00
02/04/II I1:00

Printed 02/01 /IL

. F4ffi * : #trffi#S
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JtA Analytical Resources, Incorporated

a, Analytical Chemists and Consultants Gooler Receipt Forrn

ARrcrienr ULs
COCNo(s): = ,, , @
AssisnedARlJob No: SHbZ "

NO

yES Cb
'*'(G_) NO

@No
...,@ No.rB @
G) No

@ YEs No

NA@No

Was Sample Split byARl ' @ YES Date/Time: Equipment Sptitbt\J r. l l
sampfes Lossed uv: s$M\ o ""' I f 'lf U ,r*, 11 ( O

* Notify Project Managv of discrepancies or concems *

rl
,-i.o*^ ", f{',rrdl\ /(b',oeuJ /*rt *nLgJb^
Delivered by: Fed-Ex ut6iE nan''o o"tiuereu other-
Trac*ing No:

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler? ds NO

Were custody papers included with the cooler? 
H NO

Were custody papers properly filled out (ink, signed, etc.) ...... ... .... , (9 NO

Temperature of Coole(s) ('C) (recommended 2.0€.0 "C for chemistry)........ Lq N++
tf coofertemperatureisoutofcompliancefilloutfomOOOTOF t . I TempGun Wt Qb4,flbl?

coorerAccepteduy' JilA o ","' Ll4f u nme: F7D
Complete custody forms and atbch all shlpping documen9

Log-ln Phase:

Was a temperature blank included in the cooler? .......

What kind of packing materialwas used? ...

Was suffcient ice used (f appropriate)?

Were all bottles sealed in individual plastic bags?

Did all bottles anive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received? ................

Did all bottle labels and tags agree with custody papers?

Were all bottles used conec't for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)...

Were all VOC vials ftee of air bubbles?

Was sufiicient amount of sample sent in each bottle?

Date VOC Trip Blank was made at ARl....

YES @
Packs BaqqiesGffibaoer other:\__/ _\NA@

Split by:_

uampte tu on E otlte ltamue tu on uuu |'amole tu on noEte Sample lD on COC

>91- S sr.l t- b91-s h9-t -A< Sr.ll-6:n-5
\*1-to - | -lD
hat - {s --t5
,{b01 - a o r -t- - [/o

ui,,Q luno no
l{. f ool,q l;lna-

o'/t /'rotd'

So.ro"$d{ 
'Utt ,t &

bo{n co lteltl&.c

Additi onal Notes. Di screoancies. & Resorufr'ons.'

K"$^qy\A Vialo , {0. b31- {o-, oru
{t* b\hr\ V\Aa *r^:irr,- a.C fUtth.
L^^b o"'.4 Cbnl ^i*1r,,, VddS Pr*Bv: -!Vn Date: Zl 4ltt

SmdtfikBdbles
. -lfifr
't: ,

Feetutltss'
*.4 mm

tnt*l
fffirtrHffin

| "'ilb
Small ) "sm"

Peabubbles ) "pH'

Large ) t'lg"

Headspace ) tthstt

0016F
3t?/10

Revision 014

eI-Ee { fftglhgxffi&rJl fru I' ' *,FAJE'f,F€Jrr-S

Cooler Receipt Form



Sample ID Cross Reference Report i:stfisr!@
INCORPORATED

ARI
C1

Prn-i anl-

Job No: SH62
ient: URS
Event: 331 62118

Project Name: Kinder Morgan Laurel Sta. Data Gap

Sanple ID
ARI

Lab ID
ARI

LIMS ID Matrix Sanple Date/Time vTsR

1. MW4-25
2. MW4-30
3. MW5-20
4. MW5-25
5. MW5-30
6. MW5-35
1 . MW5-40
8. SOIL DUP_10
9. SU1-B27-5
10. su1-B27-10
11. SU1-B27-15
12. sul-821-20
13. SUI-821-25
14. Trip Blanks

02/02/rr
02/02/]-1,

02/04/LL 11:00
02/04/II I1:00
02/04/7I 11:00
02/04/17 I'7:00
02/04/II 71:00
02/04/LI I1:00
02/04/II 11:00
02/04/II 71:00
02/04/1L 71:0a
02/04/II I1:00
02/04/IL I1:00
02/04/II I1:00
02/04/II I1:00
02/04/1,I I1:00

SH62A
SH62B
Jfl0zL
Jl70zu
bnclz L
JNOZT
JflOZl,r
SH 62H
JNOZ-L
SH62J
SH62K
SH62L
SH62M
SH 62N

II-2443
II-2444
rI-2445
r1-2446

501--L
Soil-
Soi-I
Soi l
bo r- _L

Soif
Soil-
5OI-L
Soi I
Soi I
Soil-
Soil-
50r1
Water

15:35
16:10
II:.25
11:55
13:05
14. ?\

09:00
09:10
09:25
10:55
11:10

02/03/7
02/03/7
02/03/7
02/03/r
02/03/7
02/03/r
02/04/r
02/04/r

77-2 4 41
I1-2448
II-2449
II-2450
II-245I
rr-2452

11,-245 4

tI-2455
Lr-2456

02/04/rr
02/04/17
02/04/L7
02/02/rr

Printed 02/09/17

5il{6 t : #B*#*



Re: laurel Station Confirmations - SH6l & SH62

Subject: Re: Laurel Station Confirmations - SH61 & SH62
From: Jen_Garner@U RSCorp.com
Date: Wed, 9 Feb 2011 15:15:05 -0800
To: Eric Branson <eric@arilabs.com>
GC: Karen Mixon <karen_mixon@urscorp.com>, Kelly Bottem <kellyb@arilabs.com>

Yep - these are what I was after. I just noticed that SH62L and SH62M
have the prefix'SIl-'rather than'SU1.' Once the IDs are corrected for
these samples, these sample acknowl-edgements are fine. Thanks,

Jen

ttk\ r nrnnrttfnn

1501- 4th Ave. Suite 1400
Seattle, WA 98101
Phone : 206 . 438 .21 00
Direct:206.438.2063
Fax: 206 .438 .2699

This e-mail and any attachments contain URS Corporation confidential-
information that may be proprietary or privileged. If you recej-ve this
messacre i n error or are not the i ntencied rer:i ni e-f "^" ^L^"r I 'rot rcte in.rrruJrqYU !v! v! q!s rrvL Lrrs rf rLUrruuu !eerPrsllL, yvu -rruulu I.- -
distribute, discl-ose or use any of this information and you should destroy
the e-mail- and anv attachments or copies.

Eric Branson (eri-cGaril-abs. con)
02/09/20]-1 02:54 PM

To
Je,rr GarnerGURSCorp. con
cc
Karen Mixon <karen nixon8urscorp,com>, Kelly Bottem <kel-fvb[darilabs.con]
Subj ect
Re: Laure] Station Confirmati-ons - SH61 & SH62

Jen,

The samples received summary approximates the analysis summary sheet, so
I think you are asking for the l-ab sheets (?), which I am attaching. Let
me know if you need anything else for confirmation purposes.

-Eric-

On 2/9/20II 2:41 PM, Jen GarrerGURSCorp.com wrote::-i tlrl.c -

I of3 gi-.€ms : ffi##94 t 3:23PM



Re: l-aurel Station Confirmations - SH6l & SH62

Subject: Re: Laurel Station Confirmations - SH61 & SH62
From: Jen_Garner@U RSCorp. com
Date: Wed, 9 Feb 2011 14:41:31 -0800
To: Eric Branson <eric@arilabs.com>
CC: Karen Mixon <karen_mixon@urscorp.com>, Kelly Bottem <kellyb@arilabs.com>

Eri-c -

The sample acknowfedgements you sent didn't include the analyticaf sunimary
sheets (i.e., the sheets that list the methods, analytes, and associated
samples) . These samples shoul-d be logged the same as SDG SH37 (it looks
like they were, but please doubl-e-check).

IN SDG 5H62, the sample IDs for SH62I through SH62M are correct as you
logged (i.e., including the 'SU1' prefix). For sample SU1-827-10 (SH62J),
-r ^^^^ ^-^r -'-^ -hc mpf h:nnl -nraserved Vial- with dnrrhl a rznl rrmc nr1esent.PTYqDE qIIOf yZe Lrls l[sLrrorlvr IJrsogr vgu vf dI wILll uvuvrs vvrurrrs pr

Pfease note the discrepancy in your case narrative and make sure that the
'extra' weight is accounted for in the final result. I'11 speak with the
fielri ncrqnnnel reo:rdino dorrhle-cher-kino rzials l'rcfnrp fharrtrc Sent andtsvr uvrrrrv+

inr-lrrdincr the frin hlank on fhc QQQg.

T reallv like the rS:mnle TD Cross Referenr-e Rcnnr'|- r fnrm rrnrr inCluded
with SDGs SH61 and 5H62. It's much easier to track down sample fDs and
'lrhnr:t-nrrr TFtc uri]-h fhis fcqncniallrz in qamnlcs With tOtal_ and disSolved
metals).

Thanks,

Jen

1501 4th Ave. Suite 1400
Seattle, WA 98101
Phone : 206 . 438 .21 00
Direct: 206-438.2063
Fax: 206.438 .2699

This e-mail- and any attachments contain URS Corporation confidential
information that may be proprietary or privileged. ff you receive thls
mAqqedc r n errnr 01. a1. e nOt the i nf cnded rcci ni pnf - rrorr qhnrrl d nnf rct: in -rltvJJqYU,fvgvLqrrr'

rii e1- ri hrr1- a- rli sclnqa .r rrqc :n\/ Of thls information anci vorr shorrld dec1- rnrr
,ufJvfvuvvrgvJu!v)/

the e-mail- and anv attachments or copies.

Eric Branson <eri cGari Labs. ccr">
02/09/2011 11:51 AM

To
Jen Garner <Jen GarnerGURSCoro.con-), Karen Mixon <karen mizonGunscorp.r:on>
cc
Kel1y Bottem <kelIybGarilabs. com>
Subj ect
Laure] Station Confirmations - SH61 & SH62

l of2 )lot20ll2:42PM
5E-t#t : #ffiG€ *



COC No(s): &
Ass'€nedARrJoo*o, S [1fu2 -

Delivered uy: re*ex Ueg6T) x# oetivereo other.-

@ fr : fi i::i :ff#;:"T".Trffi'., Gooler Receipt Form

nnrcrenr: tl/S Projed

Tracking No:

Prcllmlnary Examlnafon Phase:

Were lntact, properly signed and dated ostody seals atacfied to the oulsiJe of to cooler?

Wete qlstody pepen induded with the coole]?

W6te €ustody paper properly filled oul (hk, rftned, €ta)

Temperaturc of Coole(s) f C) (recommended 2.0-6.0'C for cfi€rnbty)... -....

Itcoolertemperature b out of cornpliance fill outform m070F

CoolerAccepted by
,l ./ ;rerrrrl' @9!W
*l4ln rnn,: l-1D

Conp|cfecusffif formsand alla,ch dl shlp{ngdocunterlb

NO

NO

NO

Jrn
Log-ln Phase:

Was a temperaUra blank Induded In the cooler? .......... YES

Whatlfid of paddng matedalwas used? ...

Was sufident le used 0f appropdate)? IIA

Were a[ bofrl€s sealed In lndlvbual plasffc bags? ............

DH a[ botdes enive ln good condiUon (unhoken)? .....................

Were all bofrle labels complete and legible?

Did tfie number of containers lbEd on COC matcfi with the nunrber of containerc received? ................

Did all botlc bbels and tags aEree u,itl| cnsbdy papers?

Were all botbs used conect br the rcquested ana[aes? ..................................:..

Do any of the aneb/s€s (bofres) require preservation? (attac*r presewation sheet excluding VOCs)... @
Wete allVOC vlals free of air bubbles? }l\
Wes sufrclent amount of sanrple sent h each bo$e? ...........

Date VOC Trh Bhnk vyas made at ARl. .. .. NA

Sarples Logged bf
* lbfu ptpl*t knag* of dryncies orcoaceras n

e"oo srso@rn",
@No6g
@No

4€&
@No
YES NO

@No
@ rNorf'{t(

wassamplesplirbyARr r o YEs Date/Tine Equipment_ Split b!,:

pate, glalu ,r*, l1(OJh^

Samuo ru on Eou|e sarmde lD oft GIJG Sample lD on Bottle Samde lD on COGgt-s sut r.31-S h)-t-9s Sr,[ l- 6:J-T -rs
\{1-te. - lD

he-7 - {\ --l\r+_gO
Addfrorral Notes. Dl*rwncies. & Resolufrotts:

rtt\i;ftilft- v;'al. +;fgh - 0t oru. ui& l'""
{-lru o\ha\ L\Aa *uli'r. <iC m.&Ch. [t f tlDk4
in b cn+ AoF.* alt oarr , VddS P.d o'/r. tro,Q.d'
Bv: Jfrr. Date: Zl { Iu

nD Sa,rd^d& 
'un -Lt 

a'
l;L{- bo{n coltettre,o

ilfln
tnttl

rffiTffi
| 'rm.locr

Surall ) tm'
Pcrbrbblcs) *pb'

Lrrgc ) "lg"
Ileedsprc )'bso

0016F
3t2110

Revision O14Cooler Receipt Form
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ANALYTICAL
RESOURCES
INCORPORATED

Sample Receipt:

Analytical Resources, Inc. (ARI) received twenty three soil samples and a trip blank on February 4,20L1
under ARI Sample Delivery Groups (SDGs) SH61 and SH62. The samples were received with cooler
temperatures of 1.9 and 1.4oC. For further details regarding sample receipt, please refer to the Cooler Receipt
Form.

The samples were analyzed for the parameters listed below, as requested on the Chain of Custody.

Acid/Silica Cleaned NWTPH-Dx:

The samples were extracted on 2l07lll and analyzed between 2l08lll and 2ll0lll - within the method
recommended holding times.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): The bracketing motor oil CCALs are out of control high for samples associated
with SH61. All associated samples are non-detect and no further action was taken.

Surrogates: All sunogate percent recoveries were within control limits.

Method Blank: The method blank was free of contamination.

Samples: There were no irregularities with the samples.

LCS/LCSD: All LCS and LCSD percent recoveries were in control.

Matrix spike/ matrix spike duplicate/ RPDs: Are in control.

Gasoline Ranee Oreanics bv NWTPH-Gx plus BTEX bv 80218 Mod:

The samples were analyzed onZl08lll and2ll0llO - within the method recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Surrogates: Recoveries were in control.

Method Blanks: The method blank was free of contamination.

Samples: The sample SUI-827-10 was analyzed on 2l9ll1 from the total solids jar and per URS was re-
analyzed on 2ll0ll1 from the 5035 collected vial with two times the sample amount. Both sets of data have
been included for your review. There were no other anomalies associated with these samples.

LCS/LCSDz T}:.e 2l8ll1,2l9ll1 and2ll0ll1 LCSs and/or LCSDs are out of control high for benzene.

Matrix spike/ matrix spike duplicate/ RPDs: The matrix spike and matrix spike duplicate for sample MW5-
25 are out ofcontrol high forBenzene.

*El* d !%rEf,iE rf, t I
-.J E ! |lJ 

",L ' E;J IEJ IEil' .L '=



iisfisrb@
INCORPORATED

Matrix: Soil

(OTER) = o-Terphenyl

MB- 020711_
LCS-020711
LCSD- 02 0 711
MW3j5
MW3 - 10
MW3 - l_5
MW3 -20
MW3 -25
MW3-30
MW4 -5
MW4 - l_0
MW4 - l_5
MW4-20

CLEAI{ED TPIID SURROGATE RECO\IERY SUMI'4ARY

Report No: SH61-URS
Project.: Kinder Morgan Laurel Sta. Data

337 6277 8

Client ID TOT OUT

89.2* 0
90.8t 0
91.9t 0
80.4? 0
85.0? 0
77 .2* 0
8s.0t 0
75.1? 0
9L.7? 0
81.4? 0
88.1? 0
82.3* 0
79.82 0

LCS/MB LIMITS QC LIMITS

(s9-1-34) (43-137)

Prep Method: SW3546
Number Range: 1-1-2433 Ea lL-2442

Page 1- for SH61
FORM-II TPIID

**4ffi 3- : ##*ffffi



ORGA}.TICS A}IAIYSIS DATA SHEET
TOTAI DIESEL R,AI.IGE HYDROCARBONS
NWTPHD by GClFID-Silica and Acid Cleaned
Page I of 2
MaLrix: Soil

Data Release Authorized:'\^
Reported. 02/09/LL \'\t\N

QC Report No:
Prniant.

ANA Z\'

"=":f;8:b@INCORPORATED

sH61-URS
Kinder Morgan Laurel- Sta. Data
337 6277 I

ARI ID Samp1e ID
Extraction

Date
Analysis EEv

Date DL Rangre RL Result

MB- 020711
tL-2433

sHSl_A
Lt-2433

SH518
LL-2434

sH5l_c
tL-2435

sH6LD
tL-2436

SH6lE
tL-2437

SH6lF
tL-2438

sH6l_G
tL-2439

SH61H
tt-2440

sH51r
tt-244L

sH6i-,t
tL-2442

Method Blank
HC ID: ---

MW3 -5
HC ID:

MW3 - 10
HC ID:

MW3 - l_5
HC ID:

MW3 -2 0
HC ID:

MW3 -25
HC ID:

MW3-30
HC ID:

MW4 -5
HC ID:

MW4 - 10
HC ID:

MW4 -15
HC ID:

MW4-20
HC ID:

02/07 /Lt

02/07 /tt

02/07 /tt

02/07 /Lt

02/07 /tt

02/07 /L!

02/07 /tL

02/07 /tt

02/07 /L!

02/07 /tt

02/07 /LL

02 / oe /lL
FID9

02 / 08 /tt
FID9

02/08/LL
FID9

02 / 08 /tL
FID9

02/08/LL
FTD9

02 / 08 /tL
FID9

02 / 08 /tL
FID9

02/08/Lt
FID9

02/oe/t!
FID9

02/08/Lt
FID9

02/oe/Lt
FID9

1.00 Diesel
1-. 0 Motor Oil

o-Terphenyl

1.00 Diesel
L.0 Motor OiL

o-Terphenyl

1.00 Diesel
1.0 Motor Oil

o-Terphenyl

l-. 00 Diesel-
1.0 Motor Oil

o-Terphenyl

L.00 Diese1
1.0 Motor Oil

o-Terphenyl

1.00 Diesel-
L.0 MoLor Oil

o-Terphenyl

l-.00 Diesel-
l-.0 Motor OiL

o-Terphenyl

1.00 Diesel
L.0 Motor Oil

o-Terphenyl

1.00 Diesel
1.0 Motor OiI

o-Terphenyl

1.00 Diesel
1.0 Motor Oil

o-Terphenyl

1.00 Diesel
1.0 Motor Oil

o-Terphenyl

5.0 < 5.0 u
10 <L0u

89.2t

5.3 < 5.3 U
l_3 <13U

80.4t

5.7 < 5.7 U
11 <l_LU

85.0?

5.4 < 5.4 U
1_L < l-1 U

77 .2t

5.9 < 5.9 U
t2 <1,2V

85.0?

5.1_ < 6.1 U
L2 <t2U

75.tV

5.3 < 5.3 U
l_l_ < 11 u

9L.7t

5.8 < 5.8 U
t2 <L2U

81.4?

5.7 < 5.7 U
t1 < 11 U

88.1t

5.7 < 5.7 U
l-1 < l-l_ u

82.32

5.8 < 5.8 U
12 <L2V

79.8t

FORM I
SI-ES I : ffiffiffitr#



ORGAI{ICS A}TAIYSIS DATA SHEET
TOTAI, DIESEL R,A}IGE HYDROCARBONS
NWTPHD by cClFID-Silica and Acid Cleaned
Page 2 of 2
Matrix: Soil

Data Release Authorized:
Reported: 02/09/LL

ANALYTICALIa-
REsou-i;;sv
INCORPORATED

QC Report No: SH61-URS
Project: Kinder Morgan Laurel Sta. Data

337 6277 I

ARI ID Sample ID
Extraction Arralysis EE\/

Date Date DL Range RL Result

Reported in mglkg (ppm)

EFV-Effective Fina1 Volume in mL.
Dl-DiluLion of extract prior to analysis.
Rl-Reporting limit.

Diesel quantitation on total peaks in the range from C12 tro C24.
Motor Oi1 guantitation on total peaks in t,he range from C24 to C38.
HC ID: DRO/RRO indicate results of organics or additional hydrocarbons in
ranges are not, identifiable.

FORM I
SF4#a : ffi##fre$



firsbfisrb@
INCORPORATEDORGAI.IICS A}IATYSIS DATA SIIEET

lilw:IPHD by cC/FID-SiIica and Acid Cleaned
Page 1 of l-

Lab Sample ID: LCS-020711-
LIMS rDz lL-2433
Matrix: Soil

SanpJ-e ID: LCS-020711
LCS/LCSD

QC Report No: SH6L-URS
Project: Kinder Morgan Laurel Sta. Dat,a Gap

337 6277 I
Date Sampled: 02/02/ll

Date Received: 02/04/LLi:;:'i:l:'ii zt|)liri 
zed : \Mr

Date Extracted LCS/LCSDt 02/07/L1 Sample Amount LCS: L0.0 g
LCSD: 10.0 g

Date Analyzed LCS: O2/08/7L t-7:03 Fina1 Extract Volume LCS: 1.0 mL
LCSD: 02/0e/lL t7:25 LCSD: L. O mL

Instnrment/Ana1yst LCS: FID/AAR Dilutj_on Factor LCS: j_. O

LCSD: FID/AAR LCSD: 1.0

Spike LCS Spike LCSD
Range LCS Added-LCS Recovery LCSD Added-LCSD Recov€ry RPD

DieseI

o-Terphenyl

Resul-ts reported in mg/kg
RPD calculated using sample concentrations per SW845.

L20 L50 80 . 0t ]-22 150 81_.3* L.1Z

TPHD Surrogate Recovery

LCS LCSD
90.8? 9t.9*

FORM III

=Hfi:r : Gffi#ffffi



Matrix: Soil
Date Received:

ARI ID

TOTAI, DIESEL

02 / 04 /LL

Client ID

ANALYTICALI-7A:
REsoui;;s\7

R.AIiIGE HYDROCARBONS-EXTR,ACTION REPORT 
INCORPORATED

ARI ,Job: SH5l-
Project,: Kinder Morgan Laurel Sta. Data Gap

337 627 7 I

Client
Amt

Final
VoI Basis

Prep
Date

LL-2433 - 020711MB1
LL - 2 43 3 - 0 2 0 7 l_ I_LCSI_
tL-2433 - 02 071r_LCSDI.
LL-2433 -SH51A
11 - 24 34 -SH5 18
11-2435 -SH6lC
l_1_ - 2436 -SH6l_D
l-1-2437 -SH5l_E
L1-2438-SH5]_F
l_l_-2439-SH61G
Lt-2440 -SH61H
1l_-244L-SH61I
LL-2442 -SH61,J

Method Blank
Lab Control
Lab Control Dup
MW3 -5
MW3 - 10
MW3 - 1s
MW3 -20
MW3 -25
MW3-30
MW4-5
MW4 - L0
MW4 - 15
MW4-20

1.00 mL
l-. 00 mL
L.00 mIJ

1.00 mL D
1.00 mL D
l-.00 mL D
L.00 mL D
L.00 mL D
L.00 mL D
l-.00 mL D
1.00 mL D
l-.00 mL D
L.00 mL D

10.0 g
10.0 9
10.0 g
7.93 g
8.84 g
9.30 g
8.42 g
8. l-s g
9.4L g
8.50 g
8.8L g
8.78 g
8.ss g

02/07 /LL
02/ o7 /Lt
02/07 /lr
02/07/t!
02/07 /tr
02/07 /rL
02/07 /LL
02/07 /LL
02/o7 /LL
02/o7 /LL
02/07 /LL
02/07 /LL
02/07 /LL

Basis: D=Dry weight W=As Received
Diese1 Extraction Report

S$"{S 5, : ##ffitr?



ilstil:*@
INCORPORATED

Matrix: Soi-l-

(oTER) n-Ternhonrr'l

MW4 -2 5
MW4-30
MW5-20
MB-020711
LCS-020711
LCSD-020711-
MW5-25
MW5-25 MS
MW5-25 MSD
MW5-30
MW5-35
MW5-4 0
SOIL DUP-10
su1-82 7 -5
su1-827-10
su1-827-15
su:--827 -20
su]--827 -25

Log

91.14 0
87.8? 0
90.1% 0
83.6% 0
91.62 0
9I .12 0
92.52 0
92.32 0
96 .'7 e" 0
87.8? 0
93.62 0
88.1? 0
89.8% 0
89 .62 0
87.18 0
85.5U 0
90.1% 0
86.4e" 0

CLEA}TED TPHD SURROGATE RECOVERY SUM!,IARY

QC Report No: SH62-URS
Project: Kinder Morgan Laurel- Sta. Data Gap

331621'78

C]-ient ID TOT OUT

LCS/MB LIMITS

(s9-134)

QC LIMITS

( 43-137 )

Prep Method: SW3546
Number Ranqe: 1t-2443 to II-2455

P:aa I for SH62
FORM-II TPHD

SH61 : #ffiffi4#



ORGAI{ICS AI\TAIYSIS DATA SHEET
TOTAI DTESEL R,ATiIGE HYDROCARBONS
NWTPHD bv GClFID-Sil-ica and Acid Cleaned
Page I of 2
Matrix: Soil-

.a)
n^!^ h^,^^^^ r..!L^-r-^i- &fuaLa Ke-Lease AurnorrzeQ,t a//Reported: 02/L0/LI '

f)f- Pannrl- lr'la.
Drni anl- .

ANA.-_._-- a

"=Jt';Et'"@INCORPORATED

JNOZ-UI(J
Kinder Morgan Laurel Sta. Data
33'7 621'7 8

ARI ID Sarnple ID
Extraction

Date
Analysis ElV

Date DL Range RL Result

SH62A
1L-2443

J fl0 z.b
I1--2 4 4 4

)N OZU
I7-24 45

MB-020711
II-2446

SH62D
Ir-2446

JIlOZ.L
7r-2447

SH62 F
7I-2448

Jn iozb
II-2449

SH 62H
17-2450

SH62]
rI-245),

SH 62J
r7-2452

SH62K
Ir-2453

SflOZlr
t7-2454

MW4-25
HC ID: MOTOR OIL

MW4 -30
HC ID: MOTOR OIL

MW5-2 0

HC ID: ---

Method BLank
HC ID: ---

MW5-25
HC ID: ---

MW5-30
HC ID: ---

MW5-35
HC ID: DIESEL/MOTOR

MW5-4 0
HC ID: MOTOR OIL

SOIL DUP-10
HC ID: ---

su1-82 7 -5
HC ID: ---

su1-827-10
HC ID: MOTOR OIL

su1-B27-15
HC ID: MOTOR OIL

SUT-821 -20
HC ID: MOTOR OIL

02/0'7 /L1

02/01/1.I

02/01 /rr

02/01/1r

02/01 /rr

02/01 /rr

02/01 /rr
OIL

02/01/rr

02/01 /rr

02/01 /rr

02/01 /rr

02/0'7 /1L

02/0'7 /1L

02/09/rr
FID9

02/09/71,
FID9

02/09/77
FID9

02/09/rr
F] D9

02/09/1,L
FID9

02/09/L7
FI D9

02/09/71.
I LUY

02/09/rr
FID9

02/09/Lr
FI D9

02/09/rr
FI D9

02/09/1r
FID9

02/09/7t
FID9

02/r0/rr
FID9

1.00 Diesel-
1.0 Motor OiI

o-Te rnh en rr I

1.00 Diesel
1.0 Motor Oil

o-Te rnhcn r;I

1.00 Diesel-
1.0 Motor Oil

n - Te rnh en rzf

1.00 Diesel-
1.0 Motor Oi-I

o-Ternhon rrf

1.00 Diesel
1.0 Motor Oil-

o-Tcrnhcnrr]

1.00 Diesel-
1.0 Motor Oil

o-Te rnhcn rz]

1.00 Diesel
5.0 Motor Oil

n- Te rnh cn rr]

1.00 Diesel-
1.0 Motor OiI

n-Tcrnhonrr]

1.00 Diesel-
1.0 Motor Oi]

o-Te rnhcn rzl

1.00 Diesel-
1.0 Motor Oil

n-Tcrnhonrzf

1.00 DieseI
1.0 Motor Oil

n-Tcrnhanrr]

1.00 Diesel-
1.0 Motor Oil

o-Te rnh cn rr]

1.00 Diesel-
1.0 Motor OiI

o-Ternhenvl

10

5.2
10

5.2
10

5.0
10

< 5.2 u
16
91.1%

<5.2u
11
87.8%

< 5.2 U
< 10 u
90.1U

< 5.0 u
<10u
83.6?

< 5.1 U
< 10 u
92 .52

< 5.3 u
< 11 U

87.8?

200
220
93.62

< 5.2 u
16
88.1%

< 5,2 v
< 10 U

89.8%

< 5.1 U
< 10 u
89.6%

< 5.9 u
16
87.1?

< 5.6 u
L4
85.5%

< 5.3 U

15
90.1%

q

10

q

11

26
52

5.2
10

5.2
10

5.1
10

5.9
L2

5.6
11

5.3
11

FORM T SH#t : ffiffi#q#



ORGAI{ICS A}IALYSIS DATA SHEET
TOTAI. DIESEL RANGE HYDROCARBONS
NWTPHD by GClFID-Sil-ica and Acid Cl-eaned
Paqe 2 of 2
Matrix: Soil-

Data Re]ease Authorized:
Reported: 02/I0/1,1

ARI ID Sanple ID

ANALYTICAL|-'iflD.
REsoU-R;;sK7
INCORPORATED

QC Report No: SH62-URS
Project: Kinder Morgan Lauref Sta. Data

337 62"7-18

Extraction Analysis EE\/
Date Date DL Range RL Resu1t

SH62M SUI-82-7 -25
rr-2434 flu 1u: ---

02/07/LL 02/I0/1,I 1.00 Diese] 5.2 < 5.2 U
FID9 1.0 Motor Oil- 10 < 10 U

86.42o-Terphenyl-

Reported in mglkg (ppm)

EFV-Effective Final Vol-ume in mL.
DL-Dilution of extract prior to analysis.
Rl-Reporting 1j-mit.

Diesel- quantitation on total peaks in the range from C12 Lo C24.
Motor Oil quantitation on totaL peaks in the range from C24 to C38.
HC ID: DRO/RRO i-ndicate resul-ts of organics or additional hydrocarbons in
ranges are not j-dentifiable.

FORM I
SF{Gf":ffitrffilE*



tis5fislb@
INCORPORATEDORGAI\IICS AITAIYSIS DATA SHEET

NWTPIID by cC/FID-Silica and Acid Cleaned
Page 1 of 1

Lab Samp1e ID: SH62D
LIMS ID: 17-2446
Matrix: Soil-
Data Rel-ease Authorized:
Rennr1-cd. n2/1nl11

MSD: 02/09/17 20:36
Instrument/Analyst MS: FID/MS

MSD: FID/MS

Range

Sanple ID: MW5-25
MS/MSD

QC Report No: SH62-URS
Project: Kinder Morgan Laurel Sta. Data Gap

331 6211 I
Date Sampl-ed: 02/03/II -

Date Received: 02/04/7I

Date Extracted MS/MSD: 02/01/11, Sample Amount MS: 9.41 g-dry-wt
MSD: 9.45 g-dry-wt

Date Anal-yzed MS:. 02/09/11, 20:L4 Fina1 Extract Volume MS: 1.0 mL
MSD: 1.0 mL

Diluti-on Factor MS: 1 . 0
MSD: 1.0

Percent Moisture: 6.38

Spike MS Spike MSD
Sanple MS Added-MS Recoverl' MSD Added-MSD Recovery RPD

Di es el-

o-Terphenyl

ResuLts reported in mglkg
RPD cal-culated usinq sample concentrations per SW846.

< 5.1 r24 159 78.08 I29 159 81.1t 4.0t

TPHD Surogate Recovery

MS MSD
92.3e" 96.72

FORM III

SHG1 : ffiffiffie4#



firsbfis*@
INCORPORATEDORGAIiIICS A}IAI,YSIS DATA SHEET

NWTPHD by GClFID-Silica and Acid Cleaned
Page 1 of 1

Lab SampJ-e ID: LCS-O20711
LIMS ID: II-2446
Matrix: Soif

"--horized:udLd nefedSe AUL
Renorfeci: 02 /1 O /II

LCSD: 02/09/11, 1,8:28
rncrrrrmont /a-.t.,st LCS: FID/MS

LCSD: FID,/MS

Range

Sample ID: LCS-020711
LCS/LCSD

OC Rcnnrl- Nn. SFr62-URS
Project: Kinder Morgan Laurel Sta. Data Gap

331 6211 8

Date SampJ-ed: 02/03/7I
Date Received: 02/04/7I

Date Extracted LCS/LCSD: Q2/0'7 /1,1 Sample Amount LCS: 10.0 g
LCSD: 10.0 q

Date Analyzed LCS: 02/09/11 18:07 Final- Extract Volume LCS: 1.0 mL
LCSD: 1.0 mL

Dilution Factor LCS: 1. 0

Spike LCS

LCSD: 1.0

Spike LCSD
LCS Added-T,CS Recovery LCSD Added-LCSD Recovery RpD

Diesef

n-tl"ornlranrrl

Resul-ts reported in mg/kg
RPD cal-culated using samp.l-e concentrations per SW846.

r22 150 81.38 ]-20 150 80. 0u 1.7*

TPHD Surrogate Recovery

LCS LCSD
9r . 6% 9L .'7 e"

FORM III

SE-iSg : ##me+L*



Matrix: Soil
Date Received:

ARI ID

TOTAI DIESEL

02/04/1,1

Cl-ient ID

ANALYTICALI1'7D:
REsoui;;sKZ
INCORPORATED

RANGE HYDROCARBONS-EXTRACTION REPORT

ARI Job: SH62
Project: Kinder Morgan Laure1 Sta. Data Gap

33'1 62118

Client
Amt

! tnar
VoI Basis

Pron
Date

LI-24 4 3-SH62A
11_-2444-SH62B
LI-2445-SH62C
lI-2446-0201 1 1MB1
II-2446-020't 1 1LCS1
rr-2446-0207 1 1LCSDl
Lr-zqgo-Jnozu
LI_244 6-SH62DMS
L r- zl q o-Jftozuw.lbu
LI-z441 -SH62E
LL-2448-SH62F
r r- zq q v-Jfl0zb
rr-24 5 0-sH62H
rr-2q31-Jt10zl_
II-2452-SH62J
LI_Zqf,J-JflOZI\
L1_-2454-SH62L
r1_-24 5 5-SH 62M

MW4-25
MW4 -30
MW5-20
Method Bl-ank
Lab Control-

MW5-25
MW5-25
MW5-2 5
MW5-30
MW5-35
MW5-4 0
SO]L DUP-10
su1-827-5
su1-827-l-0
su1-827-15
SUI_821 _20
sv]--821 -25

1.00 mL D

1.00 mL D
1.00 mL D

1.00 mL
-1 . UU ML
1.00 mL
1.00 mL D

1.00 mL D

1.00 mL D

1.00 mL D

1.00 mL D

1.00 mL D

1.00 mL D

1.00 mL D

1.00 mL D

1.00 mL D

1.00 mL D

1.00 mL D

02 / 0'7 /tr
02/0'7 /1.r
02/0'7 /1r
02/0'7 /11.
02/01 /7r
02/07 /77
02/0'7 /1,1,
02/0'7 /71.
02/07 /1r
02/01/17
02/01 /Lr
02/0'7 /L7
02/01 /rr
02/01 /rr
02/01 /11
02/0'7 /r7
02/01 /17
02/07 /11

9.60 g

Q 59 n
10.0 g
1O O n
1O O n

9.13 9qAl d
Q 45 n

9.60 g

96?n
9.18 g
8.42 g
R QE n

9.43 g
9.51 g

Basis: D:Dry Weight W:As Received
Diesel Extraction Report

*HGi : #ffiffici5;



Alstff:tb@
INCORPORATED

TPHG SOIL SURROGATE RECOVERY SIJM!4ARY

QC Report No: SH61-URS
Project: Kinder Morgan

Event: 337 62'778
Laurel Sta. Data Gap

ARI Job: SH61
Matrix: Soif

( RF'R )

rTtrT\
1p.tr 7 \

Client ID BFB TFT BBZ TOT OUT
MB-020811
LCS-020811
LCSD-020811
MW3-5
MW3- 1 0
MW3- 1 5
MW3-2 0
MW3-2 5
MW3-30
MW4 -5
MVi4 - 10
MW4-15
MW4 -2 0

Bromof l-uorobenzene
Trif f uorotol-uene
Bromobenzene

92.8e" 89.1%
90.3? 88. 1%

94.7e" 92.62
99.8? 94.0e"
94.52 88.22
9s.5? 90.0%
96.42 92.02
96.62 92.r2
95.22 91.0?
96.5? 92.Ie"
93.6? 89.6?
94.12 90.'7%
95.5? 90. 6%

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

0
0
0
0
0
0
0
0
0
0
0
0
0

Loq Number Ranqe:. tL-2433 to

LCS/MB LIMITS
(70-130)
( 80-120 )

(80-120)

LI-2442

QC LIMITS
(70-130)
(66-723)
( 62-130 )

FORM II TPHG

Page 1 for SH61

=E*i# 
t : ##Gg=



Arsiil:*@
INCORPORATED

ARI Job z SH62
Matrix: Soil

MB-020811
LCS-020811
LCSD-020811
MW4-25
MW4-30
MW5-20
MW5-25
MW5-25 MS
MW5-25 MSD
MB-020911
LCS-020911
LCSD-020911
MW5-30
MW5-35
MW5-4 0
SOIL DUP-10
su1-B2 7 -5
MB-021011
LCS-021011
LCSD-021011
su1-B27-10
>ur-bz /-l-u t(r-
su1-B27-15
su7-821 -20
SUI-821 _25

(BFB) : Bromofluorobenzene
(TFT) : Trifl-uorotoluene
(BBZ) : Bromobenzene

Loq Number Ranqe z LI-2443 to

QC Report No: SH62-URS-eroject: Kinder Morgan Laurel Sta. Data Gap
Event: 337 62118

B.BZ TOT OUT
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

TPHG SOIL SURROGATE RECOVERY SUMMARY

BEBClient ID
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

LCS/MB LIMITS
( 70-130 )

( 80-120 )

( 80-120 )

rr-2455

92.82 89.13
90.3? 88.1?
94.'72 92.6%
93.8? 90.22
93.8? 90. 9?
93.92 9I.42
93.62 9t.22
9L.'72 88.53
95. 0? 95 .62
90.3? 89.03
92.6e" 92.4%
94.0s 93.38
96.62 90.83
97 .12 II'7 Z

95.62 89.8U
9'7.I2 91.3?
96.62 90 . 6ts

92.3e" 89.22
95.8? 91.3?
93 . 6e" 91 .22
107% t02z

91 . 4Z 92 .0e"
9't .IZ 9t . 6Z
94.82 89.62
98 . 9? 93 .12

QC LIMITS
( 70-130 )

(66-]-23)
( 62-130 )

FORM II TPHG

Page 1 for SH62
5F€# 3 : #ffi#g#T



f,rsbf;s*@
INCORPORATEDTPHG WATER SURROGATE RECO\IERY SUMMARY

ARI Job: SH62
Matrix: water QC RePort No: sH62-uRSproject: Kinder Morgan Laurel_ Sta. Data Gap

Event : 337 621'7 I

Client ID TFT BBZ TOT OUT

LCS/MB LTMITS QC LIMTTS(TFT) : Trifluorotot_uene (80_120) (80_120)(BBZ) : Bromobenzene (gO-120) (80_120)

Log Number Range Ij,-2456 to II-2456

FORM IT TPHG

Page 1 for SH62
SF+F i" : #ffi**#*5



MB-020811
LCS-020811
LCSD-020811
MW3-5
MV\t3-10
MW3-15
MW3-2 0
MW3-2 5
MW3-30
MW4-5
MW4 -10
MW4-15
MW4 -2 0

(TFT) : Trifluorotoluene
(BBZ) : Bromobenzene

Log Number Range: L1"-2433 to 1

ANALYTICALI1'/A^
RESOURCES\7
INCORPORATED

RECOVERY SUMMARY

QC Report No: SH61-URS
Project: Kinder Morgan Laurel- Sta. Data Gap

Event: 337 62'7'78

TFT BBZ TOT OUT
0
0
0
0
0
0
0
0
0
0
0
0
0

BETX SOIL SURROGATE

ARI Job: SH61
Matrix: Soif

Client ID
92.52 88.6?
89.52 85.7%
94.52 89.3%
101? 94.'72

96.03 89.1?
97.12 91.18
91.52 92.12
91.82 92.92
96.3e. 90.8?
98.22 93.1?
94.22 90.0?
95.72 91.0%
96.1,2 90.12

LCS/MB LIMITS QC LI}IITS
(80-120) ( 68-724)
('7'7-L20) (62-1,34)

L-2442

FORM II BETX

Page 1 for SH61

=+.iGg 
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Ar35ff3*@
INCORPORATED

ARI Job: SH62
Matrix: Soil-

BETX SOTL SURROGATE RECOVERY SUM}4ARY

QC Report No: SH62-URSproject: Kinder Morgan Laurel- Sta. Data GapEvent: 33762'7 1B

CJ.ient ID _ TFT BBz TOt OUT

LCS-020811 89.5? 85.7% 0
94.52 89.3? 0
95. 18 91. 13 O

95. 1? 91.1% 0
95.1? 93. 1? 0
95.5U 92.-72 O

94.22 81 .62 O

96.62 93. 6? o
9I.92 89.53 0
94.02 91.13 O

94.82 92.I2 0
100? g2.7eo 0

99 .92 9'7 .92 o
91 .12 90.12 0
100% 92.92 o

99. 3? 92 .82 O

93.1U 88.8? o
9s. s? 90.3? 0
94.22 89.1% O

110? r04e" o
98.03 9r.92 O

1008 92.32 0
96.42 9I.22 O

101? 95.9? 0

LCS/MB LTMTTS QC LIMITS
(80-120) ( 6s-r24)
('77_r20) (62_134)

II-2455

LCSD-020811
MW4-25
MW4-30
MW5-20
MW5-25
MW5-25 MS
MW5-25 MSD
MB-02 0 91 1
LCS-020911
LCSD-020911
MW5-30
MW5-35
MW5-4 0
SO]L DUP-10
su1-82 7 -5
MB-021011
LUJ-UZ.LU.L1
LCSD-021011
su1-827-10
su1-B27-10 RE
su1-B27-15
su]--821 -20
su7-82"7 -25

(TFT) : Trif]-uorotoluene
(BBZ) : Bromobenzene

Log Number Range 17-2443 to

FORM II BETX

Page 1 for SH62
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ANALYTICALi^-
REsoirR;EsV
INCORPORATED

BETX WATER SI'RROGATE RECOVERY SI'M!'ARY

ARI Job: SH62 QC Report No: SH62-URS
Matrix: Water Project: Kinder Morgan Laurel Sta. Data Gap

Event: 337 621'78

Client ID TFT BBZ TOT OUT
Trip Blanks 104% 94.12 0

LCS/MB LIMITS QC LIMITS
(TFT) : Trifluorotoluene ('79-120) (80-120)
(BBZ) = Bromobenzene ('79-720) (80-120)

Log Number Range:. LI-2456 to Il-2456

FORM II BETX

Page 1 for SH62

*F-*#e : #ffiffi#*



ORGAI{ICS AI{AIYSIS DATA SHEET
BETX by Method SW8021BW1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: MB-020811
LIMS ID- II-2433
Matrix: Soil-
Data Release Authorized:
Renorferl: 02 /11 /I!

,#

Aisbff:rb@
INCORPORATED

Sample ID: MB-020811
METHOD BI,ANK

QC Report No: SH61-URS
Droject: Kinder Morgan Laurel- Sta. Data Gap

Event : 337 62'118
Date SampJ-ed: NA

Date Received: NA

Purge Vol-ume: 5.0 mL
Qrmnlo Amnrrnl- . lnn mn-Arrr-w{-

RL Resu1t

Date AnaLyzed: 02/08/1L 07:.I8
Instrument/Anal-vst z PID2 /MH

CAS Nunber Analyte

17-43-2 Benzene
108-88-3 Tol-uene
100-41-4 EthyJ-benzene
L'7 960I-23-I m, p-Xyl-ene
95-41-6 o-Xylene

L2
L2
I2
25
L2

<12U
<t2u
<12U
<25U
<12U

GAS ID
Gasofine Range Hydrocarbons 5.0 < 5.0 U ---

BETX Surrogate Recovery

Trif Iuorotol-uene
Bromobenzene

92 .52
88.6?

Gasoline Surrogate Recovery

Trif luorotol-uene
Bromobenzene

92 .8e"
8 9. 1%

BETX values reported in Vg/kg (ppb)
Gasoline values reported in mglkg (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positi-ve resul-t that does not match an identifiab]e sasol-ine pattern.

Quantj-tatj-on on total- peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I L4JL E ' Etr54EFUi*



ORGA}.TICS AT.TATYSIS DATA SHEET
BETX by Method SW8021Bt"1od
TPHG by Method tiIWltPHG
Page 1 of 1

Lab Sample ID: MB-020911
LIMS ID: 7L-2441
Matrix: Soit ZData Rel-ease Authorized: y'/
Reported:. 02/II/1,I

Date Anal-yzed: 02/09/11 07:35
Instrument/Anal-yst ; PID2 /MH

CAS Nunber Arralyte

trsifisrb@
INGORPORATED

Sample ID: MB-020911
METHOD BI"ANK

QC Report No: SH62-URS-eroject: Kinder Morgan Laurel- Sta. Data Gap
Event: 337 621'78

Date Sampled: NA
Date Received: NA

Purge Vol-ume: 5.0 mL
Sample Amount: l-00 mg-dry-wt

Rt Result

11-43-2 Benzene
108-88-3 Toluene
100-41-4 EthyJ-benzene
I1960I-23-I m,p-XyIene
95-41-6 o-Xylene

T2
L2
L2
25
L2

<t2u
<12U
<t2v
<25U
<T2U

GAS ID
Gasol i ne Renoe Hrrdrnnarhnnq 5.0 < 5.0 U ---

BETX Surrogate Recovery

Tri- f luorotol-uene
Bromobenzene

9L .9%
89.58

Gasoline Surrogate Recovery

Tri fluorotoluene
Bromobenzene

90.3%
89.0%

BETX vafues reported in pg/kg (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: fndicates the presence of gasol-ine or weathered gasoline.
GRO: Positi-ve resul-t that does not match an i-dentiflabl-e gasol-ine pattern.

Quantitation on total- peaks in the gasol.ine range from Toluene to Naphthal-ene.

FORM I
=E-"€#*- 

: ffiffif ffiA



ORGA\TICS ATA],YSIS DAIA SHEET
BETX by Method SW8021Bt"1od
TPHG by Method NW:IPHG
Page 1 of 1

Lab Sample 1D: MB-O21011
LIMS TD: 7I-2452 ,,,Matrix: Soil /fl
Data Release Author ized,l/f
Reported : 02 / II / Il

Date Anal-yzed: 02/70/lI 11:36
Instrument/Analyst : PID2 /MH

CAS Nunber Analyte

^a.ANALYTICAL(fn=r
RESOURCES\7
INCORPORATED

Sanple ID: MB-021011
METHOD BI,AI\TK

QC Report No: SH62-URS
iroject: Kinder Morgan Laurel- Sta. Data Gap

Event:33762118
Date Sampled: NA

Date Recei-ved: NA

Purge Vol-ume: 5.0 mL
Sample Amount: 100 mg-dry-wt

RL Result
"7 7-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
I'7 960I-23-I m, p-XyIene
95-4'7 -6 o-Xylene

1,2 <r2u
12 <1,2U
12 <r2v
25 <25U
1,2 <t2u

GAS ID
Gasoline Range Hydrocarbons 5.0 < 5.0 U ---

BETX Surrogate Recovery

Trifluorotoluene 93.1%
Bromobenzene 88.8?

Gasoline Surogate Recovery

Trif luoroto.Luene
Bromobenzene

92 .32
89.22

BETX val-ues reported in pg/kq (ppb)
Gasofine values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I ;3f"EE g HFES,L HF!=



ORGANICS A}IAIYSIS DATA SHEET
BETX by Method SW8021EN1od
TPHG by Method NWTPHG
Page 1 of 1

txs:ffs*@
INCORPORATED

Sample ID: IWf3-5
SAMPLE

QC Report No: SH61-URS
Project: Kinder Morgan Lauref Sta. Data Gap

Event: 337 62"7 18
Date Sampfed: 02/02/II

Date Received: 02/04/II

Purge Vol-ume: 5.0 mL
Sample Amount: 63 mg-dry-wt

Percent Moisturel. 23.6%

RL Result

6
Lab Sample ID: SH61A
LIMS ID: II-2433
Matrix: Soil-
Data Rel-ease Aut.hori-zed:
Rennrfcrl. n2 /1 1 /Lt

Date Anafvzed: 02/08/II 01:58
f nstrumenl/anal-yst : PID2 /MH

CAS Nunber Analyte
'7 I- 43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
11 960I-23-I m, p-XyJ-ene
95-41 -6 o-Xyl-ene

20
20
20
40
20

<20u
<20v
<20u
< 40 u
<20u

GAS ID
Gasol-ine Range Hydrocarbons 8.0 < 8.0 U ---

BETX Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

101?
94 .'7 e"

Gasoline Surogate Recovery

Trif l-uorotof uene
Bromobenzene

99 .82
94 .0%

BETX val-ues reported in Vg/kg (ppb)
Gasol-ine values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabfe gasoline pattern.

Quantitation on total- peaks in the gasoline range from Toluene to Naphthalene.

Resufts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I :3F*ih E . Est#E*H



ORGAI.TICS AI.IAIYSIS DATA SHEET
BETX by Method SW8021BN1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sampl-e ID: SH61B
LIMS ID: 71-2434
Matrix: Soil-
Data Rel-ease Authorized:
Renortecl: O2 /1 1 /IL

Date Analvzed: 02/08l11 08:51
Tn qj- rrrmanf /An: l rr<t- . PT n, /Mtl

L LVlI LJIL

CAS Nuuber Anal-yte

fr

iistff:tb@
INCORPORATED

Sanp1e ID: MW3-10
SA}4PLE

QC Report No: SH61-URS
Project: Kj-nder Morgan Lauref Sta. Data Gap

Event:33762178
Date Sampled: 02/02/II

Date Received: 02/04/7I

Purge Vofume: 5.0 mL
Sample Amount: 81 mg-dry-wt

Percent Moisture: 13.8%

RL Resu1t

1I-43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
-l f q6n1-??-1 m n-Xrr'l onoILr, t/ zr_Y relrv

95-4'7 -6 o-Xylene

15
15
15
31
15

<15u
<15U
<15U
< 31 u
<15u

GAS ID
Gasol-ine Range Hydrocarbons 6.2 < 6.2 U ---

BETX Surrogate Recovery

Tri fluorot oluene
Bromobenzene

96.0?
89.1%

Gaso1ine Surogate Recovery

Trif Iuorotol-uene
Bromobenzene

94 .52
88.2%

BETX val-ues reported in Vg/kg (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: fndicates the presence of gasol-ine or weathered gasoJ_ine.
GRO: Positive result that does not match an identifiabfe gasotine pattern.

Quantitation on totaf peaks in the gasol-ine range from Toluene to Naphthalene.

Resul-ts corrected for soi.l- moj-sture content per Section 11.10.5 of EPA Method 8000C.

FORM I *HG *" : G*###



ORGATiIICS AI.IAI.YSIS DATA SHEET
BETX by Method SW8021EN1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: SH61C
LIMS TD: Il-2435 ,4
Matrix: Soil- 4/Data Rel,ease Authortzed:o,zl /
Reported:. 02/1,1,/lI

Date Anal-yzed: 02/08/I1, 09:19
Instrument/Anal-yst : PID2 /MH

CAS Nunber Analyte

AIs:ffS*@
INCORPORATED

Sample ID: MW3-15
SAI"IPLE

QC Report No: SH61-URS
Project: Kinder Morgan Laurel- Sta. Data Gap

Event:33762118
Date Sampled: 02/02/LI

Date Received: 02/04/7I

Purge Vol-ume: 5.0 mL
Sample Amount: 66 mg-dry-wt

Percent Moisture: 11.6?

RL Resul-t

1I-43-2 Benzene
108-88-3 Toluene
100-41-4 EthyJ-benzene
11960I-23-1. m,p-Xylene
95-47-6 o-Xylene

19
t9
19
38
19

< 19 u
< 19 u
< 19 U

<38u
< 19 u

GAS ID
Gasol-j-ne Range Hydrocarbons 1.5 < 7.5 U ---

BETX Surrogate Reeovery

Trif l-uorotof uene
Bromobenzene

9'7 .'7 %

9I.LZ

Gasoline Sunogate Recowery

Tri-f l-uorotol-uene
Bromobenzene

95.5%
90.0%

BETX values reported in pg/kS (ppb)
Gasoline values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resu.l-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoline range from Toluene to Naphthalene.

Resul-ts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I SHGa : #ffiffiffiR



ORGANICS AI{AI.YSIS DATA SHEET
BETX by Method SW8021Bt'1od
TPHG by Method !{WIPHG
Page 1 of 1

Lab Sample ID: SH61D
LIMS ID: II-2436
Matrix: Soil
Data Release Authorized:
Reported : 02 / II / 7I

6

fiIsbilSt"@
INCORPORATED

Sample ID: l"1ll3-20
SAI{PLE

QC Report No: SH61-URS
Project: Kinder Morgan Laurel_ Sta. Data Gap

Event: 337 62'7'78
Date Sampled: 02/02/II

Date Received: 02/04/7I

Purge Volume: 5.0 mL
Sample Amount: 61 mg-dry-wt

Percent Moi-sture: 11 .5%

RL Resu]-t

Date Anal-yzed: 02 / 08 / lI 09:. 4'7

Instrument/Anaf yst : PID2 /MH

CAS Nuuber Analyte

1I-43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
I1960L-23-I m,p-Xylene
95-41-6 o-Xyfene

20
20
20
41,
20

<20u
<20u
<20u
< 41 u
<20v

GAS ID
Gasol-ine Range Hydrocarbons 8.2 < 8.2 U ---

BETX Surrogate Recovery

Tri fluorotoluene
Bromobenzene

97 .seo
92.7e"

Gasoline Surrogate Recovery

Tri f l-uorotol-uene
Bromobenzene

96 .4eo
92 .02

BETX values reported in Vg/kS (ppb)
Gasol-ine val-ues reported in mg/kg (ppm)

GAS: Indj-cates the presence of gasoline or weathered gasoline.
GRO: Posltive resul-t that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from ToLuene to Naphthalene.

Resul-ts corrected for soi-I moj-sture content per Section 11.10.5 of EPA Method 8OOOC.

FORM I FF*# 3 : #ffiffi#ff



ORGAI\TICS AI\fAl,ySIS DATA SHEET
BETX by !4ethod SW8021BDfod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample fD: SH61E
LIMS ID:. 71-2437
Matrix: Soil_
Data Rel-ease Authorized
Reported: 02/II/U,

Date Anal_yzed: 02/08l11 1O:15
fnstrument/Analyst : pID2 /MH

CAS Nu:nber Analyte

Sanple fD: !1913_25
SAf'{PLE

QC Report No: SH61-URS
Project: Kinder Morgan Laurel_

Event:33T62iiB
Date Sampled: 02/02/II

Date Received: 02/04/II

Purge Vofume: 5. O mL
Sample Amount: 66 mg-dry_wt

Percent Moisture: 19.9?

RL Result

Ar$f;8rb@
INCORPORATED

Sta. Data Gap

t !-q J-z
108-88-3
100-4 1-4
r'7 9607-23-I
95-4'7 -6

Benzene
Tol-uene
trrli" l la^^-^^^! ulrJ rvsrr4Ellc
m, p-XyIene
o-Xylene

Gasol-ine Range Hydrocarbons

BETX Surrogate Recovery

Gasoline Surrogate Recoverl

< 19 u
< 19 u
< 19 u
<38u
< 19 u

GAS ]D
? tr rrt.J w

pattern.

NaphthaJ_ene.

EPA Method 8000C

19
19
79
38
I9

Tri f l-uorotol_uene
Bromobenzene

97.82
92.9%

Trif l-uoroto_l_uene
Bromobenzene

96.62
>2. 16

BETX val_ues reported in V9/kg (ppb)
Gasoline va.lues reported in mg7kq- jpp*)

GAS: rndicates the-presence of gasoJ-ine or weathered gasoline.GRo: Positive resuft that does not match an i-dentiria6te gasoline
Quantitation on totar- peaks in the gasorine range from Tor_uene to
Resul-ts corrected for soil moisture content per section 11.10.5 of

FORM I SHga : #ffiffiG#



ORGANICS ANAIYSIS DATA SHEET
BETX by Method Sw8021BMod
TPHG by Method NWTPHG
Page 1 of 1

T,:lr Samnl p TD. SH6l-F
LIMS ID: IL-2438
Matrix: Soil- ,4
Data Ref ease Authorized r/)
KeporEeo'. uz/ M It

Date Anal-yzed: 02 / 08 / II I0 : 43
Instrument/Ana1yst : PlD2 /MH

CAS Nunber Analyte

Alsbf,:tb@
INCORPORATED

Sanple ID: MW3-30
SA},IPLE

QC Report No: SH61-URS
Project: Kinder Morgan Laurel_ Sta. Data Gap

Event:33762118
Date Sampfed: 02/02/7I

Date Received: 02/04/I\

Purge Vol-ume: 5.0 mL
SampJ-e Amount: 87 mg-dry-wt

Percent Moi-sture: 7 .5%

RL Result

7I-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
I'7 960I-23-L m, p-XyIene
95-47 -6 o-Xyl-ene

I4
t4
L4
29
I4

<14U
<14U
< 14 U
<29u
< 14 U

GAS ID
Gasol-ine Range Hydrocarbons 5.8 < 5.8 U ---

BETX Surrogate Recovery

Tri fluorot oluene
Bromobenzene

96.3%
90.8?

GasoJ-ine Surrogate Recovery

Tri fluorot oluene
Bromobenzene

95 .2e"
9l_.0%

BETX vafues reported in Vg/kg (ppb)
Gasoline val-ues reported in mglkg (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive resu1t that does not match an identifiabl-e gasol-ine pattern.

Quantitation on total peaks in the gasoline range from Tofuene to Naphthal-ene.

Resufts corrected for soil- moj-sture content per Section 11.10.5 of EPA Method 8000C.

FORM I #F{ffi 3 : **#ffir&



ORGA}IICS A}IAIYSIS DATA SHEET
BETX by Method SW8021BWtod
TPHG by Method NWTPHG
Page 1 of 1

Lab SampJ-e ID: SH61G
LIMS ID: 7I-2439
Matrix: Soil-
Data Re]ease Authorized:
Rcnnrted. 02 /1 1 /II

Date Analyzed: 02/08/11. 12:36
Instrument/Anatyst : PID2 /MH

CAS Nunber analyte

/

fixs:f;:rb@
INCORPORATED

SamFJ-e ID: MW4-5
SA}4PLE

QC Report No: SH61-URS-erolect: Kinder Morgan LaureL sta. Data Gap
Event: 337 62118

Date Sampled: 02/02/II
Date Received: 02/04/17

Purge Volume: 5.0 mL
Samp1e Amount:, 12 mg-dry-wt

Percent Moisture : 14 .4e"

RL Resu1t

1I-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
1?q6n1 -t?-1 m n-Yrr'l ana
95-41 -6 o-Xylene

I1
I'7
I'7
35
I1

<17u
<17U
<17u
<35u
< 17 u

GAS ID
Gasol-ine Range Hydrocarbons 7.0 < 7.0 U ---

BETX Sunogate Recovery

Trif l-uorotol-uene
Bromobenzene

98.22
93.1%

Gasoline Surrogate Recovery

Trif Iuoroto-luene
Bromobenzene

96 .52
92.I2

BETX values reported in Vg/kg (ppb)
Gasofj-ne values reported in mglkg (pp^)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable qasoline pacrern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I Sh-€ffi E" : ##*#=



ORGAr\IICS AIIAIYSIS DATA SHEET
BETX by Method SW8021ENtod
TPHG by Method IiIW:IPHG
Page 1 of 1

Lab Sample ID: SH61H
LIMS ID:. ll-2440
Matrix: Soil-
Data Release Authorized:
Rennrf cri . 02 /11 /IIv-t LLI

Date Analyzed: 02/08/71 1,3:04
Tnstrument /Analyst : PID2 /MH

CAS Nunber Analyte

AX3ifiS*@
INCORPORATED

Sample ID: l4I4-10
SAI'4PLE

QC Report No: SH61-URS
Project: Kinder Morgan Laurel Sta. Data Gap

Event : 337 62'/'7 I
Date Sampfed: 02/02/7I

Date Received: 02/04/II

Purge Volume: 5.0 mL
Sample Amount: 88 mg-dry-wt

Percent Moisture: 13.0?

RL Result
'7 1-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
Ll960I-23-1, m,p-XyIene
95-41 -6 o-XyJ-ene

1.4

74
T4
28
),4

<14U
< 14 U

< 14 u
<28u
< 14 U

GAS ID
Gasol-ine Range Hydrocarbons 5.6 < 5.6 U ---

BETX Surrogate Recovery

Trif luorotol-uene
Bromobenzene

94.22
90.08

Gasoline Surrogate Recovery

Trif luorotol-uene
Bromobenzene

93 .6e"
89.6%

BETX values reported in V7/kg (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Posi-tive resul-t that does not match an i-dentifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

Resul-ts corrected for soif moisture content per Secti-on 11.10.5 of EPA Method 8OO0C.

FORM I F*++E 
=. 

: #ffi*G=



ORGAI{ICS AI.IAIYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: SH61I
LIMS ID: t1,-244L
Matrix: Soil
Data Release Authorized: 2,
Rennrfcrl . 02 /1 1 /II

Date Anal-vzed: 02 / 08 / LL 13:32
Instrumenl/enalyst : PID2 /MH

CAS Nunber Analyte

.4.
ANALYTICAL (Jta
RESOURCES\7
INCORPORATED

Sample ID: MW4-15
SAI'4PLE

QC Report No: SH61-URS
Project: Kinder Morgan Laurel Sta. Data Gap

Event: 33? 62118
F\:ia Qrmnlarl . A2/02/II

Date Received: 02/04/1I

Purge Volume: 5.0 mL
SampJ-e Amount: 86 mg-dry-wt

Percent Moisture: 15.0?

RL Result

1I-43-2 Benzene
108-88-3 Tofuene
100-4 1-4 Ethylbenzene
11960I-23-L m,p-Xylene
95-41-6 o-Xylene

15
15
15
29
15

<15u
<15U
<15U
<29u
<15u

GAS ID
Gasol i ne Ranoe Hr,zdror-erlrons 5,8 < 5.8 U ---

BETX Surogate Recovery

Trif l-uorotol-uene
Bromobenzene

95 .'7 e"

91.0%

Gasoline Surrogate Recovery

Trif f uoroto.Iuene
Bromobenzene

94.'7eo
90.12

BETX values reported in pS/kS (ppb)
Gasoline va1ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasol-ine.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Resul-ts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I *-## 5. : ###G*f;



ORCAIIICS AI\TAIYSIS DATA SHEET
BETX by Method SW8021Bt"lod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: SH61J
LIMS ID: 1L-2442
Mat.rix: Soil

---i---r z'2f-tua ra Ke_Lease AuEnora zeo a 4,/
Reported : 02 / II / II //

Date Anal-vzed: 02 / OB / II 74 :07
f nstrumenl/Analyst : PID2 /MH

CAS Number Analyte

Alstfisrb@
INCORPORATED

SanpJ-e ID: Ml{4-20
SA}4PLE

QC Report No: SH61-URS
Project: Kinder Morgan Laurel Sta. Data Gap

Event : 337 62'718
Date Sampled: 02/02/11-

Date Recei-ved: 02/04/17

Purge Vofume: 5. 0 mL
Sampl-e Amount: 77 mg-dry-wt

Percent Moisture:. 16.'7%

RL Resu].t

1I-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
I1960I-23-I m,p-XyIene
95-41-6 o-XyIene

16
IO
16
32
L6

< 16 U

< 16 u
< 16 U

<32U
< 16 u

GAS ID
Gasnl ine Renr-re Hrrdror-:rlrnnq 6.5 < 6.5 U ---

BETX Surrogate Recovery

Trif f uorotol-uene
Bromobenzene

96.re.
90.'72

Gasoline Surrogate Recoverl

Tri f l-uorotoluene
Bromobenzene

95.5?
90.6%

BETX values reported in pg/kg (ppb)
Gasoline values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasofine.
GRO: Positive resul-t that does not match an identifiable gasolj-ne pattern.

Quantitat.ion on total peaks in the gasoline range from Toluene to Naphthalene.

Resul-ts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I gt"{G € : **#ffi#



ORGATICS ANAIYSIS DATA SHEET
BETX by Method SW8021Bl"1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: SH62A
LIMS IDt Ll-2443
Matrix: Soi-l-
Data Refease Authorized:
Rcnnrfari . n2/11/II ft

trstfi$!@
INCORPORATED

Sample ID: t4l4-25
SAMPLE

QC Report No: SH62-URS
Project: Kinder Morgan Laurel- Sta. Data Gap

Event : 337 62'7 7 8

Date SampJ-ed: 02/02/11"
Date Received: 02/04/1,I

Purge Volume: 5.0 mL
Sample Amount: 99 mg-dry-wt

Percent Moisture: 5.0?

RL Result

Date Anal-yzed: 02 / 08 / 1L L4 :29
J.nsErumenE./AnatvsE. i Y lDz / Lv!t1

CAS Nunber Analyte

1L-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
11 960I-23-I m, p-Xyl-ene
95-41-6 o-Xylene

13
13
IJ
25
13

< 13 u
<13u
<13u
<25u
<13U

GAS ID
Gasoflne Range Hydrocarbons 5.1 < 5.1 U ---

BETX Surrogate Recovery

Tri ffuorotofuene
Bromobenzene

95.1?
91. 1%

Gasoline Surogate Recovery

Trif luorotol-uene
Bromobenzene

93.8?
90 .22

BETX val-ues reported i-n pg/kS (ppb)
Gasoline val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Posltive resul-t that does not maLch an j-dentifiabl-e gasoline pattern.

Quantitacion on total peaks in the gasoline range from Tol-uene to Napht.halene.

Results corrected for soil- moi-sture content per Section 11.10.5 of EPA Method 8000C.

FORM I .sg-18 -L gIES€Sffi-=



ORGAI{ICS ANAIYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: SH62B
LIMS ID.. TT-2444
Matrix: Soi-1
Data Rel-ease Authori-zed:
Renorf ecl: O2/11/tI

Date Analyzed: 02/08/II I4:.5'7
Instrument,/Analyst : PlD2 /MH

CAS Nunber Analyte

AXsbfisrb@
INCORPORATED

Samp1e ID: MW4-30
SAMPLE

QC Report No: SH62-URS-Project: Kinder Morgan Laurel- Sta. Data Gap
Event : 337 62-7'7 I

Date Sampl-ed: 02/02/LL
Date Received: 02/04/II

Purge Vol-ume: 5.0 mL
Sample Amount: 94 mg-dry-wt

Percent Moisturel. 6.9%

RL Result

71-43-2 Benzene
108-88-3 Toluene
1 00-4 1-4 Ethylbenzene
11960I-23-7 m,p-XyIene
95-41-6 o-Xylene

13
13
13
2'7
13

<13U
<13u
<13u
<2'7u
<13u

GAS ID
Gasofj-ne Range Hydrocarbons 5.3 < 5.3 U ---

BETX Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

95.1%
91.1?

GasoJ-ine Sunogate Recovery

Tri fluorotoluene
Bromobenzene

93.8%
90. 9%

BETX values reported in pg/kg (ppb)
Gasol-ine vafues reported in mglkg (ppm)

GAS: fndicates the presence of gasoline or weathered gasoJ-ine.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthal.ene.

Resul-ts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM T *Li*,t ffifl&#?dHL+E E*-SJ- ' r*J&+{J I €gj



ORGAI\UCS AITAIYSIS DATA SHEET
BETX by Method SW8021B!4od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: SH62C
LIMS ID: II-2445
Matrix: Soil Z
Data Rel-ease Autho r ized'/745
Reporred o2/i-i-/n /

Date Anal-yzed: 02/08/LI 15:.25
Instrument/Analyst z PID2 /MH

CAS Nunber Analyte

fixssfisrb@
INCORPORATED

Sample ID: t'19I5-20
SAIVIPLE

QC Report No: SH62-URS
Project: Kinder Morgan Laurel Sta. Data Gap

Event:33762118
Date Sampled: 02/03/II

Date Received: 02/04/LI

Purge Vol-ume: 5.0 mL
Sample Amount: 80 mg-dry-wt

Percent Moisture:. '7 .4e"

RL Resu1t

7L-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
7'7 960I-23-I m, p-Xyl-ene
95-4'7 -6 o-Xylene

L6
.l_ o
l_o

.l_ o

< 16 u
< 16 U

< 16 U
<31 u
< 16 U

GAS ID
GasoLj-ne Range Hydrocarbons 6.3 < 6.3 U ---

BETX Su*ogate Recovery

Trlf luorotol-uene
Bromobenzene

95.1U
93.1%

Gasoline Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

93.9%
9L.4eo

BETX values reported in Vg/kS (ppb)
Gasoline val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoli-ne or weathered gasoline.
GRO: Positive resul-t that does not match an identi-fiabl-e qasol-ine parrern.

Quantitation on total peaks in the gasoline range from Tol-uene to Naphthalene.

Resul-ts corrected for soi-l- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I SHSX : ##ffiT1



ORGAI.IICS AI{ATYSIS DATA SHEET
BETX by Method SW8021BD1od
TPHG by Method NWTPHG
Page 1 of 1

Lab SampJ-e ID: SH62D
LIMS ID: 1L-2446
Matrix: Soi j- ,4
Data Release Authorizedt /U
Reported 02/7L/L

Date Anal-yzed: 02/08l11 15:53
f nstrument/Anaf vst : PID2 /MH

CAS Nunber Analyte

fixstf,srb@
INCORPORAIED

Samp1e ID: t'ol5-25
SAI'{PLE

QC Report No: SH62-URS
Project: Kinder Morgan Laurel- Sta. Data Gap

Event:33762118
Date Sampled: 02/03/7I

Date Received: 02/04/11,

Purge Vol-ume: 5.0 mL
Sample Amount: 78 mg-dry-wt

Percent Moisture: 6.3%

RL Result

1I-43-2 Benzene
108-88-3 To]uene
l-00-41-4 Ethylbenzene
I1960I-23-I m,p-XyIene
95-47-6 o-Xylene

I6
L6
I6
32
L6

< 16 u
< 16 u
< 16 u
<32u
< 16 U

GAS ID
Gaso1ine Range Hydrocarbons 6.4 < 6.4 U ---

BETX Surrogate Recoverlr

Tri fluorotofuene
Bromobenzene

95.5%
92.'7%

Gasoline Sumogate Recovery

Trif l-uorotol-uene
Bromobenzene

93.6%
9t.22

BETX values reported in VS/kg (ppb)
Gasol-ine values reported in mglkg (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positj-ve resul-t t.hat does not match an i-dentifiabl-e gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Resufts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I EF,*S € : #*ETF



ORGANICS A}IAIYSTS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method liIW:tPHG
Page 1 of 1

Lab Sample ID: SH62E
LIMS ID:. II-244'7
Matrlx: SoiI ,4
Data Refease Authorized:y'2
Reported:. 02/II/),I

Date Analyzed: 02/09/ 11 08:45
Instrument,/Analyst : PID2 /MH

CAS Nunber Analyte

Alsifi:r!@
INCORPORATED

Samp1e ID: tfl5-30
SAIVIPLE

QC Report No: SH62-URS
Project: Kinder Morgan Lauref Sta. Data Gap

Event: 337 62118
Date Sampled: 02/03/II

Date Received: 02/04/II

Purge Vol-ume: 5.0 mL
Sample Amount: 78 mg-dry-wt

Percent Moisture: 5.6?

RL Resu1t

1l-43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
I1 960I-23-I m, p-XyJ-ene
95-4'7 -6 o-Xylene

16
16
16
32
16

< 16 U
< 16 u
< 16 u
<32u
< 16 U

GAS ID
Gasnl i ne Ranr.le Hrrrlror-.arlrons 6.4 < 6.4 U ---

BETX Surrogate Recovery

Trif l-uorotof uene
Bromobenzene

l_00?
92 .'7 Z

Gasoline Surrogate Recovery

Tri ffuorotoluene
Bromobenzene

96.62
90.8%

BETX val-ues reported in pS/kS (ppb)
Gasoline values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable qasoline pattern.

Quantitatj-on on total- peaks in the gasofine range from Tofuene Lo Naphthalene.

Results corrected for soi-l moi-sture content per Section 11.10.5 of EPA Method 8000C.

FORM I Se4G9 : ##ffiF#



ORGANICS AI\TAIYSIS DATA SHEET
BETX by Method SW8021Bt"1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sampfe ID: SH62F
LIMS ID: 77-2448
Matri-x: Soif
Data Rel-ease Authorized:
Renorterl : O2 /1 1 /77

Date Analyzed: 02/09/71 09:13
Instrument /Anal-yst : PID2 /MH

,4.)
',#

fiissfisrb@
INCORPORATED

Sample ID: l'1915-35
SAI.4PLE

QC Report No: SH62-URS
Project: Kinder Morgan Laurel- Sta. Data Gap

Event : 337 62'7'7 8
Date Sampled: 02/03/11"

Date Received: 02/04/17

Purge Vol-ume: 5. O mL
Sample Amount: 96 mg-dry-wt

Percent Moisture:. 1.-7%

CAS Nunber Analyte RL Result

1I-43-2 Benzene 13 < 13 U
108-88-3 Tol-uene 13 < 13 U
100-41-4 Ethylbenzene 13 100
I1 960I-23-I m,p-XyJ-ene 26 < 26 U

95-41-6 o-Xylene 13 < 13 U

GAS ID
Gasoline Range Hydrocarbons 5.2 140 GRO

BETX Surogate Recovery

Trif l-uorotol-uene 99 .92
Bromobenzene 91.92

Gasoline Surrogate Recovery

Trifl-uorotofuene 91 .12
Bromobenzene 1,11 Z

BETX values reported in V9/kq (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positi-ve result that does not match an identifiable gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tofuene to Naphthalene.

Results corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I GL'iEa : *tr#T+



Arsbf;srb@
INCORPORATED

ORGANICS A}IA],YSIS DATA SHEET
BEIX by Method SW8021BMod
TPHG by Method NWTpHe
Page 1 of 1

Lab Sample ID: SH62c
LIMS ID: II-2449
Matrix: Soil- ,42
Data Rel-ease Authorized, //Reported:02/II/II I'

Date Analyzed: 02/09/II 09:4\
Instrument/Analyst : plD2 /MH

CAS Nunber Analyte

SanpJ.e fD: MW5-40
SAI\fpLE

QC Report No: SH62-URS
Project: Kinder Morgan Laurel_

Event: 337 62'7ig
Date Sampled: 02/03/II

Date Rece j-ved: 02 / 04 / II

Purge Vol-ume: 5. 0 mL
Sample Amount: 87 mg-dry-wt

Percent Moi-sture: 6.5?

RL Result

Sta. Data Gap

108-88-3
100-41-4
1,19607-23-r
95-47 -6

Benzene
To.l-uene
trfhrzlhanuona
m, p-XyJ_ene
o-Xylene

Gasofine Range Hydrocarbons

BETX Surrogate Recovery

I4
74
I4
29
I4

5.8

<L4
< 14
< 1,4

<29
<14

< 5.8

U

U

U

U

U

(J'IJ J. Uu ---

Tri f l-uorotoluene
Bromobenzene

97.12
90.'72

Gasoline Surrogate Recovery

Trif l-uorotoluene
Bromobenzene 89.8?

BETX val-ues reported in p9/kg (ppb)
Gasol_ine vafues reported in mglkg- lppm)

GAS: fndicates the nresenr-c nf n
GRo: pos*ive ."13.!'ii:l':":5 33:"*li:^':"':3:l:i?i"gi:.]133ir". pa*ern.
Quantitation on total peaks in the gasoline range from Toruene to Naphthatene.
Resul-ts corrected for soif moisture content per section 11.10.5 of EpA Method go00c.

FORM I hrtbS ; ffiEE f=



ORGANICS Af.IALYSIS DATA SHEET
BETX by Method SW8021B['1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: SH62H
LIMS ID:. II-2450
Mat.rix: Soil 6h^r _^_^ "-_-hnri zorJ. ,,/"udLd nefcdSc HUL^--
Reported: 02/n/n

Date AnaLyzed: 02/09/II 10:09
Instrument /Anal-vst z PID2 /MH

CAS Nunber Ana1yte

.4.
ANALYTICAL (ftr-r
RESOURCES\7
INCORPORATED

Sample ID: SOIL DUP-10
SAI{PLE

n. D6^^rf Nr^. cH62-uRS
Project: Kj-nder Morgan Laurel- Sta. Data Gap

Event: 337 62'7'78
Date Sampl-ed: 02/03/lI

Date Recei-ved: 02/04/lI

Purge Volume: 5.0 mL
Sample Amount: 80 mg-dry-wt

Percent Moisture: 7.8?

RL Result

1I-43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
1 ?96n1 -)?-1 m n-Xrzl cncr[, }/ .rj +vr]v

95-4'7 -6 o-Xyl-ene

16
L6
L6
31
16

< 16 U

< 16 U

< 16 u
< 31 u
< 16 u

GAS ID
C:sol ine Rence Hrzclror:erhons 6.2 < 6.2 U ---

BETX Sunogate Recovery

Tri fluorotoluene
Bromobenzene

100?
92 .9e.

Gasoline Surrogate Recovery

Tri f l-uorotol-uene
Bromobenzene

91.LZ
91.33

BETX val-ues reported in Vg/kS (ppb)
Gasolj-ne val-ues reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positi-ve result that does not match an identifiabl-e gasoline pattern.

Quantitation on total peaks in the gasoline range from Tol-uene to Naphthalene.

Results corrected for soi-l- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I *iu"!s-* 4 ffiffiffiTffi
=i E 5 *--F 
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ORGAI{ICS ANAIYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: SH62I
LIMS ID: II-2451,
Matrix: Soil-
Data Release Authorize
Rcnnrf crl . 02 /11 /II

Date Anal-vzed: 02/09/ 11 10:37
Instrumenl/Anafyst : PID2 /MH

CAS Nuober Analyte

irstfisrb@
INCORPORATED

Sanple ID: SU1-B27-5
SAI\4PI,E

OC Rcnort No. SH62-URS
Project: Kinder Morgan Lauref Sta. Data Gap

Event : 337 62"77I
Date Sampl-ed: 02/04/I7

Date Received: 02/04/II

Ptrroe Vol rrme: 5.
Samnl e Amorrnt; !]

Percent Moist.ure: 8.

0mL
mo-rlrrr-r^rl-

4Z

Result

108-88-3
100-4 1-4
L'7 960L-23-r
95-4'7 -6

Benzene
Tol-uene
E-fl.rrr'l l.ranzana

m, p-Xylene
o-Xyl-ene

Gasoline Range Hydrocarbons

BETX Surrogate Recovery

13
13
13
2'7
13

\A

<13u
<13u
<13u
<2't u
< 13 u

GAS ID
< 5.4 u ---

Tri f l-uorotoluene
Bromobenzene

GasoJ-ine Surrogate

99.3%
92 .8e"

Recovery

Trif l-uorotof uene
Bromobenzene

96 .6e"
90.6%

BETX val-ues reported in pg/kS (ppb)
Gasol-ine values reported in mglkg (ppm)

CAS: Indicaces the presence of gasoline or weathered gasoline.
GRO: Positj-ve resuft that does not match an identifiable gasoline pattern.

Quantitation on total- peaks in the gasol-ine range from Tol-uene to Naphthalene.

Results corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I bffibg ; s*#H} f d"



ORGA}TICS ANALYSIS DATA SHEET
BETX by Method SW8021BD1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: SH62J
LIMS tD: II-2452
Matrix: Soil
n-!- D^ r ^-^^ ^..!, 

/'^,a La Kerease AucnorLzeai ///r/
Reported z 02 / II / II //

Date Anal-vzed: 02/09/ 11 11:05
Instrumenl /anal-vst : PID2 /MH

CAS Nu:nber Analyte

Aisir*s*@
INCORPORATED

grmFle ID: SU1-827-10
SAI"IPLE

QC Report No: SH62-URS
Project: Kinder Morgan Laurel- Sta. Data Gap

Event: 337 62118
Date Sampled: 02/04/II

Date Received: 02/04/ll

Purge Vol-ume: 5.0 mL
Sample Amount: 66 mg-dry-wt

Percent Moi-sture: 15.8%

RL Resu1t

'7 l- 43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
I19601-23-I m,p-XyIene
95-4'l-6 o-Xylene

I9
19
19
38
19

< 19 U

< 19 U
< 19 U
<38U
< 19 u

GAS ID
C:snlinp R:nac Hrrdrnn:rhnns 1.6 < 1.6 U ---

BETX Surrogate Recovery

Trif Iuorotol-uene
Bromobenzene

110 %

104%

Gasoline Surrogate Recovery

T ri fluorotofuene
Bromobenzene

L01 Z

1-022

BETX values reported in pg/kg (ppb)
Gasofine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoJ-ine or weathered gasoline.
GRO: Positive result that does not match an identifiabfe qasoline pattern.

Quantitati-on on total- peaks in the gasoline range from Toluene to Naphthalene.

Resufts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I trLJtr 'cr gAdRgE*Fl*
:JE l-+JJ. 'lEgiES-a"F i +=



ORGANICS AI.IATYSIS DATA SHEET
BETX by Method SW8021BNtod
TPHG by Method }iIW:IPHG
Page 1 of 1

Lab Sample ID: SH62J
LIMS ID t II-2452
Matrix: Soil- ,Ol
Data Rel-ease Authorized: /"
Reported : 02 / lL / 1L

Date Analyzed: 02/I0/ 11 12:05
Instrument/enal-yst : PID2 /MH

CAS Nunber Analyte

2
ANALYTICALIJel
RESOURCES\7
INCORPORATED

SampJ-e ID: SU1-827-10
REA}iIAIYSIS

QC Report No: SH62-URS
Project: Kinder Morgan Lauref Sta. Data Gap

Event:33762118
Date Sampl-ed: 02/04/17

Date Received: 02/04/1,1,

Purge Vol-ume: 5.0 mL
Sample tunount:. I20 mg-dry-wt

Percent Moisture: 15. 8?

RL Resu]-t

77-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
11960I-23-I m,p-Xylene
95-47-6 o-Xylene

10
10
10
20
10

<10u
< 10 u
<10u
<20u
<10U

GAS ID
Gasolj-ne Range Hydrocarbons 4.0 < 4.0 U ---

BETX Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

98.0%
9L .9%

Gasoline Surrogate Recovery

Trif luorotol-uene
Bromobenzene

9'7 .42
92 .0e"

BETX val-ues reported in pg/kg (ppb)
Gasol-ine vafues reported in mglkg (ppm)

GAS: Indicates the presence of gasoJ-ine or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoline range from Toluene to Naphthalene.

Resul-ts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I bF"t*3.;ffiffiefff;=



ORGANICS AbIAIYSIS DATA SHEET
BETX by Method Sw8021EMod
TPHG by Method NWTPHG
Page 1 of 1

Lab SampJ-e ID: SH62K
LIMS ID: 1]--2453
Matri-x: Soil-
Data Release Authori-zed:
Rcnnrtcrl . n2 /11 /II1\uyv! evv. v-r LLr

Date Anal-yzed: 02/09/1I 11:34
Instrument,/Analyst : PID2 /MH

CAS Nunber Analyte

fixsbfis*@
INCORPORATED

Sanple ID: SU1-827-15
SAMPLE

QC Report No: SH62-URS-Project: Kinder Morgan Lauret Sta. Data Gap
Event:33762118

Date Sampled: 02/O4/1,1
Date Received: 02/04/LI

Purge Vol-ume: 5.0 mL
SampJ-e Amount: 87 mg-dry-wt

Percent Moisture: 14.42

RL Result
'7 I- 43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
17q6n1 -)'2,-1 m n-Yrrl onarrr u /\J rsrls
95-4'7 -6 o-Xylene

L4
74
1_4

29
I4

<14U
<14U
< 14 U
<29V
< 14 U

GAS ]D
Gasoline Range Hydrocarbons 5.7 < 5.7 U ---

BETX Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

100%
92 .3eo

Gasoline Sunograte Recovery

Tri-f l-uorotol-uene
Bromobenzene

9'7 . tZ
9r.6e"

BETX val-ues reported in pg/kS (ppb)
Gasoline values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on totaf peaks in the gasoline range from Tol-uene to Naphthalene.

Resul-ts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I *t-fr* { f:Eg?iffiGfE"g+E EU& '=##LEH



ORGA}.IICS AT{AI,YSIS DATA SHEET
BETX by Method SW8021BD1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample fD: SH62L
LIMS ID: II-2454
Matrix: Soil- /47,///(^'--horized: ',tf 'udLd ncfed5e HUL
Reported: 02/11/7I

Date AnaIVzed:. 02/09/II 72:02
Instrumenl/enal-vst : PlD2 /MH

CAS Nunber Analyte

fixs5il:*@
INCORPORI\TED

Sample ID: SVL-B27-2O
SAI'IPLE

QC Report No: SH62-URS
Pro;ect: Kj-nder Morgan Laurel- Sta. Data Gap

Event: 337 62118
Date Sampled: 02/04/II

Date Received: 02/04/1,1,

Purge Vol-ume: 5.0 mL
Sample Amount: 85 mg-dry-wt

Percent Moisture: 6.42

RL Result

7L-43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
I1960I-23-I m,p-XyIene
95-4'7 -6 o-Xylene

15
15
15
29
15

<15u
<15u
<15u
<29v
<15U

GAS ID
Gasol ine Ranoe Hrrdror-arlrons 5.9 < 5.9 U ---

BETX Surrogate Recovery

Tri fluorotoluene
Bromobenzene

96.42
9r .2e"

Gasoline Surrogate Recovery

Tri- fluorotoluene
Bromobenzene

94 .82
89.6?

BETX values reported in VS/kS (ppb)
Gasoline values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasofine.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

Resul-ts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I 5H8"1 . #ffiffi* 5



ORGAI{ICS A}.TAI.YSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Pase 1 of 1

Lab Sample ID: SH62M
LIMS ID: Ll-2455
Matrix: Soil-
Data Rel-ease Authorized
Rennrfcd. n2 /11 /tt

T)^tc AnAlrrzori, n2/09/11 1?.?n
Instrumenl/analyst : PID2 /MH

CAS Nunber Arralyte

2
ANALYTICALfiftrll
RESOURCES\7
INCORPORATED

Sanple ID: SV1-B27-25
SAMPLE

QC Report No: SH62-URS
Project: Kinder Morgan Laurel Sta. Data Gap

Event:33762178
Date Sampled: 02/04/1,L

Date Recei-ved: 02/04/11,

Purge Vol-ume: 5. 0 mL
Sample Amount: 100 mg-dry-wt

Percent Moisture:' 6.12

RL Result
'7 L- 43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
1796O1 -2?-1 m-n-Xrzlcne
95-41 -6 o-Xyl-ene

12
L2
I2
24
L2

<L2u
<12v
<12U
<24U
<12u

GAS ID
Gasol-ine Range Hydrocarbons 4.9 < 4.9 U ---

BETX Surrogate Recovery

Tri fluorotofuene
Bromobenzene

101%
95.98

Gasoline Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

98.9?
93.'72

BETX values reported in Vg/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Posi-tive resul-t that does not match an j-dentifiabl-e gasoline pattern.

Quantitation on total peaks in the gasoline range from Tol-uene to Naphthalene.

Results corrected for soil moisLure content per Section 11.10.5 of EPA Method 8000C.

FORM I
=F+G 

I : S*ffiffi#H



ORGA}IICS A}IAIYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab SampJ-e ID: SH62N
LIMS ID: 11"-2456
Matrix: Water
Data Rel-ease Authorized:
DannrfaA. i) /1 1 /IIv-t LLI

Date Analyzed: 02/09/lI 08:16
Instrument/Analyst z PID2 /MH

CAS Nunber Analyte

AXsbfl:rb@
INCORPORATED

Sample ID: Trip Blanks
SA}4PLE

QC Report No: SH62-URS
Project: Kinder Morgan Laurel- Sta. Data Gap

Event:33762118
Date Sampled: 02/02/II

Date Received: 02/04/II

Purge Vofume: 5.0 mL
Dil-ution Factor: 1.00

RL Resu]-t

1l-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
I1960I-23-I m,p-Xylene
95-41-6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasofj-ne Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

104?
94 .12

Gasoline Sunogate Recovery

Tri fluorotoluene
Bromobenzene

101?

BETX values reported in pgll, (ppb)
Gasoline values reported in mgll, (ppm)

GAS: Indicates the presence of gasoline or weathered gasolj-ne.
GRO: Posi-tive result that does not match an identifiable gasoJ-ine pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I '$h,iG e : *#ffi*3



ANALYTICALI-'ZD-
REsoir-6;sKZ

ORGAI{ICS AI.IAIYSIS DATA SHEET TNCORpORATED
TPHG by Method lilW:IPHG Sample ID: I,ft5-25
Page 1 of 1 MATRIX SPIKE

Lab SampJ-e ID: SH62D QC Report No: SH62-URS
LIMS ID: Il-2446 Pro-ier-t: Kindcr M^roan T,errrel Sf : r\rf r /-rn
Matrix: Soit- n '-;+;;;', \iiZfiz 

lqursr uLor uqLo uaP

Data Rel-ease Autho rizea: /D Date Sampled: O2/03/II
Reported: 02/7I/!1, Date Received: 02/04/17

Date Analyzed MS:. 02/08/7I 16:2I Purge Volume: 5.0 mL
MSD: 02/08/1,L 16:50

Instrument/Analyst MS: P|D2/MH Sample Amount MS: 77.8 mg-dry-wt
MSD: PID2/MH MSD: 77.8 mq-drv-wt

Spike MS Spike MSD
Analyte Sanple MS Added-MS Recovery MSD Added-MSD Recovery RPD

Gaso]ine Range Hydrocarbons < 6.43 u 58.4 64.3 90.8* 58. 4 64.3 90. B? o.0t

Reported in mglkg (ppm)

RPD calcufated using sample concentrations per SW846.

TPHG Surrogate Recovery

MS MSD
Trif l-uorotol-uene 9I .12 95.0%
Bromobenzene 88.5? 95.62

FORM IIT Sl-.iffi g : #*g*ffi



ORGAI{ICS AI{AI,YSIS DATA SHEET
BETX by Method SW8021Bl'1od
Page 1 of 1

Lab Sample ID: SH62D
LIMS ID: 1I-2446
Matr j-x: SoiI /4Data Release Authorized:. 2lUReported:02/IL/II r

Date Analyzed MS: 02/08/1L 16z2I
MSD: 02/08/II 76:50

Instrument/Analyst MS : PID2 /MH
MSD: PID2/MH

Analyte

fixsifisrb@
INCORPORATED

Sanple ID: l'19I5-25
}{ATRTX SPIKE

QC Report No: SH62-URS
Project: Kinder Morgan Laurel Sta. Data Gap

Event : 337 62'7'l 8

DaLe Sampl-ed: 02/03/II
Date Received: 02/04/I7

Prrroe Volrrme: 5,0 mL

Sample Amount MS: 77.8 mg-dry-wt
MSD: 77.8 mg-dry-wt

Spike MS Spike MSID

Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD

Benzene
Tol-uene
I'.f hrrl hanzona

m n-Vrrl ona

n-Yrrl ana

Reported in pglkg (ppb)

RPD calculated using sample concentrations per SW846.

BETX Surrogate Recovery

< 16.1 u 166 135 L23Z L13 135 tzBZ 4.rZ
< 16.1 u 1810 1840 98.42 1-860 1840 101? 2.1%
< 16.1 U 557 591 94.22 51'7 591 91 .62 3.5?
< 32.I u 2LI0 2L70 97 .22 2t40 2110 98. 6? L.AZ
< 16.1 u 893 900 99.22 906 900 101t r.4z

Tri-f l-uoroto.l-uene
Bromobenzene

MS MSD
94 .2e" 96.6%
8'7 .6% 93 .6e"

FORM III ffi*-*#t . ffiffiffi*g



ANALYTICAL iA
REsoi;;;sKZ

oRGAI{rcs AI\rArYsrs DATA SHEET lNcoRpoRATED
TPHG by Method NWTPHG SanFle ID: LCS-020811
Page 1 of 1 LAB CONTROL SAI{PLE

Lab Sample ID: LCS-020811 QC Report No: SH61-URS
LIMS ID:. II-2433 Project: Kinder Morgan Laurel Sta. Data Gap
Matrix: Soil- ,/A Event: 337 62118
Data Rel-ease Authorizedt ,.''A Date Sampled: NA
Reported: O2/II/II Date Received: NA

- - -S: 02/08/1']- 06:2I Ptrrao \/nl trmo' c 0 mLllai6 Anal\r76d Lr ! s!Yv

LCSD: 02/08/LL 06:49
rncf rrrmanf /anrt.,st LCS: PID2/MH Sample Amount LCS: 100 mg-dry-wt

LCSD: PID2/MH LCSD: 100 mq-drv-wt

Spike LCS Spike LCSD
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Gasofine Range Hydrocarbons 44.'7 50.0 89.42 46.8 50.0 93.6? 4.62

Reported in mglkg (ppm)

RPD cafcul-ated using sampfe concentrations per SW846.

TPHG Surogate Recovery

LCS LCSD
Trifluorotoluene 90.3% 94.12
Bromobenzene 88. 13 92.62

FORM III SF+ffi E : #ffiffi*H



ORGAIIICS AT.TALYSIS DATA SHEET
BETX by Method SW8021BD1od
Page 1 of 1

Lab SampJ-e ID: LCS-020811
LIMS ID: LI-2433
Matrix: Soil-
Data Re.l-ease Authori-zed:
Rcnnrf erl . O? /11 /IIv-t LLI

fr

AlssfiSrb@
INCORPORATEO

Samp1e ID: LCS-020811
LAB CONTROL SAI'{PLE

QC Report No: SH61-URS
Project: Kinder Morgan Laurel Sta. Data Gap

Event : 337 62'7 18
Date Sampled: NA

Date Received: NA

Purge Volume: 5.0 mL

Qrmnl6 
^m^,,nf Lcs. 100 mg-dry-wt

LCSD: 100 mq-drv-wt

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RpD

Date Analyzed LCS: 02/08/1,1, 06:2I
LCSD: 02/08/11,06:49

Instrument/Analyst LCS: PID2/MH
LCSD: PID2/MH

AnaJ.yta

Benzene
Tol-uene
Ethylbenzene
m n-Yrr'l anar!.r y .rf +vlrv

o-Xylene

RPD cal-culated using sample concentrations per SW846.

BETX Sumogate Recovery

I22 105 116* I29 105 7232 5. 6?
1,320 1440 9L.12 1400 1440 91 .22 5. 9%
408 460 BB.7? 434 460 94.32 6.22

1s30 1690 90.5? 1620 1690 95. 9% 5.72
640 700 9t,42 680 700 9'7.LZ 6.rZ

Reported in pglkg (ppb)

LCS LCSD
Trifluorotoluene 89.5? 94.5e"
Bromobenzene 85.7? 89.3?

FORM TII bffib 
== 

: wffi#=,s



ORGAI{ICS A}IAIYSIS DATA SHEET
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: LCS-020911
LIMS ID: II-244'7
Matri-x: Soil
Data Rel-ease Authorized:
Rcn^ri-arj. ll)/ lll11

Date Anal-yzed LCS: 02/09/11 06:38
LCSD: 02/09/II 07:07

Instrument,/AnaIyst LCS : PID2/MH
LCSD: PID2/MH

Analyte

AXsbfi8*@
INGORPORATED

Sanp1e ID: LCS-020911
I,AB CONTROL SAMPLE

QC Report No: SH62-URS
Project: Kinder Morgan Laurel- Sta. Data Gap

Event:33762118
Date Sampled: NA

Date Recei-ved: NA

Purge Vol-ume: 5.0 mL

Qrmnla amnrrnl lQ$. 100 mg-dry-wt
LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Reeovery RPD

Gasoline Range Hydrocarbons 46.3 50. 0 92.62 46. B 50. 0 93. 6% 1 . 1?

Reported in mglkg (ppm)

RPD cafcul-ated using sample concentrations per SW846.

TPHG Surogate Recovery

LCS LCSD
Trifluorotoluene 92.62 94.02
Bromobenzene 92.42 93.3?

FORM III #d"*Fd-: rE f;t#q.":R€:} E t3JT E+,J-I. ' E.f,E EJ'J"I



ORGAITICS AI.TAIYSIS DATA SHEET
BETX by Method SW8021Bl4od
Page 1 of 1

Lab Sample ID: LCS-020911
LIMS ID:. LI-2441
Matrix: Soil- /4
Data Release Authorized;/fl
Ronnrfod. n)/11/1I y'/

v-t LLt

Date Anal-yzed LCS:. 02/09/1,1 06:38
LCSD: 02/09/II 07:07

Instrument/AnaIyst LCS: PID2/MH
LCSD: PID2/MH

Ana].yte

Arsbffseb@
INCORPORATED

Sanple ID: LCS-020911
LAB CONTROL SAI'{PLE

QC Report No: SH62-URS
eroject: Kinder Morgan Laurel- Sta. Data Gap

Event: 337 62118
Date Samnlcd. NA

Date Received: NA

Purge Volume: 5.0 mL

a:mn]6 
^m^]1nl- Lcs. 100 mg-dry-wt

LCSD: 100 mg-drv-wc

Spika LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RpD

Benzene
Toluene
Ethylbenzene
m n-Yrr'l ana

o-Xylene

RPD calculated using sampJ-e concentrations per SlV846.

BETX Su*ogate Recovery

136 105 130? 136 10s 1308 0. 0?
1420 1440 98. 6t 1450 1440 1018 2.IZ
434 460 94.31 444 460 96.5? 2.32

1650 l_690 9'7.62 161 0 1690 98.8t L.2Z
685 700 97 .92 106 700 1011 3. 0*

Reported in pglkg (ppb)

Trif l-uorotoluene
Bromobenzene

LCS LCSD
94.02 94.82
91. 1? 92.L2

FORM III bFtb E . ts**==



ORGA}IICS A}IAIYSIS DATA SHEET
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: LCS-021011
LIMS IDt II-2452
Matrix: Soil ,/zData Release Authorized:.//J

,I
VLI LLT

Date Anafyzed LCS: 02/10/11 10:40
LCSD: 02/L0/1"L 11:08

Instrument/Analyst LCS : PlD2 /MH
LCSD: PID2/MH

Analyte

ixsbff:*@
INCORPORATED

Sanple ID: LCS-021011
I"AB CONTROL SAMPLE

QC Report No: SH62-URS
Project: Kinder Morgan Laurel Sta. Data Gap

Event:33762118
Date SampJ-ed: NA

Date Received: NA

Purge Volume: 5.0 mL

Qrmnr6 ^n^,1nt LCS: 100 mg-dry-wt
LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

crcnr in6 prn^a uur[pesaa[en5 42.6 50.0 85.22 44.6 50.0 Bg.2Z 4.62

Reported in mglkg (ppm)

RPD cal-culated using sampfe concentratj-ons per SW846.

TPHG Surrogate Recovery

Tri fluorotofuene
Bromobenzene

LCS LCSD
95.8? 93.62
91.3% 9I .2e"

FORM III #s"{6€ : ffiffiffi*#



ANALYTICALi^-
RESoir-;;;sV

ORGAI.IICS AIIAIYSIS DATA SHEET 1NCORpORI\TED
BETX by Method SW8021BD1od SampJ.e ID: LCS-021011
Page 1 of 1 LAB CONTROL SAI'4pLE

Lab Sample ID: LCS-021011 QC Report No: SH62-URS
LIMS ID: tI-2452
Matrix: soif "//" Event : 337 62'7'79
Data Rel-ease Authorized: ,/' Date SampJ-ed: NA
Reported: 02/LI/II ' Date Received: NA

Date Analyzed LCS: 02/L0/1,1 10:40 purge Vol_ume: 5.0 mL
LCSD: 02/I0/I1 11:08

rnstrument/Anal-yst LCS: PTD2/MH sample Amount LCS: 100 mg-dry-wt
LCSD: PID2/MH LCSD: 100 mq-drv-wt

Spike LCS Spike LCSD
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RpD

Benzene
Tofuene
Ethylbenzene
m n-Yrrl ana

o-Xylene

RPD calculated using sample concentrations per SW846.

BETX Surrogate Recovery

136 105 1308 134 105 I28Z 1.5?
1430 1440 99.33 1400 7440 97.22 2.72
446 460 97 .02 432 460 93. 9? 3.22

1660 1690 98.2% 1640 1690 91 .OZ r.2Z
693 700 99.0:1 684 700 9'7.'72 1.3?

Reported in pqlkq (ppb)

LCS LCSD
Triffuorotol-uene 95.5? 94.22
Bromobenzene 90.3? 89. 1?

FORM III €Eifl- i* #Gf,S!€3:F
aJE 5'iJ A- ' sA.FAS€=rz** E



BETX/TPHG Total Sol-ids-betxts Workl_ist z 4532
Data By: Monica Herbert Analyst: MH
Created: 2/10/1,1 Comments:

Oven ID: Bal_ance fD:

Q:mnl ac Tn.

Samples Out:

Date: Time: Temp:_ Analyst:

Date: Time:_ Temp:_ Anal-yst:

Tare Wt Wet Wt Dry Wt
ARI ID (S) (s) (S) I Solids

J-. JNOl.ft
LI-2433

z. ,>no-LIJ
).L-2434

II-2435

9. J_nO_LU

LL-2436

f,. JflO-L11
LI-2437

o. Jrlo-L_r
Lr-2438

t. Jrlol_b
1"7-2439

8. SH61H
LL-2440

Y . )fl o.l- -L

tr-244r

J_U. Jfl0.l-J
rr-2442

+ /o..t

t UO.Z

$ 88.4

+ dZ. J

c on -r

) YZ.3

$ 8s.6

$ 87.0

e aq, n

Workl-i-st ID: 4532 Page : 1* - BETX TS Copied From VOA TS
% - BETX TS Copied From Metals TS
$ - BETX TS Copied From Extraction TS

ffifl4ffi&:ffi@g*q



BETX/TPHG Total- Solids-betxts Workl-ist: 4533
Data By: Monica Herbert Anal_yst: MH
Created z 2/10/11 Conments:

Oven ID: Bafance ID:

Samples In: Date: Time: Temp: Analyst:

Samnl es Orrf : Date: Time: Temn: Ana I vst :ArrqryJL.

Tare Wt Wet Wt Dry Wt
ARI ID (S) (S) (S') % Solids

_1 . brlozA
It-2443

z. Jnozb
II-2444

J, Sflbzu
tI-2445

q. Jnozu
11,-2446

5. SH62E
r!-244'7

O. JNOZT
tt-2448

t. Jnozb
rr-2449

8. SH62H
17-2450

9. SH62I
1L-2451

.LU. D11OZU

).I-2452

1l_. sH62K
rL-2453

rz. )-rlozL
tL-2454

13. SH62M
rr-2455

q oq n

( o? 1

I 92.6

{ o,4 A

t >2, J

i Jz.z

$ 91. 6

$ 84.2

$ 8s.6

Workl-ist ID: 4533 Page: 1* - BETX TS Copied From VOA TS
? - BETX TS Copied From Metal-s TS
$ - BETX TS Copied From Extraction TS

*F*Str ; #ffi't"ffiffi



Extractions Total-
f):l- r F.rr. laTnn crrlz

Created. 2/ 1/7I

Oven ID:

\:mnt6a tn.

Qrmn l oc f]rr,l. .

AR] ID
CLIENT ID

Sol-ids-extts
Chang

Date:

Tare Wt

Workfist: 3573
Analyst: RVR
Comments:

Balance ID:

Wet Wt
(s)

F)rrr [a71-

(s) % Solids

Ti-me:

Time:

Analyst:

An:l rrqf .

pH

2.

?

SH61A
1I-2433
MW3-5

J11o-Ltl
7I-2434
MW3-10

Jfl o 1u
17-2435
MW3-15

SH 51D
1L-2436
MW3-2 0

SH61E
rr-2431
MW3-25

Jr1o,Li

L7-2438
MW3-30

J-11Ol-Ll

I1-2439
MW4-5

)n o _L_Fl

Lr-2440
MW4-10

)fl0-L_L
]-I_244I
MW4-15

SH61 J
77-2442
MW4-20

r .77 11.39 8.98 16.4

I.16 LI .44 r0 .02 86.2

I .I1 T2.T7 10.89 88.4

1.18 77 .12 9.88 82 .5

1.18 11.98 9.83 80.1

r.18 L2.r'7 r-1.35 92 .5

1.16 rr.2'7 9.81 85.6

r.L1 11.48 10.14 87.0

1.18 11.58 10.02 85.0

1.16 LL .52 9.79 83.3

NR

NR4.

NR

NR

NR

NR

NR

NR8.

6-

1.

r0.

9.

=HG5. 
:#ffieG*



Extractions Total-
Data By: Woo suk
Created: 2/ '7 /L1,

oven rD, ol9

Qrmnl ac Tn.

Q:mnl ac Arrf .

ARI ID
CLIENT ID

Sol-ids-extts
Chang

Worklist: 3573
Analyst: WC

Comments:

Dare: LI7ltl Time: t?'' lo i/d c'

w
Wet Wt

(s)
l-)rrr lal1-

(s) pH

Batance rDt ZL/rfi()
Temp: to$"c Anarysr:

% Solids

o^t"Zf 6/t r rime: 6G',2A, remp: I bl7'' Analysr:

Tare Wt
(s)

2.

3.

'7-

10.

SH61A
71-2433
MW3-5

J11 O.L IJ

tr-2434
MW3-10

J,Fl O -LU

1L-2435
MW3-15

SH61D
tr-2436
MW3-2 0

Jr1O.LL

rr-2431
MW3-2 5

JNOIT
17-2438
MW3 -3 0

Jr1O-LLr

1,r-2439
MW4-5

J .Fl() _L .F1

77-2440
MW4-10

JNOI.l.
17-244L
MW4-15

Sfloru
7r-2442
MW4-2 0

r.r'1t il.?q? 8,?E Nn

..te? u,t4r+T /&.bZ

t,lrl,' t2.11? / b.89 NR

r .tt,t it .\zv 
7. 
gF ,^

NR

4.

5.

NR6.

t,t},r n.w* 7 83 NR

| . {82 lz,tl? tt.35
t .t6,t tr.zlt ?. I I NR

i 'lrl t (,+8 "r /0/y
t.tr+ |.sl'y / b,\ L NR

I .(L? (.67? 2 72

NR8.

q

NR

*Fl€i 3= : #ffi 1#?



Extractions Total-
ttatt R\r. A | | f qnn

Created: 2/ 1 /77

Oven ID:

Sol ids -extts
J. Benny

Tare Wt

Workl-ist:. 3626
Analyst: RVR
Comments:

Balance fD:

Samples

Samples

In:

Out:

ART TD
CLIENT ID

Time:

Ti-me:

Anr I rr<f .

Ana l rrcl- .

nLI
Wet Wt

(s)
F)rrr IaJf

(g) % Solids

NR

NR

5.

6

NR

NR2.

NR3.

NR4.

NR

NRR

NR9.

NR

NR

1.

'7.

10.

11.

L2.

sH62A 1.18
rr-2443
MW4-25

sH62B 1.18
rr-2444
MW4-3 0

>-F10zL r.rt
11_aAAtr,

MW5-2 0

sH62D 1.18
:-I-2446
MW5 -2 5

J-FIOZ.L I.TI

rr-244'l
MW5-30

Jrlozr -L.lo
rr-2448
MW5-35

sH62c 1.18
17-2449
MW5-40

SH62H I.1.1
tI-2450
SOIL DUP-10

J-FIOZI .L.IO

11_-245r
JUI-lJZ I_J

SH62J I.I'7
\1_-2452
su1-827-10

Jflozl\ l- . l- o
77-2453
sul-B27-15

sH62L 1.18
rr-2454
JII_I5Z I_ZU

sH62M 1.19
!\-2455
>rr-bz I -23

13.10 12 .50 95.0

13.32 12 .48 93. 1

11.99 11.19 92 .6

13.15 L2 .40 93.7

I\ .19 TI.20 94 .4

11.38 10.59 92.3

11.93 LI.23 93.5

11.51 92.2

L0.92 9r .6

10.63 84.2

tL.21 85.5

11.80 93 .6

72.38

11.81

12 .40

L2 .90

12.53

NR

13. 11.59 10.89 93.3 NR

*$*Effis : ##AS*



Extractions
Data By: All
Created:. 2/

Oven ID:

Total Sofids-extts
r cnn .t R6nh\t

1/1r
t-ot>

Dare: 4Z Itt rime:
il

Dare:Z\Sl \\ rime:

Tare Wt Wet Wt(s) (s)

Workl-ist:. 3626
AnaJ-yst: AJB
Comments:

Batance rD: 2lrlStt5zo

t):f o Temp: lo/" C Anaryst: wc

remp: I Q3o Analyst, F(-

Q:mnl ac Tn.

Qrmnl6e 
^rrl- 

. b0',q.5
f)rrr IaTf

(s) % Solids pH

/./g', t?.tof lZ.5b NR

/" /&* l?"r27 \z't8
/ /?.r //.q,/? I I. I cl 

NR

5. t,r?* rt.?t.t l\ LQ Na

t.r+ rr.h7,t- t\-L\ Nn

i./FI rt-?)y tl L3

/./2* tz.N% )\

9.

10. /./?fl t2.voy 1Q b3

r.16? l.t/* l\1L '

/.r(, iz-ro* I l al *"

,./&s 1".s)* I | .80 *

L.

?

1.

8.

11.

12-

ARI ID
CLIENT ID

SH62A
\I-2443
MW4 -2 5

J.FlozlJ
]-L-2444
MW4-30

)fl ozu
r\-2445
MW5 -2 0

SH62D
rr-2446
MW5 -2 5

SH62E
r7-2441
MW5 -3 0

Jr1OZ I
rI-2448
MW5-35

).Flozb
]-L-2449
MW5- 4 0

SH62H
LL-2450
SOIL DUP-10

SH62I
rr-245L
5U_L-bZ / -J

JrlOZU
L)--Zqaz
su1-B27-10

J_Fl O Z -t\

]-1-2453
su1-B27-15

SflOZlr

L7-2454
>rL-bz I -zu

SH62M
rt-2455
SIT-821 _25

NR

?

A

NR

NR

13. t.l1* 11.5c1* tx sq NR

#F4#s : #ffi4;E*



f/ F- Anal yti cal Resou rces, I n corpo rated
-aU Analytical Chemists and Consultants

February 17,2011

Karen Mixon
URS Corporation
Century Square
1501 Fourth Avenue Suite 1400
Seattle, WA 98101

RE: Kinder Morgan - Laurel Station
ARI Job: SI25

Dear Karen:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt
documentation, and the final data package for the project referenced above.

Sample receipt information and analytical details are addressed in the Case Narrative.

Copies of the reports and all associated raw data will be kept on file at ARI. If you have any
questions or require additional information, please contact me at your convenience.

Sincerely,
ANALYTICAL RESOTJRCES, INC.

.{
.,/' / /1

1,/ a\h,///t ,)f/\
l' ,/ "a'h '---/'1,r

t
Kelly Bottem
Client Services Manager
(206) 69s-62rr
kellyb@arilabs.com
www.arilabs.com"

Page I ot 347
4611 South 134th Place, Suite 100. TukwilaWAg8l68 o 206-695-6200. 206-695-6201 fax
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ftA Analytical Resources, Incorporated

-4, Analytical Chemists and Consultants Cooler Receipt Form

CoC No(s): Zfl'w
Assigned ARI Job No: ) -L I ) rrackins r.r", 8?3 E (?/ 39 / 8 r.rn

d6)6
@

ARI Client: (}.as

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly fi lled out (ink, signed, etc.) ......... ....

Complete custody forms and attach all shipping documenb

/,ot^, StJ,* r).L
vaf

NO

NO

NO

Delivered ov@ uPS courier Hand Delivered other:

Log-ln Phase:

Was a temperature blank included in the cooler?

Whatkindofpackingmaterialwasused?...Bubb|eWrap@"re.*@@.o",

@
NA

NA

Equipment:_ Split by:

Was sufficient ice used (if appropriate)? ... ... ...... ... ..

Were all bottles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received?

Did all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)...

Were all VOC vials free of air bubbles?

Was sufficient amount of sample sent in each boftle? ..........

Date VOC Trip Blank was made at ARl... ... ......

WasSampleSplitbyARl t @ YES Date/Time:

YES @
Other:_

rG$ No

i*- -dA.G) ;
NO

NO

YES @
@No
YES NO

@No
@ /No

,fZ(|tt

\ rnvl
Samples Logged by: V-/V ' \ Date:

* Notify Project Manager of discrepancies or concems *

Sample lD on Bottle samDle lu on (;()u SamDle lu on Eott|e Sample lu on G{Jc

Sttl-BZ- t< Sill-Bzs-zs

Additional Notes, Discrepancies, & Resolufions,'

Bv: -J}A Date: I/to/tt
$mdlNrF$ble*

-,*wrt
li.

I Peabut$les' lfffiffiFEubbieFl
| 2<mm ll ,+mm I

I t.t.r tl o C O 
I

Small ) "sm"

Peabubbles ) "pb"

Large ) "1g"

Headspace ) "hs"

0016F
3t2t"l0

Revision 014

SggS: ffiA#*q

Cooler Receipt Form



SampJ-e ID Cross Reference Report

ARI Job No: SI25
Cl-ient: URS

Project Event: 33162118
Project Name: Kinder Morgan Laurel- Sta. Data Gaps

irsifisib@
INCORPORATED

Sample ID
ARI

Lab ID
ARI

LIMS ID Matrix Sa:nple Date/Tine VTSR

1. SU1-B28-20
2. SU1-B2B-25
3. SU1-B28-30
I]. JUI-IJZd-Jf,
5 . SU1-828-4 0

o. JUI--uzd-qf,
1 . SU1-B28-55
8. SU1-B28-60
9. SOIL-DUP11
10. Trip BIank

rr-2827
II-2828
II-2829
11-2830
II-283I
rr-2832
11-2833
II-2834
11-2835
rr-2836

Printed

Soil
50.1_L

5 01_L

Soil
Soil-
Soi-l-
50r_t_
bol-_L
5OI-L
Water

 a / 1 t\ | 1 1va/ rv/ LL

02/01/Lr
02/01/11,
02/01 /rr
02/01/11,
02/08/11,
02/08/11,
02/08/71
02/08/LL
02/01 /Lr
02/01/1,r

02/L0/rr 12:
02/IO/II 12:
02/IO/IL 12:
02/r0/rt 12:
02/I0/II t2z
02/L0/rr 12:
02 / r0 / 1.r 12:
02/IO/II 12:
02/r0/rr 12;
A2/IO/TI 12:

SI25A
SI25B
S]25C
J).ZJI)
5,LZJI-
5-LZfi
)-LZJLT
SI25H
SI25I
5-LZfLJ

15:10
15:40
16:00
09: 15
t0220
12:05
13:10

15
15
15
15
15

5

5

5

5

15

*EAffi: ffi*ffiffi5



ANALYTICAL
RESOURCES
INCORPORATED

Sample Receipt:

Analytical Resources, Inc. (ARI) received nine soil samples and a trip blank on February 10, 2011 under ARI
Sample Delivery Groups (SDGs) SI25. The samples were received with a cooler temperature 0.7oC. For
further details regarding sample receipt, please refer to the Cooler Receipt Form.

The samples were analyzed for the parameters listed below, as requested on the Chain of Custody.

Acid/Silica Cleaned NWTPH-Dx:

The samples were extracted on 2ll0lll and analyzed on 2/llll1 - within the method recommended holding
times.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): Are in control.

Surrogates: All surrogate percent recoveries were within control limits.

Method Blank: The method blank was free of contamination.

Samples: There were no irregularities with the samples.

LCS/LCSD: All LCS and LCSD percent recoveries were in control.

Matrix spike/ matrix spike duplicate/ RPDs: Are in control.

Gasoline Ranee Oreanics bv NWTPH-Gx plus BTEX bv 8021B Mod:

The samples were analyzedon2lllllO - within the method recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Surrogates: The surrogates trifluorotoluene and bromobenzene are out of control high for sample SU1-B28-
35.

Method Blanks: The method blank was free of contamination.

Samples: There were no irregularities with the samples.

LCS/LCSD: Are in control.

Matrix spike/ matrix spike duplicate/ RPDs: Are in control.

SIFE:ffiBffiffi?



firsbfisrb@
INCORPORATED

Matrix: Soil

(OTER) n-tT'arnlranrr'lv r v!tsrrvrrJ r

MB-021011
LCS-021011
L\-JU-UZI-UII-
JU r-bza- zv
su1-B28-20 MS

h^6 
^n 

rr^^
-U I- DZO- Z U I"IDU

su1-82 8 -2 5
su1-B28-30
bUI-TJZU-Jf,
su1-828-40
su1-B28-4 5
5U,L-TJZb-f,3
)u.L-t5zo-ou
SOIL-DUP11

8l .le" 0
90. 9? 0
90.0% 0
18 .9% 0
83.7? 0
86 .12 0
83.98 0
84.3% 0
90.0? 0
82.82 0
85.7? 0
86.98 0
88.0? 0
85.5? 0

CLEAI{ED TPIID SURROGATE RECOVERY SUM}4ARY

QC Report No: SI25-URS
Project: Kj-nder Morgan Laurel Sta. Data Gaps

33'7 627'7I

Client ID OTER TOT OUT

LCS/T€ LIMITS

(s9-134 )

QC LIMITS

( 43-137 )

Prep Method: SW3546
Log Number Rangel. 1,I-282'7 to 11-2835

for SI25
FORM-II TPHD

SEES: #ffiffif*



ORGAITICS A}ALYSIS DATA SHEET
TOTAI. DTESEL RANGE INTDROCARBONS
NWTPHD by GClFID-Sifica and Acid Cleaned
Page 1 of 1

Matrix: Soif

Data Release Authorized:
Reported: 02/16/11,

ARI ID Sample fD

QC Report No:
Prni anl- .

ANA.--^ -' t d,
*=$lHEft(U
INCORPORATED

512f,-Ut(s
Kinder Morgan Laurel- Sta. Data
337 627 1 8

Extraction Analysis EE\t
Date Date DL Range RL Resu].t

MB-021011 Method B]ank
II-282'7 HC ID: ---

SI25A SU1-B28-20
1,1,-2821 HC rD: DRO/MOTOR

>rzJb JUr-bz6-25
LL-2828 HC ID: ---

sr25c su1-B28-30
1L-2829 HC ID: MOTOR OIL

SI25D SU1-B28-35
II_2830 HC ID: DIESEL/MOTOR

SI25E SU1-B28-40
11-2831 HC ID: DRO

02/1,0/rr 02/Lr/11. 1.00
OIL FID9 1.0

02 / r0 /1,1, 02 /rr / rr
FI D9

02/1,0/rr 02/rr/11-
FI D9

02/r0/1.1. 02/rt/u,
FI D9

02/1,0/L1, 02/r1./rr
OIL FID9

02/70/11 02/76/rr
FID9

r_.00
1.0

Diesel
Motor OiI
o-Terphenyl

Diesel
Motor Oi1
n-Tarnhonrrl

Diesel-
Motor Oif
a- To rnh an rr'l

Diesel
Motor Oil
n-Torntranrrl

Diese]-
D4otor Oil
n-Tarnhonrr'l

Diese]-
Motor Oif
n-tTtarnhanrrl

Diesel
Motor Oi].
n-'T'arnhanrrl

Diesel-
Motor Oil
a-Tarnhanrr'l

Diesel-
Motor OiI
n-tltarnl.ranrrl

Diesel
D4otor Oil
n-Tarnhonrr'l

< 5.0 u
< 10 u
8'7 .'7 eo

5.7
72
18 .92

<5.2u
< 10 u
83.9?

< 5.3 u
27
84.3?

330
330
90.0?

5.4
<10u
82.82

34
36
85.73

< 5.4 u
< 11 U

86.92

< 5.3 u
< 10 u
88.0s

< 5.4 u
29
85.5C

qn
10

5.4
11

5.2
10

5.3
11

27
54

5.2
10

5.2
10

tr, I
11

5.3
10

\A
11

1.00
1.0

1.00
1.0

sr25F SU1-B28-45 02/70/Ir 02/I1,/r7
1L-2832 HC ID: DIESEL/MOTOR OIL FTD9

1.00
qn

1. 00
1.0

1. 00
1.0

1.00
1.0

1.00
t_.0

sr25c SU1-B28-55
11-2833 HC ID: ---

SI25H SU1-B28-60
II-2834 HC ID: ---

SI25I SOIL-DUP11
11-2835 HC ID: MOTOR OIL

02/1,0/1,1, 02/1.r/1.r 1.00
FID9 1.0

02/L0/LL 02/rr/rr
FI D9

02/1.0/11, 02/rr/rt
FTD9

Reported in mglkg (ppm)

EFV-Effective Final Vo]ume in mL.
DL-DiIution of extract prior to analysis.
Rl-Report j-ng 1imit.

Diesel- quantitation on total- peaks in the range from CI2 to C24.
Motor Oil quantitation on tota.l peaks in the range from C24 to C38.
HC ID: DRO/RRO indicate resul-ts of organics or additional hydrocarbons j-n
ranses are not identifiable.

FORXVI I
= 

g g* : ffi€b*'g T



AlstfiSr!@
INCORPORATEDORGANICS AI{AIYSIS DATA SI{EET

NWTPHD by GClFID-SiIica and Acid Cleaned
Paoe 1 of 1

Lab Sample ID: SI25A
LIMS ID: II-2821
Matrix: Soil ,.77
Data ReLease Authorized rTp
Reported:'02/14/Ll /

Date Extracted MS/MSD: 02/1.0/17

MSD; 02/71'/n' !9:52
Instrument/Ana1yst MS: FID/MS

MSD: FID/MS

Range

Samp1e ID: SU1-B28-20
MS/MSD

r\r Pannrf \In. CT25-URS
Project: Kinder Morgan Laurel- Sta. Data Gaps

331 6211 8

Date Sampled: 02/01 /II
Date Received: 02/I0/II

Sample Amount MS: 9.19 g-dry-wt
MSD: 9.29 g-dry-wt

Date Anafvzed MS 02/11,/!1 19:30 Final Extract Volume MS: 1.0 mL
MSD: 1.0 mL

Dil-ution Factor MS: 1 . 0
MSD: 1.0

Percent Moisture z 8.1s8

Spike MS Spike MSD

Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD

Di ese l

o-Terphenyl

Resufts reported in mglkg
RPD calculated usinq sampl-e concentrations per SW846.

5.7 130 163 76.38 133 161 79.1* 2.32

TPHD Surrogate Recovery

MS MSD
83.7? 86.7s

FORM III

gIES:ffi€iffi3.*



firs5ffSrb@
INCORPORATED

ORGAI.IICS AITAIYSIS DATA SHEET
NWTPHD by cClFID-SiIica and Acid
Page 1 of 1

Lab Sample ID: LCS-021011
LIMS ID:. Il-2821
Matrix: Soil_ ^,Data Rel-ease Authorized, /b
Reported:. 02/I4/11

Date Extracted LCS/LCSD 02/L0/II
Date Anal-yzed LCS: 02/11,/11 1g: O4

LCSD: 02/II/n \8:25
Instrument,/Analyst LCS: FID/MS

LCSD: FID/MS

Range

C]-eaned

Spike LCS
Added-LCS Recovery

LCSD: 1 . 0

Spike LCSD
LCSD Added-tCSD Recovery

SampJ-e ID: LCS-021011
LCS/LCSD

QC Report No: SI25-URS
Project: Kinder Morgan Laurel_ Sta. Data Gaps

33'7 62'7 7 8
Date Sampled: 02/0'7 /II

Date Received: 02/L0/II

Sample Amount LCS: 10.0 g
LCSD: 10.0 g

Final- Extract Volume- LCS: 1.9 *"LUSI]: 1.0 mL
Dil_ution Factor LCS: 1 . 0

Di es ef 132 150 88.0? 126

TPHD Surrogate Recovery

o-Terphenyl

Results reported in mg/kg
RPD cal-cul-ated using sample concentrations per SWg46.

LCS LCSD
90.9% 90.0?

84.08 4.12150

FORM III

SgES:ffiffiffiEffi



Matrix: So11
Date Received:

TOTAI DIESEL

02/r0 /tr

CIient ID

ANALYTICALI7A^
REsouRcEsNZ
INCORPORATED

RANGE HYDROCARBONS-EXTRACTION REPORT

AKl. JOD: 5I-23
Drni onf . T{i ndar Mnraan T.:ttre l n- ! - ^^-^r!vJEuL. r\rlruv- 

-***-- 
JLd. vqLq udP-

331 621 1 8

ARI ID
Cl-ient

Amt
Fi-nal
Vol- Basis

Drah

Date

1,r-2821 -021011MB1
1,r-2821 -021011LCS1
1,1.- 2821 - 02 1 0 1 1LCSD1
II-Z6Zl->J-Zf,A
77-2821-Sr25AMS
II-2821-Sr25AMSD
r r- zd z6-> !z)b
)-r-26zv-5J_zf,u
I I_ Zd 3U-> I ZJU
11-2831-Sr25E
rr-zd5z->rzaE
11-2833-Sr25G
\r-2834-Sr25H
11-2835-Sr25r

Method Blank
Lab Control-
lav vvlrL!vf uuv

su1-B28-20
JU t-6ZO- ZV
su1 -82 8 -2 0
5V r- 6Zd- Z3
5U1-uZ6-JU
su1 -B2 8 -35
su1-B28-40
su1 -B2 8 -4 5
5UI--t'ZU-JJ
5Ul--IJZO-OU
SOIL-DUP1 1

1. O0 mL
1.00 mL
1.00 mL
1.00 mL D

1.00 mL D

1.00 mL D

1.00 mL D

1.00 mL D

1.00 mL D

1.00 mL D

1.00 mL D

1.00 mL D

1.00 mL D

1.00 mL D

02/r0/17
02/L0/rL
02/r0/7r
02/L0/rr
02/r0/1r
02/ro/LL
02/r0/1"t
02/r0/1.L
02/70 /rr
02/1,0/rt
02/r0/Lt
02/L0/tr
02/r0/rr
02/r0 /LL

10.0 g
10.0 g
10.0 g
9.18 q

9.29 q
J.JV Y

9.4I g
9.34 q
9.57 g
9.60 g
9.30 g
9.51 g
9.30 g

Basis: D:Dry Weight W=As Received
Diesel Extraction RePort gEE=:S&E*e



AXs5fiS*@
INCORPORATED

TPHG SOIL SURROGATE RECOVERY SUMI'IARY

AKI JOD] 5.1 25
Matrix: Soil

( RF'R )

/TtrT\
rRRT\

Client ID

0C Report No: SI25-URS
Project: Kinder Morgan Laurel- Sta. Data Gaps

Event:33762118

BEB TFT BBZ TOT OUT
MB-021511
Lt-J-UZl-31-l-
LCSD-021511
su1-B2 8 -2 0
SU1-B28-20 MS

su1-B28-20 MSD
>u L- bz6- z a
su1 -B2 8 -3 0
JU.L-IJZd-JJ
su1-B28-40
5U_L-tlzd-qf,
)ur-ljzd-3f,
JUI-.tJZO-OU
SOIL_DUP1 1

Bromo f luoroben zene
Tri- f l-uorotol-uene
Bromobenzene

98.1% 98.9%
r02e" 98.3?
101% 98.1?
10 3 ? 1013
108% 104%
10 8 ? 101%
L02Z 1013
L02% L02Z
135%* 2392*

99 .2e" L02e"
1022 1188
100% 98.9e"
L04e. 102e"
103% 99.8%

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

0
0
0
0
0
0
0
0
2
0
0
0
0
0

Loq Number Ranse:. II-282'7 Lo 7

LCS/MB LIMITS QC LIMITS
(70-r_30) (70-130)
(80-120) ( 66-L23)
(80-120) (62-1"30)

1-2835

FORM II TPHG

vada I r^r \ | /a



ANALYTICALI:'/AA
REsouiA;sNZ
INCORPORATED

TPHG WATER SURROGATE RECOVERY SIJM!,IIARY

ARI Job: SI25 QC Report No: SI25-URS
Matrix: Water Project: Kinder Morgan Laurel- Sta. Data Gaps

Event: 337 62718

Client ID TFT BBZ TOT OUT
Trj-p BJ-ank 104% 104? 0

ICS/MB LIMITS QC LIMITS
(TFT) : Trifluorotoluene (80-120) (80-120)
(BBz) : Bromobenzene (80-120) (80-120)

Loq Number Ransel. Il-2836 to 11-2836

FORM II TPHG

Page 1 for SI25

=EF=: ffi*#L&T



irs5fis*@
INCORPORATED

BETX SOIL SURROGATE RECOVERY SUMMARY

ARI Job: SI25
Matrix: Soil-

QC Report No: SI25-URS
Project: Klnder Morgan Laurel Sta. Data Gaps

Event:33762118

TFT BBZ TOT OUTC1ient ID
MB-021511
LL-J-UZ-LJ,L,L
LCSD-021511
su1-B2 8 -2 0
SU1-B28-20 MS
SU1-B28-20 MSD
JU L-bZ6- Z3
su1 -B2 8 -30
su1 -B2 8 -35
JUI_-l5ZO-9U
)u1-uzd-4J
5Ut-uzd-f,J
su1-82 8 - 60
SOIL-DUP1 1

(TFT) : Trif-l-uoroto-Iuene
(BBZ) : Bromobenzene

T,nc Nrrmher Ranrre: II-2821 to

0
0
0
0
0
0
0
0
0
0
0
0
0
0

LCS/MB LIMITS QC LIMITS
(80-120) ( 68-724)
(1'7-I20) (62-L34)

11-2835

94.92 94.92
93 . 9? 94 .0e"
93.8? 94.02
9'7.62 96.0%
98.'7e" 98.1%
99.33 9'7.02
96.8% 95.92
96.5% 96.LZ
105? 110%

93.5% 94.92
96.52 99.3eo
93.8% 93.33
99 . 4eo 91 .92
9'7 .2e" 94.62

FORM II BETX

v^d6 | rn r \ | /5

S 3. ftffi : ffi##4=



firssf,srb@
INCORPORATED

BETX WATER SURROGATE RECOVERY SUMMARY

ARI Job: SI25 QC Report No: SI25-URS
Matrix: Water Project: Kinder Morgan Laurel- St.a. Data Gaps

Event: 337 62"778

Client ID TFT BBZ TOT OUT
'I rr n R I th k 99.8!5 98.'12 0

LCS/MB LIMITS QC LIMITS
(TFT) : Trifl-uorotol-uene (19-120) (80-120)
(BBZ) = Bromobenzene ('19-120) (80-120)

Log Number Ranqe: 11-2836 to 11-2836

FORM II BETX

Page 1 for SI25
"s E F--. ffi&#a E :=lsCg#,.ffik36#r4#



ORGATiIICS A}IA],YSIS DATA SHEET
BETX by Method SW8021BN1od
TPHG by Method liIW:fPHG
Page 1 of 1

Lab SampJ-e ID: MB-O21511
LIMS ID:. LL-2827
Matrix: Soil-
Data Release Authori-zed:
Renortecl : O2 /15 /1,I

Date Anal-yzed: 02/15/1,1, 08:58
Instrument/Analyst : PID3/MH

CAS Nunber Analyte

irsbfis*@
INCORPORATED

Samp1e ID: MB-021511
METHOD BI,ANK

QC Report No: SI25-URS
iroject: Kinder Morgan Lauref Sta. Data Gaps

Event: 337 62118
Date Sampled: NA

Date Received: NA

Purge Volume: 5.0 mL
Sample Amount: 100 mg-dry-wt

RL Result

7I-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
I1960I-23-7 m,p-Xylene
95-4'7 -6 o-Xyl-ene

IZ
I2
I2
25
L2

<12U
<12t)
<12u
<25u
<12u

GAS ID
Gasol i ne Rancre Hrrdror-:rl'rons 5.0 < 5.0 U ---

BETX Surrogate Reeovery

Tri f l-uorotoluene
Bromobenzene

94 .9e"
94 .92

Gasoline Surogate Recovery

Tri fluorot oluene
Bromobenzene

98.1%
98.9?

BETX val-ues reported in pg/kS (ppb)
Gasol-ine values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resuft that does not match an identifiabl-e gasoline pattern.

Quantttation on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I *gE=:ffiffi*=tr€



ORGANICS AT.TAIYSIS DATA SHEET
BETX by Method SW8021B['1od
TPHG by Method }iIW:IPHG
Page 1 of 1

Lab Sample ID: SI25A
LIMS ID: II-2821
Matri-x: SoiI ,.4
Data Release Authorized F
Reported : 02 / 15 / II

Date Anal-yzed: 02/L5/LL 10:03
Instrument/AnaIyst : PID3/MH

CAS Nunber Analyte

firs8ffSrb@
INCORPOR'\TED

Sample ID: SU1-B28-20
SAI"IPLE

QC Report No: SI25-URS
Project: Kinder Morgan Laurel Sta. Data Gaps

Event: 337 62118
Date Sampl-ed: 02/01 /II

Date Received: 02/IO/II

Purge Vol-ume: 5.0 mL
Sample Amount: 80 mg-dry-wt

Percent Moisture: 8.7%

RL Resu1t

11-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
11960L-23-l m,p-Xylene
95-4'7 -6 o-XyJ-ene

16
I6
L6
31
I6

< 16 U

< 16 u
< 16 u
<31 u
< 16 u

GAS ID
Gasoline Range Hydrocarbons 6.2 < 6.2 U ---

BETX Sunogate Recowery

Tri fluorot oluene
Bromobenzene

91 .6e"
96.0%

Gasoline Surrogate Recovery

Tri f l-uoroto.l-uene
Bromobenzene

103?
101?

BETX values reported in pg/kg (ppb)
Gasoline values reported in mglkg (ppm)

GAS: Indicat.es the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoJ-ine pattern.

Or:antitation on total neaks in the oasol inc r:ncg from Tol-uene to Nanhthelene.

Resul-ts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I 558*:ffiffiffi*ffi



ORGA}IICS A}IAI,YSIS DATA SHEET
BETX by Method SW8021BNtod
IPHG by Method }iIW:IPHG
Page 1 of 1

Lab Sample ID: SI25B
LIMS ID: LI-2828
Matrix: SorI ry-7.4.//uara Kelease AuE.norlzeo.. r'vu
Reported : 02 / L5 / II

Date Analvzed: 02/15/7I II:22
Instrumenl/analyst : PID3/MH

CAS Number Anal-yte

fixsrffsrb@
INCORPORATED

Samp1e ID: SU1-B28-25
SAI{PLE

QC Report No: SI25-URS
Project: Kinder Morgan LaureL sta. Data Gaps

Event: 337 62118
Date Sampl-ed: 02/01 /II

Date Received: 02/LO/II

Purge VoJ-ume: 5.0 mL
Sample Amount: 88 mg-dry-wt

Percent Moisture z 6.4%

RL Result
'7 I- 43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
Li 960I-23-7 m, p-Xyl-ene
95-41-6 o-Xylene

I4
I4
I4
28
T4

<14U
<14U
< 14 U
<28u
<14U

GAS ID
Gasol-ine Range Hydrocarbons 5.1 < 5.1 U ---

BETX Sunogate Recovery

Trif l-uorotoluene
Bromobenzene

96.8%
95.9?

GasoJ-ine Sunogate Recovery

Tri fluorotoluene
Bromobenzene

L022
101%

BETX values reported in Vg/kg (ppb)
Gasol-ine values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Posi-tive resul-t that does not match an identifiable gasolj-ne pattern.

Quantitation on total- peaks in the gasoline range from Toluene to Naphthalene.

Resul-ts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I SgE*: *ffiffi*#



ORGANICS A\IAI,YSIS DATA SHEET
BETX by Method SW8021BI"1od
TPHG by Method NWTPHG
Page 1 of 1

r,:n sAmnrA rr). slzf,u
LIMS ID: 1-I-2829
Matrix: Soil
Data Rel-ease Authorized:
Rcnor1-c.j. ll)/ |h/11

Date Analyzed: 02/15/71 11:48
-Lns E.rument / AnalvsE : HJ_uJl r.v.lrl

CAS Nunber Analyte

Arsbffsrb@
INCORPORATED

Sample ID: SU1-828-30
SA}4PLE

OC Rannr'|- Nn. SI25-URS
Proier:f : Kincler Moroan T,arrrcl Sfe. Defe GeEls

Event: 337 62'7'1 8

Date Sampled: 02/07 /II
Date Received: 02/L0/II

Purge Vofume: 5.0 mL
Sample Amount: 97 mg-dry-wt

Percent Moisture: 6.5?

RL Resu1t

'7 I-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
I'7 960I-23-l m, p-Xylene
95-4'7 -6 o-Xylene

l-J
.l- J

zo
13

< 13 U
< 13 U
<13u
<26v
<13U

GAS ID
Gasol ine Rencre llr;dror-arhons 5.2 < 5.2 U ---

BETX Surrogate Recovery

T ri ffuorotoluene
Bromobenzene

96 .5eo
96.r2

Gasoline Surogate Recovery

Tri fluorotofuene
Bromobenzene

r02z
L02e"

BETX values reported in pg/kg (ppb)
Gasol-ine values reported in mglkg (ppm)

GAS: fndicates the presence of gasofine or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on totaL peaks in the gasoline range from Tofuene to Naphthalene.

Resul-ts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I SgES:ffiffi#S?



ORGANICS ANAIYSIS DATA SHEET
BETX by Method SW8021B['tod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: SI25D
LIMS ID:11-2830
Ma trix : Soil- /a/
Data Refease Authorized ..4)Reported:02/15/II '

Date Analyzed: 02/L5/LL 74225
Instrument/Analyst : PID3/MH

CAS Nunber Analyte

Arstfisrb@
INCORPORATED

Sample ID: SU1-828-35
SAI'{PLE

QC Report No: SI25-URS
Project: Kj-nder Morgan Laurel Sta. Dara Gaps

Event: 33762'7"78
Date Sampled: 02/01 /1,I

Date Received: 02/L0/II

Purge Vol-ume: 5.0 mL
Sample Amount: 90 mg-dry-wt

Percent Moi-sture: 8. 9?

RL Resu1t

1l-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
179501-23-1 n,p-Xylene
95-47-6 o-Xylene

I4
I4

28
L4

< 14 U

< 14 U

L4 1,400
100
520

GAS ID
GasoJ.ine Range Hydrocarbons 5.6 44O GRO

BETX Surrogate Recovery

Tri-f l-uorotoluene
Bromobenzene

105?
110 %

Gasoline Surrogate Recovery

Trif l-uorotoLuene
Bromobenzene

135%
239%

BETX val-ues reported in pg/kS (ppb)
Gasofine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e gasoJ-j-ne pattern.

Quantitation on totaf peaks in the gasoline range from To1uene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I .sB*qr*-.ffi,:El:-r=a



ORGA}IICS A!{AI,YSIS DATA SHEET
BETX by Method SW8021BD1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: SI25E
LIMS ID: 7I-283L
Matrix: Soil
Data Rel-ease Authori-zed:
Rennrtcd. O? /1 q /II

Date Anal-yzed: 02/15/L1" 12:L4
Instrument/AnaIyst : PID3/MH

CAS Nunber Analyte

Ars8f,Srb@
INCORPORATED

Sample ID: SU1-828-40
SAMPLE

QC Report No: SI25-URS
Project: Kinder Morgan Laurel Sta. Data Gaps

Event : 337 62'7'7 8

Date Sampled: 02/08/LL
Date Recei-ved: 02/I0/ll

Purge Vol-ume: 5.0 mL
Sample Arnount: 78 mg-dry-wt

Percent Moisture: 5.3%

RL Result

17-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
L7960L-23-t m,p-Xylene
95-47-6 o-Xylene

16 < 16 u
L6
15
32
15

29
39
46
23

GAS ID
30 GAS/GROGasoline Range Hydrocarbons 6.4

BETX Sumogate Recovery

Trif l-uorotol-uene 93.58
Bromobenzene 94.9%

Gasoline Sunogate Recovery

Trif luorotol-uene 99.2e"
Bromobenzene I02e"

BETX values reported in Vg/kg (ppb)
Gasoline val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasofine or weathered gasoline.
GRO: Positi-ve resul-t that does not match an j-dentifiable gasoline pattern.

Quantitation on totaf peaks in the gasoline range from Tol-uene to Naphthalene.

Resul-ts corrected for soil- moj-sture content per Section 1l-.10.5 of EPA Method 8000C.

FORM I gE=5:###.8*



ORGANICS ANALYSIS DATA SHEET
BETX by Method SW8021Bt'tod
TPHG by Method NWTPHG
Page 1 of 1

Lab SampJ-e ID: SI25F
LIMS ID,. 1.I-2832
Matrix: Soil-
Data Re]ease Authorized:
Rennrfcrl. n2 /1 \ /IIv-t lJl

Date Anal-yzed: 02/15/II 12:40
Instrument/Analvst : PID3/MH

CAS Nunber Analyte

Aisifi:rb@
INCORPORATED

Sample ID: SU1-828-45
SAI4PLE

QC Report No: SI25-URS
Project: Kinder Morgan Laurel_ Sta. Data Gaps

Event: 337 62778
Date Sampled: 02/08/1,I

Date Received: 02 / I0 / 1,1,

Purge Vol-ume: 5.0 mL
Sample Amount: 82 mg-dry-wt

Percent Moisture: 5.3%

RL Result
'7 I- 43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
11960L-23-I m,p-Xylene
95-47-6 o-Xylene

15
15
15
30
15

<15u
<15u

110
<30u

50

GAS ID
Gasoline Range Hydrocarbons 5.1 88 GAS/GRO

BETX Surrogate Recovery

Trif Iuorotol-uene
Bromobenzene

96.5%
99.3?

GasoJ-ine Sumogate Recovery

Trif l-uorotol-uene
Bromobenzene

r02z
118 ?

BETX values reported in pg/kg (ppb)
Gasoline vafues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positlve result that does not match an identifiable gasoline pattern.

Quantitation on totaf peaks in the gasol-ine range from Tofuene to Naphthalene.

Resul-ts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8OOOC.

FORM I gEHffi:ffi##lF#



ORGAIIICS ANA].YSTS DATA SHEET
BETX by Method SW8021BD1od
TPHG by Method NWTPHG
Page 1 of 1

T,al'r S:mnle TD: SI25G
LIMS ID:11-2833
Matrix: Soll-
Data Release Authorized:
RenortcrJ: O2 /1 

^ 
/II

Date Analyzed: 02/15/ll 13:06
Instrument/Anal-yst : PID3/MH

CAS Nunber Analyte

AXstff:*@
INCORPORATED

SampJ'e ID: SU1-B28-55
SA}4PLE

QC Report No: SI2S-URS
Project: Kinder Morgan LaureI Sta. Data Gaps

Event: 337 62118
Date Sampl-ed: 02 / 08 / II

Date Received: 02/1,0/11

Purge Vol-ume: 5.0 mL
Sample Amount: 87 mg-dry-wt

Percent Moisture: 7 .L2

RL Result
'7 I-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
17960I-23-L m,p-Xyfene
95-41-6 o-Xylene

74
I4
T4
29
1-4

< 14 U
< 14 U

< 14 U

<29U
<14u

GAS ID
G:sol i np R:nnp flrrriror-arhnns 5.1 < 5.1 U ---

BETX Sunogate Recovery

Trif luorotol-uene
Bromobenzene

93.8%
93.3%

Gasoline Surrogate Recovery

Tri fluorotoluene
Bromobenzene

100?
98.9?

BETX val-ues reported in pg/kg (ppb)
Gasoline val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoJ-ine or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable qasol-ine pattern.

Quantitation on tota.l- peaks in the gasoline range from Tol-uene to Naphthalene.

Results corrected for soif moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I g g g# ; #**i+ 5-



ORGAI.TICS AI.TALYSIS DATA SHEET
BETX by Method Sw8O2lEMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: SI25H
LIMS ID: II-2834
Matrix: Soil Z4'Data Release Authorized:. ,2,/Reported: 02 / 15 / II

Date Analyzed: 02/15/17 13:33
fnstrument/AnaIyst : PID3/MH

CAS Nunber Analyte

AlstfiSrb@
INCORPORATED

Sample ID: SU1-828-60
SAMPLE

QC Report No: SI25-URS
Project: Kinder Morgan Lauref Sta. Data Gaps

Event:33762118
Date Sampled: 02/08/II

Date Received: 02/I0/L1,

Purge Vol-ume: 5.0 mL
Sample Amount: 90 mg-dry-wt

Percent Moisture: 5.4?

RL Resu1t

1I-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
T ?q6n1-??-'l m n-Yrr'l ana
95-41-6 o-Xylene

74
1-4
14
28
I4

< 14 U

< 14 U

< 14 U
<28u
<14U

GAS ID
Gesol ine Rence Hrrdror-arhons 5.6 < 5.6 U ---

BETX Surrogate Recovery

Trif i-uorotoluene
Bromobenzene

99 .4e"
97.92

Gasoline Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

104%
L02Z

BETX values reported in pS/kS (ppb)
Gasoline values reported in mglk9 (ppm)

GAS: Indicates the presence of gasoline or weathered gasol-ine.
GRO: Positi-ve resuft that does not match an identifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I gEtr=t: ffi##l4'E



ORGANICS ANATYSIS DATA SHEET
BETX by Method SW8021BN1od
TPHG by Method NWTPHG
Paqe 1 of 1

Lab Sample ID: SI25I
LIMS ID: 11-2835
Matri-x: Soil-
Data Release Authori-zed:
Renorl- erl : 02 / 1\ / II

Date Analyzed: 02/L5/LL 13:59
Instrument/Analvst : PTD3/MH

CAS Nu.nber Analyte

tr
Sample ID: SOIL-DUP11

SA}4PLE

QC Report No: SI25-URS
Project: Kj-nder Morgan Laurel- Sta. Data Gaps

Event:33762118
Date Sampled: 02/O7 /7I

Date Received: 02/I0/II

Purge Volume: 5.0 mL
Sample Amount: 100 mg-dry-wt

Percent Moisture: 8.2%

RL Result

fixsifisrb@
INCORPORATED

'7 1- 43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
\7960L-23-I m,p-Xylene
95-4'7-6 o-Xylene

I2
I2
t2
24
I2

<1_2V
<12U
<L2u
<24U
<12U

GAS ]D
Gasol i ne Renoe Hrrdror-nrlrons 4.8 < 4.8 U ---

BETX Surrogate Recovery

Trif l-uorotof uene
Bromobenzene

9'7 .2%
94 .62

Gasoline Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

103?
99 .8e"

BETX values reported in pg/kg (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasol-ine.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Resul-ts corrected for soil moj-sture content per Section 11.10.5 of EPA Method 8000C.

FORM I .fr E ,fr: , &---e:: €
:'aIrF:=,#IFl!k-3a4-'{



ORGA}.UCS AI{ATYSIS DATA SHEET
BETX by Method SW8021B["1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: SI25J
LIMS ID:. II-2836
Matrlx: Water
Data Release Authori-zed:
Rcnnrt pd . O? /'l 5 / 11

Date Anal-yzed: 02/L5/1,I O9:37
Instrument/AnaIyst : PID3/MH

CAS Nunber Analyte

txsif$rb@
INCORPORATED

Sanple ID: Trip B1ank
SA}4PLE

QC Report No: SI25-URS-Proi 
ect : Kinder Morgan Laurel- Sta . Data Gaps

Event: 337 62718
Date Sampled: 02/01 /II

Date Received: 02/L0/II

Purge Volume: 5.0 mL
Dil-ution Factor: 1.00

RL Result

1l-43-2 Benzene
108-88-3 Tol-uene
l-00-41-4 Ethylbenzene

x\ttanarr,, Y .rj rer.e

95-41 -6 o-Xyl-ene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

99.8%
98.1%

Gasoline Su*ogate Recovery

Trif luorotol-uene
Bromobenzene

104%
104%

BETX values reported in pgll, (ppb)
Gasoline values reported in mg/L (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoli-ne pattern.

Quantitation on totaf peaks in the gasoline range from Toluene to Naphthalene.

FORM I 5 5,9# : #ffi#+t+



ORGANICS ATiIA].YSIS DATA
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample fD: SI25A
LIMS ID: 1,I-282i
Matrix: Soil
Data Rel_ease Authorized:
Reported : 02 / 16 / II
Date Analyzed MS:

MSD:
fns t rument /Analys t

AnaJ.yte

SHEET

02/15/II I0:29
02/15/11 10:55
MS: PID3/MH

MSD: PID3/MH

SampJ-e

AlsrfiSrb@
INCORPORATED

Samp1e fD: SU1_B28_20
I'IATRIX SpfKE

QC Report No: SI25-URS
Project: Kinder Morgan Laurel

Event: 337 62ii8
Date Sampled: 02/0't /11

Date Received: 02/1,0/U.

purge Vo1ume: 5.0 mL

Sample Amount MS: g0.3 mg_dry_wt
MSD: 80.3 mg-dry-wr

Sta. Data Gaps

Spike MS
MS Added-MS Recovery

Spike
Add€d-MSD

MSD
Recovery RpD

Gasoline Range Hydrocarbons < 6.23 U 6I.4 62.3 98.6s 58.6 62.3 94.7e" 4.7s"

RPD cal_culated usinq sampl_e

Reported in mglkg (ppm)

concentrations per SW846.

TPHG Surrogate Recovery

Trif l-uorotol_uene
Bromobenzene

MS MSD
108? 108%
7042 101?

FORM TTI -= 
.1 d= r affsHf q;*



ORGAI.TICS AI.TAIYSIS DATA SHEET
BETX by Method SW8021EMod
Page 1 of 1

Lab Sample ID: SI25A
LIMS ID.. ]-I-2821
Matrix: Soil-
Data Rel-ease Authorized:
Rennrtprl' O2 /1 6/II

Date Analyzed MS: 02/L5/II I0229
MSD: 02/15/lI 10:55

Instrument,/Analyst MS : PID3/MH
MSD: PID3/MH

Analyte

ta+
ANALYTICAL (ftrt
RESOURCES\7
INCORPORATED

SampJ-e ID: SU1-828-20
I'IATRIX SPIKE

QC Report No: SI25-URS
Project: Kinder Morgan Laurel- Sta. Data Gaps

Event : 337 62'718
Date Sampled: 02/0'7 /Il

Date Received: 02/I0/II

Prrrcp \/nl rrmp: 5.0 mL

Sample Amount MS: 80.3 mg-dry-wt
MSD: 80.3 mg-dry-wt

Spike MS Spike MSD
Sanple MSi Added-MS Recowery MSD Added-MSD Recovery RPD

Benzene
Tol-uene
F i- h rr'l l_ron z on a
m n-Yrrl ano
n-Yrrl ono

Reported in pglkg (ppb)

RPD calculated using sample concentrations per SW846.

BETX Surrogate Recovery

< 15. 6 U 261, 230 1139 251 230 L12e" 1 . 5%

< 15. 6 u 2400 2270 106% 2360 221 0 104% !.'7e"
< 15.6 U 699 666 105% 684 666 103% 2.22
< 31. 1 u 2680 2500 107? 2620 2500 105% 2.32
< 15.6 u 1230 1130 109? 1,21,0 1130 107? L.62

Trif luorotol-uene
Bromobenzene

MS MSD
98 .'7% 99.3%
98.1? 9'7.0e"

FORM III -q4 = 
j-P - ,ftfr-%- Fi

#r*d.ff#&-#EJ



ORGANICS ANALYSIS DATA SHEET
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: LCS-021511
LIMS ID: l\-2821
Matrix: Soil-
Data Release Authorized:
Rcnorfed'0.2/16/It

Date Analyzed LCS: 02/15/ 11 08:06
LCSD: 02/15/ 11 08:32

Instrument/Analyst LCS: PID3/MH
LCSD: PID3/MH

Analyte

Alsbff:tb@
INCORPORATED

Sample ID: LCS-O2L5LL
],AB CONTROL SAMPLE

QC Report No: SI25-URS
eroject: Kinder Morgan Laurel Sta. Data Gaps

Event: 337 62'7'78
Date Sampled: NA

Date Received: NA

Purge Volume: 5.0 mL

Qrmnl a amnrrnl lQg. 100 mg-dry-Wt
LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

GasoLj-ne Range Hydrocarbons 44.5 50.0 89.09 42.8 50.0 85.6? 3.9?

Reported in mglkg (ppm)

RPD cal-cul-ated using sampfe concentrations per SW846.

TPHG Surrogate Recovery

Trif l-uoroto.l-uene
Bromobenzene

LCS LCSD
r02z 101?

98 .3? 98 . 1%

FORM III
e - €- L--ffiEe*-'a



ORGAT{ICS A}TATYSIS DATA SHEET
BETX by Method SW8021BMod
Page 1 of 1

Lab Sample ID: LCS-021511
LIMS ID:. LI-2821
Matrix: Soil ZData Release Authorized:rfr
Reported:. 02/I6/LI '

Date Anal-yzed LCS:. 02/15/L1 08:06
LCSD: 02/15/II 08:32

Instrument/Analyst LCS: PID3/MH
LCSD: PID3/MH

AnaJ.yte

^4,ANALYTICALTJINI
RESOURCES\7
INCORPORATED

SanpJ.e ID: LCS-O2L5LL
LAB CONTROL SAIIPLE

QC Report No: SI25-URS-Project: Kinder Morgan Laurel- Sta. Data Gaps
Event: 337 62118

Dafe Semnled. NA
Date Received: NA

Purge Volume: 5.0 mL

Sample Amount LCS: 100 mg-dry-wt
LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD
LCS Added-LCS Recoverl' LCSD Added-LCSD Recovery RPD

Benzene
Toluene
F ihrr'l honzano
m n-Yrrl ano

o-Xyl-ene

RPD calcul-ated usj-ng sampfe concentrations per SW846.

BETX Surrogate Recovery

796 185 106t 191 185 103? 2.62
18s0 1820 ]-022 1800 1820 98. 9? 2.'72
530 535 99.1t 516 535 96.42 2.'72

2050 2000 I02z 1980 2000 99.0? 3. su
940 905 104? 910 905 t-01? 3.2%

Reported in pglkg (ppb)

LCS LCSD
Trif l-uorotol-uene 93.92 93. 8?
Bromobenzene 94 .0e" 94 .0e"

FORM III rf,frj*".i:ff,,&Pfr



Extractions Total- Soli-ds-extts Workli-st:. 49L9
Data By: Rosj-e V. Rodriguez Analyst: RVR
Created: 2/1L/17 Comments:

Oven ID: Bal-ance ID:

Qrmnl aq Tn.

Qrmnl aq Orr1-.

Date: Time: Temp:_ Analyst:

Date: Time: Temp: Analyst:

ARI ID Tare Wt Wet Wt Dry Wt
CLIENT ID (S) (S) (S) % Soflds pH

1. Sr25A l.I'7 12.12 7r.r1 91.3
r7-2821
>u r- bz6- zu

2. Sr25B 7.r'7 12.04 rr.34 93.6
7r-2828
su1 -B2 8 -2 5

3. Sr25C r.71 1"2.64 11.90 93.5
tt-2829
su1-828-30

4. Sr25D r.1,6 11.73 10.19 91.1
11-2830
5U-L-JlZtJ-Jf,

5. Sr25E r.r1 7r.20 :-0.6'7 94.'7
TI-283I
su1-82 8 -4 0

6. Sr25F 1.18 72.35 7L.16 94.1
77-2832
JUI_bZ6-qJ

1 . Sr25c r.r'7 11 .50 70 .11 92.9
11-2833
su1 -B2 8 -5 5

8. Sr25H r.16 72.32 L7.12 94.6
rr-2834
su1-B28-60

9. Sr25r 1.16 11.45 10.61 91.8
rr-2835
SOI L-DUP1 1

NR

NR

NR

NR

NR

NR

NR

NR

NR

--. 
F -iF- ?EndEe-rqL; I**:J4&i# " g!**Jn#*i



Extractions Total Solids-extts
Data By: Woo suk Chang
Created: 2/I0/7I

oven rD Ol5

1?//
ffi:ii:;:"ffry',/,
Comments:

Balance rD: zl\ffiszo
Samples In:

Qamnl a< Orr1-.

ARI ]D
CLIENT ]D

i\Date : ? \lL \\ \ Time :)"
Tare Wt Wet Wt(s) (s)

- | ^-r0'I',emp: +q3_

% Soli-ds

/) r)
AnaJ-yst lru-

pH

Dare: y'rcltt Time: (6', % Temp: lo*"c Anat-vsr, NC

SI25A
rr-2821
su1-B28-20

>rz3b
rr-2828
su1 -B2 8 -2 5

SI25C
7I-2829
su1 -82 8 -3 0

S]25D
11-2830
su1-B28-35

SI25E
11-2831
su1-B28-40

)IZf,I
rr-2832
su1-B28-45

sr25G
77-2833
5U1-uZb-f,3

sr25H
rr-2834
su1-B28-50

sr25I
11-2835
SOIL-DUP1 1

,,t7* 1a,l2T \\n

,.r?a r=.'a+- \\.31 ,*

/./72 i:.6+a \l 1& --

t.6g ultz? | b 11 ,^

i./?? zr.ze?- | N to1 **

r./fP tz.?sF \\ -t (p Nn

/.t?%it.sdy /b+?

,,t4 t'i4 Il nl- '"
t./6* rt.,lS* t6.G\ Nn

NR

3.

5.

1.

2

4.

8.

q

6.

NR

*X€Si###*#



BETX/TPHG Total Solids-betxts Workl_ist: 6051
Data By: Monica Herbert Analyst: MH
Created: 2/I5/1,I Comments:

Oven ID: Balance ID:

Q:mnl o< Tn.

Samples Out:

Date:_ Time:_ Temp:_ Analyst:

Date: Time: Temp: Analvst:

Tare Wt Wet Wt Dry Wt
ARI ID (S) (S) (s) ? Sol_ids

1. SI25A
rr-z6z I

2. Sr25B
7L-2828

3. Sr25C
IL-ZdZY

4. SI25D
11-2830

J. bl-zf,t!
11-2831

r!-26Jz

1 . SI25G
11-2833

o. Srzl-r1
7I-2834

J. J1Zf,I
11-2835

$ 93.6

c o,4 1

( o,4 1

} YZ.Y

$ 94.6

$ 91.8

Worklist ID: 6051 Page: 1* - BETX TS Copied From VOA TS
? - BETX TS Copied From Metals TS
$ - BETX TS Copied From Extraction TS

SE*5: ffiG#Tffi



-^fl F- Analyti cal Resources, I ncorporated
-aU Analytical Chemists and Consultants

February 17,2011

Karen Mixon
URS Corporation
Century Square
1501 Fourth Avenue Suite 1400
Seattle, WA 98101

RE: Kinder Morgan - Laurel Station
ARI Job: SI44

Dear Karen:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt
documentation, and the final data package for the project referenced above.

Sample receipt information and analytical details are addressed in the Case Narrative.

Copies of the reports and all associated raw data will be kept on file at ARI. If you have any
questions or require additional information, please contact me at your convenience.

Sincerely,
ANALYTICAL RESOURCES. INC.

/ ,/,= Y
-4 I 'h ,'l/z,;1 *','f;l\

/
Kelly Bottem
Client Services Manager
(206) 69s-62rr
kellyb@arilabs.com
wr.vrv.arilabs.com

Page r of bq1
4611 South 134th Place, Suite'100. TukwilaWAg8l68 o 206-695-6200 o 2o6-69s-6201 fax
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JtA Analytical Resources, Incorporated

at Analytical Chemists and Consultants Cooler Receipt Forrn

ARI Client: L4€t Project Name:

COC No(s): Delivered UPS Courier Delivered Other;_
Assigned ARlJob f.fo: S.I 44

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Werecustodypapersproperlyfilledout(ink,signed,etc.).....................................1....

Temperature of Cooler(s) ("C) (recommended 2.0€.0 'C for chemistry)........ l":t_
ffcoolertemperatureisoutofcomplianTl|#,"-OOOTOF 

- /,, /,
cooterAccepteo uy: ,J // \ oate: -4 

1( / /- tine: /'/t6

6
\YES-

@
@

Temp Gun lD#:

Complete custody forms and attach all shipping documents

Log-ln Phase:

Was a temperature blank included in the cooler?

Whatkindof packingmaterialwasused?... (rour"rn)"n 6o,4 celPacks6ag;ie)(oamatQ< eaper o*"I=t 
({:'

wassufiicienticeused(if appropriate)?.................:..'.............--....-. .... ..........)....j 
\ / 

NA Gb No

Were all boftles sealed in individual plastic bags? YES q9
Did all bottles arrive in good condition (unbroken)? (E9 NO

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received?

Did all bottle labels and tags agree with custody papers?

Were all bottles used correci for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)...

Were all VOC vials free of air bubbles?
a:

Was sufficient amount of sample sent in each bottle? ... ...... . YES Q_9
Date VOC Trip Blank was made at AR|...... ... ... NA I I AOh I

WasSamp|eSp|itbyAR|'6lA)vesDate/Time:-Equipment:-Sp|itby:-

\l (0Y^\

Tracking No: NA

NO

NO

NO

Gq No

Gq No

6No
-€9No

irun) YES No

NA($No

Samptes Losged uv' AV o"t", 4t l//l rir", I l4rl
* Notify Project Manager of discrepanci* or concems *

Sample lD on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COC

Additional Notes, Discrepancias, & Resolufions.'

,Lrntr# e vt(tlt (tcue cu71{ / 1m ml Ail ltraJ(ru€c'( V ia l S,

CunY \rq $s,'-
\bBy: o.te, ?//tlttJ^/

FeSubbt€s'
2..[ mm

tot.l
ffl.ffi8TFfi6ffi

l" Jb
Small ) t'sm"

Peabubbles ) "pb"

Large ) "lg"
Headspace )'hs"

0016F
3t2t10

Revision 014

SEq,4: ffi**#e€

Cooler Receipt Form



Samp1e ID Cross Reference Report

ARI Job No: SI44
Cl-ient: URS

Project Event: 33152118
Proier:t Neme: Kinclcr Mnro6n Laurel- StatiOn

ix3bil:*@
INCORPORATED

Sample ID
ARI

Lab ID
ARI

LIMS ID Matrix Sample Date/Time VTSR

1.
2.
3.
4.
5.
6.
1.
8.

SUL_829_20
su1-B2 9-25
su1-B2 9-30
JU I- bZ J- Jq
SOIL DUP-12
Ri-nsate 1

Rinsate 2
Tri n Rl rnlzc

II-292t
tL-2922
1r-2923
1L-2924
rr-2925
tL-2926
7r-292'7
7L-2928

02/09/1. 1 1O:55
1 11:15
I 12:05
I 12:20
1

1 14:55
1 11:30
1

SI44A
S144B
SI44C
SI44D
SI44E
SI44F
SI44G
S]44H

Soi I
Soi I
50r_L
50r_L
Soi I
Water
Water
Water

02/09/
02/09/
02/09/
02/09/
02/09/
02/L0/
02/09/

02/1I/11 10:25
A2/II/LL Ia:25
02/II/ 11 1O:25
02/II/ 11 10:25
02/LI/ 11 1O:25
02/1L/ 11 10:25
02/II/LL ]-0:25
02/II/71- I0:25

yrrnted uL/ II/ II

Ff !ide .
b .L L* 6-* ffiffiffi*s



ANALYTIGAL
RESOURGES
INCORPORATED

Sample Receipt:

Analytical Resources, Inc. (ARI) received five soil samples two water samples and a trip blank on February
11, 2011 under ARI Sample Delivery Groups (SDGs) SI25. The samples were received with a cooler
temperature 1.4oC. For further details regarding sample receipt, please refer to the Cooler Receipt Form.

The samples were analyzed for the parameters listed below, as requested on the Chain of Custody.

Acid/Silica Cleaned NWTPH-Dx:

The samples were extracted on2ll2lII and2ll4lll and analyzed on 2ll4lll and2ll5lIl - within the method
recommended holding times.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): Are in control.

Surrogates: All surrogate percent recoveries were within control limits.

Method Blank: The method blank was free of contamination.

Samples: There were no irregularities with the samples.

LCSiLCSD: All LCS and LCSD percent recoveries were in control.

Matrix spike/ matrix spike duplicate/ RPDs: Are in control.

Gasoline Ranee Oreanics bv NWTPH-Gx plus BTEX bv 80218 Mod:

The samples were analyzed on2ll6ll0 - within the method recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Surrogates: Are in control.

Method Blanks: The method blank was free of contamination.

Samples: There were no irregularities with the samples.

LCS/LCSD: Are in control.

Matrix spike/ matrix spike duplicate/ RPDs: Are in control.

Sg 44 : ffiffiffiffi?



CLEA}TED TPIID SI'RROGATE RECOVERY SI]MN{ARY

Matrix: Soil

(OTER) n-Tornhanrrl

QC Report No: SI44-URS
Project: Kinder Morgan

33'7 62718
Laurel- Station

Client ID OTER TOT OUT

MB-O2I2II
LCS-O2T2T1
LCSD-021211
suI-829-20
su1-B29-20 MS

SU1-B29-20 MSD
>U L_ 6ZY- Z3
su1-82 9- 30
su1-82 9-3 4

SOIL DUP-12

Log

83.48 0
85.1% 0
87.3? 0
81.7? 0't8.92 0
81.0% 0
'/ 2 .5e" 0
82.9% 0-t9.12 

0

82.22 0

LCS/MB LIMITS

(59-134 )

QC LIMITS

( 4 3-137 )

Pren Method: SW3546
Number Rangel. 1L-292I Lo IL-2925

Page 1 for SI44
FORM-II TPHD

*Ee"Bt€: ***1*



ORGAIIICS AI.IAJ.YSIS DATA SHEET
TOTAT DIESEL RANGE HYDROCARBONS
NWTPHD by GClFID-Sil-ica and Acid Cl-eaned
Page 1 of 1

Matrix: Soil

^r^^^ ,4.f7uara Kerease auchorized, /flRenorfecl:. O2/15/II '-''

QC Pannrl- Nln.
Prni oct .

ANALYTICALIh^
RESOURCES\7
INCORPORATEO

SI44-URS
Kinder Morgan Laurel- Station
331 621 1 8

ARI ID Sample ID
Extraction Analysis

Date Date
EE\/
DL Range Result

MB-02I2II Method Bl-ank
tr-zYzr flu J.u:

sr44A SU1-B29-20
I)--2921 HC ID: MOTOR OIL

sr44B SVI-829-25
7I-2922 HC ID: ---

SI44C SU1-B29-30
II-2923 HC ID: MOTOR OIL

sr44D SU1-B29-34
II-2924 HC ID: MOTOR OIL

S144E SO]L DUP-12
7I-2925 HC ID: MOTOR OIL

02/12/1,r 02/14/rr
FI D9

02/12/rr 02/74/rr
F]D9

02/12/71 02/15/rr
FI D9

02/12/tr 02/15/rr
F] D9

02 / 12 / 1.1. 02 / 1.s / 1.r
FID9

02/12/11, 02/1,5/1,7
F] D9

l-.00 Diesef
1.0 Motor Oil-

n-Tarnh on rz]

1.00 Diesel-
1.0 Motor OiI

n-Tc rnhcn rr]

1.00 DieseI
1.0 Motor Oil

n-Ta rnh cn rr]

1.00 Diesel-
1.0 Motor Oi].

o-Te rnhenrr]

1.00 Diesel-
1.0 Motor OiI

n-Tc rnhcn rzfv r v!yrrvlrf

1.00 Dlesel-
1.0 Motor Oil

n-Tc rnhcn rz]v r v!tsrrvrrJ

5.0 < 5.0 u
10 <10U

83.4?

5.4 < 5.4 u
11 L4

8L .1Z

5.3 < 5.3 U
11 < 11 U

'7 2 .5e.

5.3 < 5.3 U

11 11
82 .9eo

5.4 < 5.4 U

11 45
'7 9 .'7 e"

5.4 < 5.4 U

11 15
82 .2eo

Ponnrf orl i n ma /Va lnnm\r\et/v! !!rY / r\Y

EFV-Effective Final Vo.l-ume in mL.
DL-Dilution of extract prior to analysis.
Rl-Reporting limit.

Dicspl .nr,anf ifaticrn crn fofal neaks in fhe ren.te from C12 Lo C24.Ysqrr e r

Motor Oil quantitation on totaf peaks in the range from C24 to C38.
HC ID: DRO/RRO i-ndicate resufts of organj-cs or additional hydrocarbons in
ranges are not identifiabfe.

FORM I
.H i aeei ffiEeFE E F



aisbff8rb@
INCORPORATEDORGA}IICS ANAIYSIS DATA SHEET

NWTPHD by eC/FID-Silica and Acid Cleaned
Page 1 of 1

Lab SampJ-e ID: SI44A
LIMS IDz LL-292I
Matri-x: Soil-
Data Rel-ease Authorized
Rcnnrfcrl , n2 /1 \ /I!

MSD: 02/15/L1 00:31
Tnsf rrrment /Ana I ru st MS: FID/MS

MSD: FID/MS

Range

Sample ID: SU1-829-20
MS/MSD

QC Report No: SI44-URS
Prorer-1-: Kinder Mnra:n T,:rrrg] StatiOn

33-162'7'78
Date Sampled: 02/09/LL

Date Received: 02/lI/II

Date Extracted MS/MSD: 02/12/II Samp1e Amount MS: 9.34 g-dry-wt
MSD: 9.35 g-dry-wt

Date Analyzed MSt 02/15/LL 00:09 Final Extract Volume MS: 1.0 mL
MSD: 1.0 mL

Dil-ution Factor MS: 1.0
MSD: 1.0

Percent Moi-sture : 6.9%

Spike MS Spike MSD
Sample MS Added-l'lS Recovery MSD Added-MSD Recovery RPD

Dies el-

o-TerphenyL

Results reported in mg/kg
RPD calculated using sampfe concentrations per SW846.

< 5.4 109 I6L 61 .'t* 118 160 73.83 7 .92

TPHD Surogate Recovery

MS MSD
18.92 81.0?

FORM III

"q q *_ u k-tu-tu-.E H



Ars5fiS*@
INCORPORATEDORGAI.TICS AIIALYSIS DATA SHEET

NWTPIID by GClFID-Silica and Acid CJ-eaned
Paqe 1 of 1

Lab Sanple ID: LCS-)2I2II
LIMS IDt II-292I
Matri-x: .Soil

?4uara KeJ_ease Aurnorr-zed: /.)
// v

RAn^rta.i. ll.)/ lh/11

Date Extracted LCS/LCSDt 02/L2/17

LCSD: 02/L4/II 23:04
Instrument/Analyst LCS: FID/MS

LCSD: FID/MS

Range

Sample ID: LCS-O2L2IL
LCS/LCSD

OC Renorf No: ST44-URS
Proi er:t : Ki ndcr Morcan T,:rrrgl Station

331 621 1 8

Date Sampled: 02/09/lI
Date Received: 02/17/II

Sample Amount LCS: 10.0 g
LCSD: 10.0 q

.0 mL

.0 mL

.0

.0

Date Anal-vzed LCS : 02 / 14 / II 22: 43 Fina.L Extract Vo1ume LCS :

LCSD:
Dilution Factor LCS:

LCSD:

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Diesel

a-Tornhanrrl

Ra<rr'll- q ran^r1-arl in mn/Vn

RPD cafculated using sampl-e concentrations per SW846.

118 150 '78.'72 118 150 18.72 0.0?

TPHD Surogate Recovery

LCS LCSD
85.1? 87.3%

FORM III

Sgrya&: ffiffi#E#



A:sbfiStb@
INCORPORATED

TOTAI DIESEL RANGE HYDROCARBONS-EXTRACTION REPORT

Matrix: SoiI
Date Received:

ARI ID

02/IT/TI

ARI Job: SI44
Proi er:f : Ki ncler Moroan T,arrrel Station

331 627 7 8

Client
CIlenI ID Amt

Final-
Vol- Basis

Dran

rr-292I-02t2 1 1MB1
LI-2921- 0212l- 1LCS 1
rt-292r-02L2 1 1LCSD1
!!-z>zr-Jrq.{A
1L-2921-Sr 4 4AMS
LI_2921.-SI 4 4AMSD
r r- zY zz-> rqqlJ
LL-2923-Sr44C
1L-2924-Sr44D
L )-- Z Y Z 3- > r q zl L

Method Blank
Lab Control
Lab Control Dup
JU r- bz>- zv
su1-B2 9-20
su1-B2 9-20
suT-829-25
su1-B2 9-30
su1-B2 9-34
SOIL DUP-12

.0 q

.0 g

.0 g
?? n--Y
349
?6 n
JJY

AJ Y4rq
249
299

.1 .UU ML
1.00 mL
1. OO mL
I. UU ML
1. UU rnL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL

02/t2/17

D

D
n
D

D

D

D

02/L2/1.
02/12/L
02/12/r
02/12/r
02/1_2/1
02/12/1
02/12/7
02/12/7
02/12/r

Basis: D:Dry Weight W:As Received
Diesel Extraction Report

q3. E EI EJ ***9fl



Arsrffsrb@
INCORPORATED

CLEANED TPHD ST'RROGATE RECOVERY SI]M}IARY

Matrix: Water

( OTER ) n-Tornhanrrl

QC Report No: SI44-URS
Project: Kinder Morgan

331 627'7 8

Laurel Station

C1ient ID OTER TOT OUT

MB-021411
LCS-021411
LCSD-021411
Ri-nsate 1

Rinsate 2

!vY

85.9? 0
88.5? 0
90.5? 0
88.6s 0
89.2eo 0

LCS/MB LIMITS

( s3-123 )

Dran Mar-hnrr. sw3510c
Number Range z 17-2926 to

QC LIMITS

( 4 9-118 )

rI-2921

Page 1 for SI44
FORM-II TPHD

sEL$4:#ffi#F_+



ORGATICS ANAIYSIS DATA SHEET
TOTAI DIESEL RANGE HYDROCARBONS
NWTPHD by GClFID-Sifica and Acid Cl-eaned
Page 1 of 1

Matrix: Water

n^!^ n^ r ^^^^ ^.,!L^-l -^^.,a2uaLa i(erease AuLnorlzea'! n,
Reported : 02 / 16 / Il t//

AXsSfiSrb@
INCORPORATED

OC Rcnnri- Nn. ST44-URSYv rrvtsv!

Proiccf. Ki-r^* nr^--^- r^..*eI Stationf r v,J su L . r\f,lrus! r'rv! 9orr !aur

331 6211 I

ARI ID Sanple ID
Extraction Analysis EEv

Date Date DL Range RL Result

MB-021411 Method Blank 02/14/17 02/1,5/1,1, 1.00 Diesel- 0.10 < 0.10 U

IL-2926 HC ID: FID9 1.0 Motor OiI 0.20 < 0.20 U

o-Terphenvf 85.9%

SI44F Ri-nsate 1 02/I4/If 02/15/II 1.00 Diesel 0.10 < 0.10 U

II-2926 HC rD: FID9 1.0 Motor Oil 0.20 < 0.20 U

o-Terphenvl- 88.6%

SI44G Ri-nsate 2 02/I4/L1. 02/15/71 1.00 Diesel- 0.10 < 0.10 U

II-2921 HC ID: --- FID9 1.0 Motor Oil 0.20 < 0.20 U
o-Terphenvl 89.2%

Reported in mglL (ppm)

EFV-Effective Fi-naI Volume in mL.
DL-Difution of extract prior to analysis.
Rl-Reporting limit.

Diesel quantitation on total- peaks in the range from C12 to C24.
Motor Oil quantitation on total peaks in the range from C24 to C38.
HC ID: DRO/RRO indicate results of organics or additional hydrocarbons in
ranges are not identifiabl-e.

FORM I
SELg+.#ffiffiP=



Alsffi:*@
INCORPORATEDORGANICS ANAJ,YSIS DATA SHEET

NWTPHD by cClFID-SiIica and Acid Cleaned
D:no 1 nf -1

Lab Sample ID: LCS-021411
LIMS IDt II-2926
Matrix: Water
Data Rel-ease Authorized:
Ronnrf orl . 02 /16 /IIv-t Lvl

LCSD: 02/L5/1I 16:22
Instrument/Analyst LCS: FID/MS

LCSD: FID/MS

Range

Sanple ID: LCS-021411
LCS/LCSD

QC Report No: SI44-URS
Project: Kinder Morgan LaureI Station

33'7 62'7'7I
Date Sampled: 02/09/LI

Date Received: 02/II/Il

Date Extracted LCS/LCSD:. 02/1,4/\7 Sample Amount LCS: 500 mL
LCSD: 500 mL

Date Analyzed LCS:02/I5/\I 16:00 Fj-nal- Extract Volume LCS: 1.0 mL
LCSD: 1.0 mL

Dil-ution Factor LCS: 1.00

Spike LCS

LCSD: 1 . 00

Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Dl es el-

n-tTornhanrrl

Results reported in mg/L
RPD cal-culated using sampl-e concentrations per SW846.

2.48 3.00 82.12 2.46 3. 00 82.02 0. B?

TPHD Surrogate Recovery

LCS LCSD
88.5% 90.5%

FORM III

=g 
cBE* : ffi#ffiffiffi



AIs:nstb@
INCORPORATED

TOTAI DIESEL RANGE HYDROCARBONS-EXTRACTION REPORT

Matrix: Water
Date Received:

ARI ID

02/1r/77

ARI Job: SI44
Proicr-t: Ki nricr Morcran T,arrrel StatiOn

33"7 62'7'7 8

U.L-LENI ILJ
Samp
Amt

Finaf
Vol-

Pron
Date

rr-2926-02L4rrM87
Lr-2926-021411LCS1
rr-2926-021411LCSD1
rr-2926-Sr44F
II-292'7 -Sr44G

Method Bl-ank
Lab Control-

Rinsate 1

Rinsate 2

500 mL
500 mL
500 mL
500 mL
500 mL

1.00 mL
1. OO mL
1.00 mL
1. O0 mL
1.00 mL

02/14/7r
02/14/rr
02/14/rr
02/1.4/11,
02/14/LL

Diesel Extraction Report
Sg4e4: ffi#ffitr{*



Ais5fiSrb@
INCORPORI\TED

ARI Job: SI44
Matrix: Soif

TPHG SOIL SURROGATE RECOVERY SIJMT{ARY

C)C Rcnnrt- Nn' ST44-URS
Project: Kinder Morgan

Event: 337 62118

TOT OUTClient ID

Laurel- Station

MB-021611
LUJ-UZ-LOII.
L\-JU-UZl_Ol_l-
sur-829-20
SU1-B29_20 MS

su1-B29-20 MSD
JU t- bzt- z J
5U-L-TJZ Y-JU
su1-82 9-34
SOIL DUP-12

(BFB) : Bromofl-uorobenzene
(TFT) : Trifluorotoluene
tHH/,) = Hrnm^npnZene

Lncr Nrrmlrer R:noe:. IL-292L t-o

LCS/MB LIMITS
(70-130)
(80-120)
(80-120)

11-2925

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

99.5? 99.5?
106? L02eo
105? 91.92

9'7 .2e" 96 .9e"
1089 103?
104% 100%

99.3s 98.-12
98.42 98.3U
98 . 6Z 9'7 .9%
98.0? 98.6?

0
0
0
0
0
0
0
0
0
0

QC LIMITS
( 7 0-130 )

(66-r23)
(62-130)

FORM II TPHG

vada I TAr \t44

S g L& l-* : #ffiffia.6&



fiistffs*@
INCORPORATED

ARI Job: SI44
Matrix: Soil

BETX SOIL SURROGATE RECOVERY SUMI'IARY

QC Report No: SI44-URS
Project: Kinder Morgan

Event : 337 62'7'7 8

TFT BBZ TOT OUT
MB-021611
LCS-021611
LCSD-021611
su1 -B2 9-2 0
SU1-B29-20 MS
su7-829-20 MSD
sul-829-25
su1-82 9-30
su1-B2 9-34
SOIL DUP-12

(TFT) : Triffuorotol-uene
(BBZ) : Bromobenzene

Loq Number Ranqe:. !I-292I to

LCS/IC LIMTTS QC LrllrTS
(80-120) ( 68-L24)
('7'7-r20) (62-L34)

Lr-2925

Laure1 Station

Client ID
96.22 9s.8?
99.1s 91 .72
9'7 .3e" 95.0?
93.3% 93.0?
100% 98.5?

96.62 94.82
95.0? 93.3?
94.52 93.8%
94 . 13 92.92
93.12 93.53

0
0

0

0
0
0
0
0

FORM II BETX

Page 1 for SI44
SXq4:#ffffi+*



ORGA}TICS AI{A].YSIS DATA SHEET
BETX by Method SW8021BI'1od
TPHG by Method NW:IPHG
Page 1 of 1

Lab Sample fD: MB-021611
LIMS ID: ll-2921
Matrix: Soil- 2n_r ____ ----hnrizad. .r.,/e
ud Ld nef edSc Au Lltv! f, 4Eu . // 

| v

Reported: 02 / 16 / 1L

Date Anal- yzed: 02 / L6 / 1"I 01 : 42
lns trumen!. /Ana-LVSr. i P rDJ / LvlJl

CAS Nunber Analyte

Alsbf$*@
INCORPORATED

Sample ID: MB-021611
METHOD BI,ANK

QC Report No: SI44-URS
eroject: Kj-nder Morgan Laurel- Station

Event: 337 62'7 18
Date Sampled: NA

Date Received: NA

Purge Vol-ume: 5.0 mL
Sampl-e Amount: 100 mg-dry-wt

RL Result
'7 I- 43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
I1960I-23-7 m,p-Xylene
95-41 -6 o-XyJ-ene

L2
).2
I2
25
12

<12U
<12U
<12U
<25U
<12U

GAS ID
Gasol .i ne Ranoe HvAr^^3rr-,nnc 5,0 < 5.0 U ---

BETX Surrogate Recovery

Tri f luorotol-uene
Bromobenzene

96.22
95.8%

Gasoline Surogate Recovery

Trif luorotol-uene
Bromobenzene

99.5%
99 .52

BETX values reported in VS/kS (ppb)
Gasol-ine values reported in mglkg (ppm)

GAS: fndicates the presence of gasoline or weat.hered gasoJ-ine.
GRO: Posltive resul-t that does not match an identifiable gasoline pattern.

Quantitation on totaf peaks in the gasoline range from Toluene to Naphthalene.

FORM I
-zEe+.6+=F5g!l-t'



ORGA}.TICS A}iIATYSIS DAIA SHEET
BETX by Method SW8021BMod
TPHG by Method liIW:tPHG
Page 1 of 1

Lab Sample ID: SI44A
LIMS ID: II-2927
Matrix: Soil- ,4
Data Rel-ease Authorized f'/JReported:.02/76/II

Date Analyzed: 02/L6/LL 09:09
_LnstrumenE/Anarvst a v tDJ / LvttT

CAS Nunber Analyte

fiis5fiseb@
INCORPORATED

Sarnple ID: SU1-829-20
SA}4PLE

QC Report No: SI44-URS
Project: Kinder Morgan Laurel Station

Event: 337 62118
Date Sampled: 02/09/II

Date Received: 02/7I/II

Purge Volume: 5.0 mL
Sample Amount: 88 mg-dry-wt

Percent Moisture:. 6.92

RL ResuLt

'7 L-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Et.hylbenzene
17q6O1 -2?-1 m n-Yrr'l ono
95-4'7 -6 o-XyIene

L4
T4
T4
28
I4

<14U
< 14 U

< 14 U

<28u
< 14 U

GAS ID
Gasoli-ne Range Hydrocarbons 5.'7 < 5.7 U ---

BETX Surrogate Recovery

Tri fluorot ofuene
Bromobenzene

93.3?
93.0?

Gasoline Surogate Recovery

Tri f l-uorotol-uene
Bromobenzene

91.22
96 .92

BETX values reported in pS/kS (ppb)
Gasoline val-ues reported in mglkg (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total- peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soif moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I #gt$4: ffiffi#*E



ORGAI{ICS AI\IALYSIS DATA SHEET
BETX by Method SW8021BD1od
TPHG by Method NWTPHG
Page l- of 1

Lab Sample ID: SI44B
LIMS ID: 11-2922
Matrix: Soif
Data Rel-ease Authori-zed
Rcnorfcd: O2 /1 6/tI

Date Anal-yzed: 02 / L6 / lI 10 : 2 8

Instrument/Analyst : PID3/MH

CAS Nunber Analyte

fr

ixs:Hs*@
INCORPORATED

Sample ID: SU1-829-25
SAMPLE

OC Rcnnrl- Nn. SI44-URSYv r\vtsv!

Project: Kinder Morgan Lauref Station
Event:33762118

Date Sampled: 02/09/LL
Date Received: 02/11-/II

Purge Vol-ume: 5.0 mL
Sample Amount: 92 mg-dry-wt

Percent Moisture: 6.3%

RL Result

71"-43-2 Benzene
108-88-3 Tol-uene
100-4l--4 Ethylbenzene
I'7 960I-23-I m, p-Xylene
95-4'7 -6 o-Xylene

I4
I4
T4
aa

74

<14U
< 14 U

< 14 U

<21 U

< 14 U

GAS ID
C:sol i ne Ranoe Hrrclror-erhons 5.4 < 5.4 U ---

BETX Surrogate Recovery

Trif luorotol-uene
Bromobenzene

95.0?
93.3%

Gaso1ine Surogate Recovery

Trif l-uorotof uene
Bromobenzene

99.32
98.12

BETX values reported in VS/kg (ppb)
Gasofine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthal-ene.

Resul-ts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGANICS AI{ALYSIS DATA SHEET
BETX by Method Sw8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample fD: SI44C
LIMS ID: II-2923
Matrix: Soil
Data Rel-ease Authorlzed:
Reported : 02 / 16 / LL

Date Analvzed: 02/L6/ L1 10:54
fnstrumenl/enalvst : PID3/MH

CAS Nunber Analyte

ixsiff:t!@
INCORPORATED

Sample ID: SU1-829-30
SA}4PLE

QC Report No: SI44-URS
Project: Kinder Morgan Laurel- Statj-on

Event: 337 62118
Date Sampled: 02/09/II

Date Received: 02/II/7I

Purge Volume: 5.0 mL
Sample Amount: l-10 mg-dry-wt

Percent Moisture: 6.5%

RL Result

'7 I- 43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
11 9601,-23-I m, p-XyIene
95-41-6 o-XyIene

L2
L2
L2
Z1
I2

<12U
<12V
<12V
<24U
<72u

GAS ID
Gasoline Ranoe Hrrdror-erl'rons 4.1 < 4.1 U ---

BETX Surrogate Recovery

Tri f f uorotol-uene
Bromobenzene

94.5e"
93.8%

GasoJ.ine Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

98 .42
98.3%

BETX values reported in pg/kg (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasol-ine.
GRO: Positive resuft that does not match an identifiabl-e gasofine pattern.

euantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I SE+a€;ffi#ffil*t5



ORGANICS ATALYSIS DATA SI{EET
BETX by Method SW8021Et'1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Samp1e ID: ST44D
LIMS ID: Il-2924
Matrix: SoiL4

r^^^^ --i---r ,/r{tUata KeJ-eaSe AuLnOfJ-zeCli ;/fw
Reported: 02/16/lI

Date Analyzed: 02/I6/ 11 11:20
Instrument/Analyst : PID3/MH

CAS Nunber Analyte

Ar$ffsrb@
INCORPORATED

Sanple ID: SU1-829-34
SAMPLE

QC Report No: SI44-URS
Project: Kinder Morgan Laurel- Station

Event : 337 621'7I
Date Sampled: 02 / 09 / 1,I

Date Received: 02/II/LI

Purge Vol-ume: 5.0 mL
Sample Amount: 96 mg-dry-wt

Percent Moisture:. '7 .1eL

RL Result

1I-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
1 ?q6n1 -??-1 m n-Yru I ono
95- 41 -6 o-Xylene

13
13
13
zo
13

<13u
<13u
<13u
<26u
<13U

GAS ID
Gasol i ne Ranoe Hrrclrnr-:rlrons 5.2 < 5.2 U ---

BETX Surogate Recovery

Trif l-uorotoluene
Bromobenzene

94.re"
92 .9e"

Gasoline Surrogate Recovery

Tri- f l-uorotol-uene
Bromobenzene

98.6%
91 .92

BETX vafues reported in pg/kg (ppb)
Gasoline values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e gasoline patt.ern.

Quant.itatj-on on total peaks in the gasoline range from Toluene to Naphthalene.

Resul-ts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I S g ad r-$ : ffiffi#4G



ORGANICS AT.IAIYSIS DATA SHEET
BETX by Method SW8021Bt'1od
TPHG by Method NWTPHG
Paqe 1 of 1

Lab SampJ-e ID: SI44E
LIMS ID: II-2925
Matrix: SoiI
Data Release Authorized:
Reported: 02 / 16 / II

Date Analyzed: 02/16/I7 71":46
Instrument/Analvst : PID3/MH

CAS Number Analyte

txsbilsrb@
INCORPORATED

Sample ID: SOIL DUP-12
SA}4PLE

OC Rcnnrf Nn' SI44-URS
Proi er-f . K.i n.lar Mnra:n T.:rr1gf StatiOn!!vJvvu

Event : 337 62'7'7 8

Date Sampled: 02/09/II
Date Received: 02/11,/1,1

Purge Volume: 5.0 mL
Sample Amount: 100 mg-dry-wt

Percent Moisture z '7 .3e"

RL Resu].t

1I-43-2 Benzene
108-88-3 Tofuene
100-4 1-4 Ethylbenzene
I1960I-23-l m,p-Xylene
95-41-6 o-Xylene

L2
72
I2
25
L2

<L2u
<12U
<12U
<25V
<12U

GAS ID
G:snl ine Ranrre Hrrdror-erlrons 5.0 < 5.0 U ---

BETX Surrogate Recovery

Tri fluorotoluene
Bromobenzene

93 .12
93.5?

Gasoline Surrogate Recovery

Tri fluorot oluene
Bromobenzene

98.0%
98.6%

BETX values reported in pg/kg (ppb)
Gasotine values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoJ.ine.
GRO: Positive resul-t that does not match an identifiable gasolj-ne pattern.

euancitation on total peaks in the gasoline range from Tol-uene to Naphthalene.

Results corrected for soif moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I gEtEL+.#ffi#t+*fl



ORGA}IICS A}TAIYSIS DATA SITEET
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: SI44A
LIMS ID: II-2927
Matrix: Soil
Data Re]ease Authorized:
Renorfecl:. O2/16/tt

Date Analyzed MS:. 02/76/II 09:35
MSD: 02/16l11 l-O:01

f nstrument,/Analyst MS: PID3/MH
MSD: PID3/MH

Ana].yte

AXsifis*@
sanple rD: su1-829-20 

lNcoRPoRArED

I'IATRIX SPIKE

(JC Rennrf Nn . S I4 4 -URS
Project: Kinder Morgan Laurel Stati-on

Event: 337 62118
Date Sampled: 02/09/11,

Dat.e Received: 02/11,/1,I

Purge Vol-ume: 5.0 mL

Sample Amount MS: 88.1 mg-dry-wt
MSD: 88.1 mg-dry-wt

Spike MS Spike MSD
Sample MS Added-MS Recovery MSD Added-MSD Recovery RpD

Gasofine Range Hydrocarbons < 5.68 u 52.L 56.8 9r.12 51.0 56.8 89.8? 2.rz

Reported in mglkg (ppm)

RPD cal-cui-ated using sampl-e concentrations per SW846.

TPHG Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

MS MSD
108? 104U
103? 100%

FORM III F ? !S E! #.&rotrrs -E L* q+ ffiHltff#q



ORGAI{ICS A$TAIYSIS DATA SHEET
BETX by Method SW8021BN1od
Page 1 of l-

Lab Sample ID: SI44A
LIMS ID: II-2}2I
Matrix: Soil- q
Data Rel-ease Authorized; qy'l
Reportedz 02/16/Il

Date Anal-yzed MS:. 02/16/II 09:35
MSD: 02/I6/11 10:01

Instrument,/Analyst MS: PID3/MH
MSD: PID3/MH

Analyte

fixstfis*@
sample rD: su1-B29-20 

INGoRPoRATED

I'IATRIX SPIKE

Ar'- Pannrf Nrn. eI44-URS
Project: Kinder Morgan Laurel- Station

Event : 337 621'7 I
Date Sampled: 02/09/IL

Date Received: 02/LL/II
D,rraa \/nr,rmo: 5.0 mL

Sample Amount MS: 88.1 mg-dry-wt
MSD: 88.1 mg-dry-wt

Spike MS Spike MSD
Sample MS Added-MS Recovery MSD Added-MSD Recovery RpD

Benzene
Tofuene
Ethylbenzene
m n-Yrrl ana

o-Xylene

Reported in pglkg (ppb)

RPD cal-cul-ated using sample concentrations per SW846.

BETX Surogate Recovery

< L4.2 u 234 2I0 111? 23I 2I0 110? 1.3?
< L4.2 u 2150 2010 104? 2080 2010 100? 3.3%
< L4.2 u 629 60'7 1042 601 60'] 99.0t 4 .62
< 28.4 U 24L0 2280 106? 2320 2280 I02% 3. B%
< r4.2 u L120 1030 109? 1070 1030 104? 4 .62

Trif l-uorotoluene
Bromobenzene

t'ls MSD
100? 96 .62

98.5% 94.82

FORM III sH$4ry.ffi#ffiSffi



ORGA}TICS A}TAIYSIS DATA SHEET
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: LCS-021611
LIMS IDl. LI-2921
Matrix: SoiI
Data Release Authorized:
Reported: 02 / 16 / 1.I

Date Analyzed LCS: 02/1,6/I7 06:50
LCSD : 02 / 1,6 / 1,1, 07 : 16

Instrument/Analyst LCS: PID3/MH
LCSD: PID3/MH

Analyte

ixsbffs*@
INCORPORATEDg:nple ID: LCS-021611

LAB CONTROL SAI'{PLE

QC Report No: SI44-URS
Project: Kinder Morgan LaureI Station

Event:33762118
Date Sampled: NA

Date Received: NA

Purge Vol-ume: 5.0 mL

Qamnla Amnrrnl lQ$. 100 mg-dfy-Wt
LCSD: 1OO mg-dry-wt

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Gasol-j-ne Range Hydrocarbons 44.7 50.0 89.4? 43.4 50.0 86.8* 3.0t

Reported in mglkg (ppm)

RPD cal-cul-ated using sample concentrations per SW846.

TPHG Surogate Recovery

Trif l-uorotoluene
Bromobenzene

LCS LCSD
106? 105%
1"022 91 .92

FORM III
= 

g r* i* : €i#ssffi



ORGA}IICS A}TA],YSIS DATA SHEET
BETX by Method SW8021Bt'1od
Page 1 of 1

T,ah Samnl e TD: T,CS-021-611
LIMS ID: 1"I-2927
Matrix: Soil- /27
Daca Rel-ease Autho r ized :,/y'r'
Reported: 02/L6/II

Date Anal-yzed LCS:. 02/L6/1L 06:50
LCSD: 02/16/II 07:16

INSETUMENE/AN l.VSI. LUs : PIUJlIVIIi
LCSD: PID3/MH

Analyte

aisffis*@
INCORPORATED

Sanple ID: LCS-02L6LL
I,AB CONTROL SAMPI.E

QC Report No: S144-URS
Project: Kinder Morgan Lauref Station

Event: 337 62'7'1 8

Date Sampled: NA
Date Recei-ved: NA

Purge VoLume: 5.0 mL

Sample Amount LCS: 100 mg-dry-wt
LCSD: 100 mq-drv-wt

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recowery RPD

Benzene
Toluene
I'J- hrr'l l-ronzano

m n-Yrrl ana

n-Yrrl ano

RPD calculated using sampl-e concentrations per SW846.

BEIX Surrogate Recovery

200 185 10BE t_98 1Bs 107s 1.0?
1840 IB20 101t 1830 IB20 101? 0. s?
528 535 98.7t 516 535 96.42 2.32

2050 2000 L02z 2020 2000 101% 1.5?
948 905 t_054 933 905 1032 L.6Z

Reported in pglkg (ppb)

Trif l-uorotol-uene
Bromobenzene

LCS LCSD
99 . L% 9J .3e"
91 .12 95.0%

FORM III fl*Et'$*+: ffiffi**?



Alsiff:*@
INCORPORATED

TPHG WATER SURROGATE RECOVERY STJMMARY

QC Report No: SI44-URS
Project: Kinder Morgan

Event: 337 62118
Laurel- Station

ARI Job: SI44
Matrix: Water

/Trn\
/DD7 \

Client ID TFT BBZ TOT OUT
MB-021611
LCS-021611
LCSD-021611
Rinsate l-

Trip Blanks

Trif l-uorotoluene
Bromobenzene

99.52 99.s? 0
106? 1,022
105? 91.92
1"022 10 0 ?
101? 10 0 ?

0
0
0
0

Log Number Range: 11,-2926 to

LCS/MB LIMIIS QC LIMITS
(80-120) (80-120)
(80-120) (80-120)

1L-2928

FORM IT TPHG

Page 1 for SI44
Sgn44; ###58



ir3ffisr!@
INCORPORATED

BETX WATER STTRROGATE RECOVERY SUMI'IARY

ARI Job: SI44
Matrix: Water

rRRZ)

MB-021611
LCS-021611
LCSD-021611
Rinsate 1

Trip Blanks

Tri-f l-uorotoluene
Bromobenzene

Client ID

QC Report No: SI44-URS
Project: Kinder Morgan

Event:33762118

BBZ TOT OUT

Laurel Station

Log Number Range: LI-2926

96.22 95.8%
99.19 9'7.1eo
97 .32 95.08
98.3% 96.5%
9'7 . 6e" 9'7 .6e"

LCS/MB LIMITS QC LIMITS
('79-L20) (80-120)
('79-1,20) (80-120)

to LL-2928

0
0
0
0
0

FORM II BETX

for SI44
F?i:6i,'#-sr"eh -E *4 *+ SSW=*3



ORGANICS AI{ALYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab SampJ-e ID: MB-021611
LIMS ID: !I-2926
Matrix: Water
Data Rel-ease Authorized:
Renorferl : n? /1 6 /llv-t Lvl

Date Anal-yzed: 02/L6/II 0'7:42
Instrument,/Analyst : PID3/MH

CAS Nunber Analyte

fiis:ilsrb@
sampte rD: MB-021611 

INGoRPoRATED

METHOD BLANK

QC Report No: SI44-URS
Project: Kinder Morgan Laurel_ Station

Event : 337 62'718
Date Sampled: NA

Date Received: NA

Ptrroa \/n l rrmo .

Dil-ution Factor:
f,.U ML
1.00

Resu].tRL

1 1- 43-2
l_08-88-3
100-4 1-4
I7 9607-23-I
95-41-6

< 0.25
< 0.25
< 0.25
< 0.50
< 0.25

< 0.10

U

U

U

U

U

GAS IDu ---

Benzene
Toluene
F'.i- hru ll'ronzana

m, p-Xylene
o-Xylene

Gasol-ine Range Hydrocarbons

BETX Surrogate Recovery

n ,c
0 .25
n ,q.

0.50
0 .25

0.10

Tri-f l-uorotol-uene
Bromobenzene

96 .22
95.8%

Gasoline Sunogate Recovery

Tri fluorotoluene
Bromobenzene

99.5%
99.5%

BETX val_ues reported in pgll (ppb)
Gasol-ine val_ues reported in mglL (ppm)

GAS: rndicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable gasol-ine pacEern.

Quantltation on total peaks in the gasoline range from Tol-uene to Naphthalene

FORM I e f :5:5 - -+,ffi.&F,t-n

=3 
.i. 44 s+ Hi$ffi* "=



ORGA}IICS A}IAIYSIS DATA SHEET
BETX by Method SW8021EMod
TPHG by Method NWTPHG
Page 1 of 1

T,ekr Samnl c TD. SI44F
LIMS IDt 1L-2926
Matrix: Water n
Data Rel-ease Autho rized,, uP
Keported: uz/ l_b/ I1

Date Analyzed: 02/L6/ 11 08:43
Instrument/Analyst : PID3/MH

CAS Nunber Anal.yte

Alstff:tb@
INCORPORATED

Sanple ID: Rinsate 1
SA}4PLE

QC Report No: SI44-URS
Project: Kj-nder Morgan Lauref Station

Event : 337 62'7'7 8

Date Sampled: 02/09/II
Date Received: 02/7I/II

Purge Vol-ume: 5.0 mL
Dilution Factor: 1.00

RL Resu1t

1]--43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
Ll960I-23-I m,p-Xylene
95-41-6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
G:snl i np R:ncp Hvclror-arhnns 0.10 < 0,10 U ---

BETX Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

98.3%
96 .5e"

Gasoline Surrogate Recovery

Trif Luorotol-uene
Bromobenzene

r02z
1002

BETX values reported in pgll, (ppb)
Gasol-i-ne val-ues reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Posj-tive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I
=E44: #ffiffiS#



ORGAT{ICS A}IA].YSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Paqe 1 of 1

Lab Sample ID: SI44H
LIMS ID:. LL-2928
Matrix: Water
Data Release Authorized:
Reportedz 02/l-6/II

Date Anal-yzed: 02/16/ 11 08:17
Instrument/Anafvst : PID3/MH

CAS Nunber Analyte

f,iss#srb@
INCORPORATED

Sanp1e ID: Trip Blanks
SAI.4PLE

QC Report No: SI44-URS
Project: Kinder Morgan Laurel- Station

Event : 337 62'7 18
Date Sampled: 02/09/I1

Date Recei-ved: 02/II/II

Purge Volume: 5.0 mL
Dil-ution Factor: 1.00

RL Result

'l L- 43-2 Benzene
108-88-3 Tofuene
100-4 1-4 Ethylbenzene
Ll960I-23-I m,p-XyIene
95-41-6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ]D
G:sol i ne Ranoe Hrzdrnr-.arhnnq 0.10 < 0.10 U ---

BETX Surrogate Recovery

Tri f l-uorotof uene
Bromobenzene

91 .62
9'7 .62

Gasoline Surogate Recovery

Tri f l-uorotol-uene
Bromobenzene

101%
1003

BETX vaLues reported in pgll, (ppb)
Gasoline values reported in mgl1- (ppm)

GAS: fndicates the presence of gasoli-ne or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Tol-uene to Naphthal-ene.

FORM I
= 

g i€,e4 . *ffiffiffi €"



ORGANICS AT.IAI,YSIS DATA SHEET
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: LCS-021"611
LIMS ID t 7L-2926
Matrix: Water
Data Release Authori-zed:
Rennrferl: O2 /1 6/II

Date Anal-yzed LCS: 02/16/II 06:50
LCSD: 02/16/ 11 07:16

I hcrrrrm6nr /ana r vst LUs. YlDJ/Lvlt7
T .Qn. pT n? ,/MH

AnaJ-yte

fitssfi:*@
INCORPORATED

Sample ID: LCS-021611
LAB CONTROL SAI'{PLE

QC Report No: SI44-URS
Project: Kinder Morgan Laurel Station

Event: 337 62'7'78
Detc Semnled. NAesev vsrrLFfve.

Date Received: NA

Purge Vol-ume: 5.0 mL

Difution Factor LCS: 1.0
LCSD: 1.0

Spike LCS Spike LCSD
LCS Added-LCS Recovery ICSD Added-LCSD Recovery RPD

Gasoline Range Hydrocarbons 0.89 1.00 89.0% 0. 87 1. 00 87 .0? 2.32

Reported in mglL (ppm)

RPD cal-cul-ated using sampfe concentrations per SW846.

TPHG Surogate Recovery

Trif l-uorotoluene
Bromobenzene

LCS LCSD
106% 105?
1"022 9'7 .9e"

FORM III S E L$ a4 , ffi##**



ORGASIICS A}IAT,YSIS DATA SHEET
BETX by Method SW8021EMod
Page 1 of 1

Lab Sample ID: LCS-021611
LIMS ID:. LI-2926
Matrix: Wat.er ,a,n-+- D^r ^^^^ ^..-horized: VJudLd neaed5e AUL
Reportedl. 02/f6/I7 "

Date Analyzed LCS:. 02/16/II 06:50
LCSD: 02 / 1"6 / L1, 07 : 16

Instrument/Analyst LCS: PID3/MH
LCSD: PID3/MH

Analyte

A:sbfisr!@
INCORPORATED

Sanp1e ID: LCS-021611
LAB CONTROL SAI'{PLE

QC Report No: SI44-URS
Project: Kinder Morgan Laurel- Station

Event: 337 62118
Date Sampled: NA

Date Received: NA

Purge Vol-ume: 5.0 mL

Diluti-on Factor LCS: 1.0
LCSD: 1.0

Spike LCS Spike LCSD
LCS Added-Lcg Recovery LCSD Added-LCSD Recovery RPD

Benzene
ToLuene
Ethyl-benzene
m n-Yrr'l ana

o-Xylene

RPD calcul-ated using sample concentrations per SW846.

BETX Sunogate Recovery

3.99 3.70 108? 3.91 3.70 107? 0.5?
36.9 36.5 1011 36.s 36.5 100t 1.1?
10. 6 10.7 99. 1% 10. 3 10. 7 96.32 2 .92
4t.L 40.1 I02Z 40 .4 40.1 101% L.]Z
19.0 18.1 105U LB .1 18. 1 1039 L.6Z

Reported in pg/L (ppb)

LCS LCSD
Trif luorotof uene 99 .Leo 9'7 .32
Bromobenzene 97 .1e" 95.08

FORM TII gE l4€ : #*#S*



Extractlons Totaf Sol1ds-extts
llete Bv: Nhon T,rrtt

Created:. 2/12/11,

Oven ID:

Q:mnl oq Tn.

Qrmnl ac Arrl- .

Workl-ist: 5330
Analyst: ALR
Comments:

Bal-ance I D :

ARI ID Tare Wt Wet Wt Dry Wt
CLIENT ID (S) (S) (S) % Sollds pH

1. Sr44A 1.18 11.48 10.11 93.1
1L-2921_
sul-829-20

2. Sr44B 1.18 12.34 II.64 93.1
rr-2922
SUT_829_25

3. Sr44C r -]-1 12.32 11. s9 93.5
II-2923
su1 -B2 9-3 0

4. Sr44D 7.I1 12.'76 11.87 92.3
rr-2924
>U T-BZY_ JI+

5. Sr44E 7.I1 12.02 II.23 92.1
rr-2925
SO]L DUP-12

NR

NR

NR

NR

dq f 59 q: . &jejEq4:3i..4r+ *5ffi@f g



Extractions Total- Sofids-extts
Daf : Rrz: Nhnn T,rrq

Created: 2/72/II
| 'r/oven ID: QtS

Workfist: 5330
Analyst: NL
Comments:

Samples

Samples

In:

Out:

ARI ID
CLIENT ID pH

nat. ' 
Zl rime: qglp remp: loS'( Analyst: lfu

Dare : ozl,4'11,------r------

Balance rD: ?l-.l5+Szd

1! L"Le*rtysr : l4/l
Tare Wt Wet(s) (s)

r..ne: oK'. t{
Wt Dry Wt

(s) % SoIi-ds

SI44A
1L-292r
suI-829-20

SI44B
rr-2922
suI-829-25

SI44C
Lr-2923
su1 -82 9- 3 0

S144D
Lr-2924
su1 -B2 9- 3 4

SI44E
Lt-2925
SOIL DUP-12

tl,ug i0.17 NRt. rt

3.

4.

2

5.

vt& t2-3t/ it.bti Nn

l-l tz-3L iti?

\.t-1 r ?.-l l"
I l. "t'7

| ,t-7 tz-b> t,.23

NR

NR

NR

5 E'4'.$ : ffiffiffi?S



BETX/TPHG Total- Sol-ids-betxts Worklist: 6052
Data By: Monica Herbert Analyst: MH
Created: 2/15/1,1, Comments:

oven fD: Balance ID:

Samn l aq Tn .

Samples Out:

Date:_ Time:_ Temp:_ Analyst:

Date: Time: Temp: Analvst :

Tare Wt Wet Wt Dry Wt
ARr rD (S) (S) (S) % Sorids

1. Sr44A
LI-292L

z. Dl_9.lIJ
r!-zYzz

3. Sr44C
).L-2923

4. SI44D
IL-2924

5. Sr44E
rr-2925

+ YZ. J

} YZ.I

Workl-ist ID: 6052 Page: 1* - BETX TS Copied From VOA TS
? - BETX TS Copied From Metals TS
$ - eefX TS Copied From Extraction TS

A+ E 5j'n-.E EJ'ETf,EEFE f-



f/ E Analytical Resources, Incorporated

-aU Analytical Chemists and Consultants

February 23,2011

Karen Mixon
URS Corporation
Century Square
1501 Fourth Avenue Suite 1400
Seattle, WA 98101

RE: Kinder Morgan Laurel Station Data Gap, 33762778
ARI Job: SJ47

Dear Karen:

Please find enclosed a copy of the Chain-of-Custody (COC) record, sample receipt
documentation, and the final data package for the project referenced above.

Sample receipt information and analytical details are addressed in the Case Narrative.

An electronic copy of this data package will be kept on file at AR[. If you have any
questions or require additional information, please contact me at your convenience.

Sincerely,
ANALYTICAL RESOURCES. INC.

Kelly Bottem
Client Services Manager
(206) 69s-62rr
kellyb@arilabs.com
rvurn'.arilabs.com

Paselof /k4-_--1-.*-t-

4611 South 134th Place, Suite 100. TukwilaWAg8l68 o 206-695-6200. 206-695-6201 fax
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ftA Analytical Resources, Incorporated

-at Analytical Chemists and Consultants Gooler Receipt Forrn

Delivered ov@ UPS courier Fland Delivered othec a4COC No(s):

AssienedARtJobNo: sTz < --
rradrins tu, . Q73 8fl | 31 18 ne

Pnlimlmry Eramlnadon Plnse:

We|B intact, properfy sbned and dabd asbdy scab attachsd to the outsile of to cooler?

Wete custody papen included with the cooler?

lntcr€ qrtody papen properly filled out (il*, slgned, etc.) ... . .. ... .. . .

TempcrduF of Coolc(s) ('C) (ecoml||endcd 2.0€.0'C for chemistry)........

f f cooler bmperature is out of conpliance fill out brm (no70F t I t*rp ern lw. @ 4-f@

B
@

w|rlPv.grglvw|||P|'g:|wtl."':-"..-q.-*-I-

coolcrAccepedby: -J,llA oaet Zf pLt n^"t l7l5

ARI Cfent: ( }.8S /ou StJ,* rh.Project

Cotnd€fe cusdy lorms and at'',clt d, g,rrpplng docrmen's

NO

NO

NO

Log-ln Phase:

Was suficient ice used (if appropdate)? l{A CD NO

Were all bofrtes seabd in individual plastb bags? i6 6)
Dil all boildee anive in good cordition (unboken)? @ iJ
werE a[ botb tabets complete and legible? 6, Nox
Did the number of containers lbbd on COC mabh with the number of containers received? qESj NO

DlJ all bottle labeb and tags agree with custody paperc? . .. ... . .. . .. . . . ... YES @
Were all booles used conectforthe requesfied anatyses? @ No

Do any of the analyses (botles) requlo preseruation? (attach preervation sheet, excludlng VOCs)... @ YES NO

Were allvoC viabfree of air bubbles? l.|A 6e3j NO><
Was suffciertt amannt of sample sent in each bottle? (YESJ i NO

Dat€ voc rrip Btar* was made at ARt... . ,{A ' f 7( I t t
WasSamplesplitbyARl , @ YES DatdTime:- Equipment- Splitby-

\ rnA -, ^'
samplesLoeseduy: \./-4 ' \ o*t /ftDfl n^"' /14-{

* Iloflly p7q*t Managgoidisqepancl* w@t cqns-

samplo lD on Eot[e samop lD on gqc samde 19 0n Eol|Ie liamD|e tu on G(tG

.91t-62- 
'{

ql l- 62fr - zs

Afflional Nobs, Discrepncles, ll Rcsort t'otls,'

Bv: J4A Dare: I/to/tt
Fehi'D|3.' lIEffitffi

2.r mm ll '+n*t.t.O 
ll o o O

Smrll )'tm"
Pcebubblc)'pb'
Largc )'lg'
Hcedrpocc )'hr"

0016F
3H10

Revision 014

S I25 : gl9,tr,gl{
#Sls?: W&##q

Cooler Receipt Form



Sample ID

sampre rD Cross Reference Report AlslfiSt!@

ARI Job No: SJ47
Cl-ient: URS

Project Event: 33162118
Project Name: Kinder Morgan Laurel- Sta. Data Gaps

ARI ARI
Lab ID LIMS fD Matrix Sample Date/Time VTSR

l SU1-B28-35 SJ47A 11-3465 Soil- 02/01 /11 16:00 02/I0/II 12:t5

Printed 02/I1 /II

$JE? : ffi###S



ANALYTICAL
RESOURCES
INCORPORATED

Sample Receipt:

Analytical Resources, Inc. (ARI) received nine soil samples and a trip blank on February 10, 201I originally
logged under ARI Sample Delivery Group (SDG) SI25. One sample was removed from archive and logged
under ARI SDG SJ47. The sample was analyzed for SIM PAHs, as requested. For details regarding sample
receipt, please refer to the Cooler Receipt Form.

SIM PAH bv SW8270D:

The sample was extracted on 2ll8l1l and analyzed on2ll8lll - within the method recommended holding
times.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): Are in control.

Internal Standard(s): The internal standard areas of Chrysene-dl2 and Perylene-dl2 were outside the
control limits high for sample SU1-B28-35. The sample was re-analyzed at a dilution and all internal
standard areas were within control limits. No further corrective action was taken.

Surrogates: All surrogate percent recoveries were within control limits.

Method Blank: The method blank was free of contamination.

Samples: There were no irregularities with the sample.

LCS/LCSD: All LCS percent recoveries were in control.

SJtE? : BEtrB?



ixs5fisr!@
INCORPORATED

SIM Sw82?0 SURROGATE RECOVERY SIJMI'4ARY

Matrix: Soil- QC Report No: SJ4?-URS
Project: Kinder Morgan Laurel- Sta. Data Gaps

33"7 62118

Client ID MNP DBA TOT OUT

MB-021811
LCS-021811
su1 -B2 8 -35
SU1-B28-35 DL

62 .'7 2 60 .'7 e" 0
65.0? 75.32 0
82.12 42.32 0
70.03 53.3? 0

LCS/MB LIMITS QC LIMITS

(MNP) : d10-2-Methylnaphthal-ene (35-l-00) (34-100)
(DBA) : d14-Dibenzo(a,h)anthracene (3'7-I20) (10-117)

Prep Method: SW3546
Log Number Range: 11-3465 to 11-3465

pa^a I TAr \.ta /

FORM-II SIM SW827O

SJs4?: ffiffi#9#



Aistfisrb@
INGORPORATEDORGA}TICS AI.IATYSIS DATA SHEET

PNAs by SIM SW8270D-SIM GCIMS
Page 1 of 1

Lab Sampfe ID: MB-02181-1
LIMS ID:11-3465

Sanple ID: MB-021811
METHOD BLA}IK

QC Report No: SJ47-URS
eroject: Kinder Morgan Laurel- Sta

Event : 337 62'77I
I):f c Semnl cd. NA

Date Received: NA

uqLa uaPJ

Matri-x: Soil-
Data Rel-ease Authori zecl: l/
H6nn rt6d. It ) / lH / 11v-t LeI

Date Extracted: 02/1,8/Ll
Date Analyzed: 02/L8 /lI 12:11,
Instrument,/Analyst : NT2 /YZ
GPC Cleanup: No
Sil-ica GeJ- Cleanup: Yes
A lrrmr n: ('loanrrn. $g

CAS Nunber Analyte

Samnl F Amount
Final- Extract Vol-ume

Dilution Factor
Percent Moi-sture

RL

1n nn a-drrr-r^r'l-Y "'J
U.5 ML
1.00
NA

Result

9r-20-3
9I-5'7 - 6
90-L2-0
208-96-8
83-32-9
86-'7 3-'7
85-01-8
120-12-1
206-44-0
129-00-0
56-55-3
2r8-0L-9
50-32-8
193-39-5
53-70-3
r9r-24-2
r32-64-9
TOTBFA

\t^^L!L-l ^-^r\qPrrLrroIElrY
2 -Methylnaphthalene
I -Mef hrzl nanhf hel ene
Anonanl-rl-hrr'l ana
Ananrnhflrana

Fluorene
Phenanthrene
Anthracene
Fluoranthene
Prrrono
Benzo (a) anthracene
Ch rrrqana
Ran zn /: I nrrrona
TnAann /'l 2 ?-nd \\L'-,J -*/pyrene
l-ti hen z ( a - h\ :nf hr4ggpg
Rcnzn f n. h - i \ ncrrrlgng\ Y | 'L I L t yv L f

Dibenzofuran
TotaI Benzof l-uoranthenes

Pan^rf arl i n rtn /Va t/nnl-r\|.:Y / J:Y \ t/liv /

SIM Senivolatile Surrogate Recovery

d10-2-Methylnaphthalene 62.'72
d14-Dibenzo (a th) anthracen 60. 7?

5.0
5.0
5.0
5.0
5.0
5.0
50
5.0
5.0
qn
5.0
6n
qn
5.0
qn
5.0
qn
5.0

< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 U
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 U
< 5.0 U
< 5.0 u
< 5.0 u
< 5.0 u

FORM I *i-L&? : 6tr#€5"



ORGAT{ICS AI{ATYSIS DATA SHEET
PNAs by SIM SW8270D-SIM GCIMS
Pase 1 of 1

Lab Sample ID: SJ47A
LIMS ID:11-3465
Matrix: SoiI
Data Release Authorized:
Reported:. 02/1-8/LI

Date Extractedt 02/18/11,
Date Anal-yzed: 02/18/II 12258
Instrument/Ana]yst : NI2 /YZ
GPC Cleanup: No
Silica Gel Cleanup: Yes
Alumina Cfeanup: No

CAS Nunber Analyte

firsbf,srb@
INCORPORATEDganFle ID: SU1-828-35

SAI'{PLE

QC Report No: SJ47-URS
Project: Kinder Morgan Laurel Sta. Data Gaps

Event:33762118
Date Sampled: 02/01 /II

Date Received: 02/I0/11,

Samp1e Amount: 10.19 g-dry-wt
Final- Extract Volume: 0.5 mL

Dilution Factor: 1.00
Percent Moisture: 8. 9%

RL Result

9r-20-3
91-57-6
90-L2-O
208-96-8
83-32-9
86-73-7
85-01-8
L20-L2-7
206-44-O
12 9-00-0
s 6-55-3
218-01- 9
50-32-8
1 93-39-5
5 3-7 0-3
r9r-24-2
r32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Ananrnhl. hrr'l ana

ecenaptrttrene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Fyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Tnrlann/1 2 ?-nrl\\LrLf- -*i pyrene
niL^^- /- L\ -.-rL--^^-^ULPVILL \O, rI,/ OIrLlrlOUgllg
RpnzoIn h. i\ncrrrfgng\ Y / 11t r t yvL J
Dibenzofuran
Total Benzofluoranthenes

Pannrf oA i n tta / Vn i/nnh \FYl j:Y \yYvl

qb
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
AO

3'7
4.9

< 48 Y
460
370

< 4.9 U

2L
140
230
16M
L2
11

< 4.9 u
42
15

< 4.9 U
< 4.9 u
< 4.9 V
<37Y

13

SIM SenivoJ-atile Surrogate Recovery

d10-2-MethyJ-naphthalene 82.12
d14-Dibenzo (a, h) anthracen 42 . 3eo

FORM I ff ?l!*? i-*ffiriE"* eS.J-*S.€J€FE'.LF



ORGAI.IICS A}TATYSIS DATA SHEET
PNAs by SIM Sw8270D-sIM GClMs
Page 1 of 1

Lab Sample ID: SJ47A
LIMS ID:11-3465
Matrix: SoiL r4
Data Rel-ease Authorized 7/J
Reporred: 02/I8/II

Date Extracted:. 02/I8/II
Date Analyzed: 02/18/1I 13:.22
Instrument/Anal-yst : NT2 /YZ
GPC Cleanup: No
Si-l-ica GeJ- Cleanup: Yes
rr..-:-^ ^r^--.,-. Nohrurrrrf rd 9rEarruP.

CAS Nunber Analyte

fi:s5ffsrb@
INCORPORATED

Sa:op1e ID: SU1-B28-35
DILUTION

QC Report No: SJ47-URS
Project: Kinder Morgan Laurel- Sta. Data Gaps

Event:33762118
Date Sampled: 02/0'7 /Il

Date Received: 02/I0/II

Sample Amount: 10.19 g-dry-wt
Fi-na1 Extract Vo1ume: 0.5 mL

Dilution Factor: 10.0
Percent Moisture: 8.9?

RL Result

9L-20-3
91-57-6
90-12-0
208-96-8
83-32-9
86-73-7
85-01-8
L20-12-1
206- 44-0
129-00-0
5 6-55-3
218 - 01- 9
5 0-32 -8
1 93- 3 9-s
s 3-7 0-3
19r-24-2
L32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Ranzn /r \ nrrrona
TnAonn /1 ? ?-nrl\--, pyrene
n.iL^*- /^ L\ ^h+L,ulDerrz t d, tr / drl Lrrr aCene
Rcnzn f c. h - i \ ncrrr]gpg\ Y t rv r t yvL f

Dibenzofuran
Total Benzofl-uoranthenes

Pannr'l- ar] i r ,,a /Vn /nnl'r\r\YPvr Lsu rrr lfg/ ^v \PPvl

SIM Senivolatile Surogate Recovery

d10-2-Methylnaphthal-ene 70.0?
d14-Dibenzo (a,h) anthracen 53. 3%

U

U

U

U

U

U

U

U

U

U

U

U

U

49
49
49
49
49
49
49
49
49
49
49
49
49
49
i4O

AO

AO

/o

<49
440
3s0

<49
<49

150
240

<49
<49
<49
<49
<49
<49
<49
<49
<49
<49
<49

FORM I SSL4?: #Sffi9?



ORGANICS AI.IAIYSIS DATA SHEET
PNAs by Sw8270D-SrM eClMS
Page 1 of 1

Lab Sample ID: LCS-021811
LIMS ID: 11-3465
Matrix: Soil h
Data Release Autho rized:fr
Reported : 02 / I8 / II

Date Extracted:. 02/78/7I
Date Analyzed LCS:. 02/L8/II 12:35
Instrument/Analyst LCS: NT2/YZ

Analyte

Aistfis*@
INCORPORATED

Sample ID: LCS-021811
LAB CONTROL SAI'{PLE

Ar Dannrr \Tn . c 14 7-URS
Project: Kinder Morgan Laurel- Sta. Data Gaps

Event:33762118
Date Sampled: NA

Date Received: NA

Qamnl c Amnrrn'|- T.f-Q' 1O O n-Arr,-'^'tv!J vru

Fina]- Extract Vof ume LCS: 0.50 mL
Di-l-ution Factor LCS: 1.00

Spike
Added Recowery

tt^^Lf L-l ^-^r\oIJrr Lrrqf g11Y

2 -Methylnaphthalene
''l 

-Mal- hrrl nrnhtha l ona
Acananhj- hrr'l ona
Anonrnhl-hana

Fluorene
Phenanthrene
Anthracene
Fl-uoranthene
Przronc
Benzo (a) anthracene
Ch rrrqano
Ron zn i/: \ nrrrano
Tndonnll ? ?-nA\,-/ pyrene
n]L^-- /- L\ --rL-uLlJerrz (d, rrJ dnLltracene
Renzn lo- h. i ) ncrrrlgng\Y t L" L t yvL J

Dibenzofuran
Total- Benzof l-uoranthenes

87.0
87.0
88.5
89.s
90.0

97.0
99.0

108
105
104
101
104

95.5
92 .5
on n

91.0
2L4

150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
300

58.0?
58.0%
59.0?
59 .'7 Z
60.0?
63.0?
64.1e"
66.0?
12 .0e"
70.0?
69.3?
61.32
69.3?
63 .7 eo

6L .1Z
60.0%
60.'7e"
71.3?

Rannrt orl i r ttn / Vn i'nnl-r \ryt t\y \yypt

SIM Semivolatile Surrogate Recowery

d10-2-Methylnaphthal-ene 65.0?
d14-Dj-benzo (a,h) anthracen 75 . 3?

FORM III 5St&?: ffiffiffi3*
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          Memo 

       Century Square 
          1501 4th Avenue, Suite 1400 
          Seattle, Washington   98101 
          206.438.2700  Telephone 
          206.438.2699  Fax 
 

To: Karen Mixon, Project Manager Info: FINAL 

From: Christine T. Gebel, Chemist Date: September 6, 2011 

RE: 
Data Quality Review  
Groundwater Sampling – June 2011 
Kinder Morgan – Laurel Station Data Gap Investigation 

   
The data quality review of 10 groundwater samples and 3 trip blanks collected between June 27, 2011 and June 28, 

2011 has been completed.  The samples were analyzed by Analytical Resources, Incorporated (ARI) located in 
Tukwila, Washington for benzene, toluene, ethylbenzene, m,p-xylene, and o-xylene (BTEX) by EPA Method 8021-
modified, total petroleum hydrocarbons (TPHs, gasoline-range, diesel-range, and oil-range) by Washington State 
Department of Ecology (Ecology) Methods NWTPH-Gx and NWTPH-Dx, dissolved methane by RSK-175, 
polynuclear aromatic hydrocarbons (PAHs) by EPA Method 8270 modified by select ion monitoring (SIM), dissolved 
manganese by EPA method 6010B, alkalinity (alkalinity, carbonate, bicarbonate, hydroxide) by Standard Methods 
2320, and/or anions (nitrate and sulfate) by EPA Method 300.0 as indicated in the cross-reference below.  Samples 
were analyzed for the chemical constituents as described in Proposed Additional Data Gap Investigation Sampling 
and Pilot Testing Activities, Laurel Station, 1009 East Smith Road, Bellingham, Washington, dated May 23, 2011. 

 
The analyses were performed in general accordance with methods specified in EPA’s Test Methods for 

Evaluating Solid Waste (SW-846), Update IIIB, June 2005, Ecology’s Analytical Methods for Petroleum 
Hydrocarbons, June 1997, Methods for the Determination of Metals in Environmental Samples (Supplement I, May 
1994), and Methods for Chemical Analysis of Water and Wastes, March 1983.  The laboratory provided full data 
packages containing sample results and associated QA/QC data.  The following samples are associated with ARI 
sample delivery groups (SDGs) TC31, TC47, and TC51: 

 
Sample ID Laboratory ID Requested Analyses 

MW-2 TC31A 
NWTPH-Gx, BTEX, NWTPH-Dx, Methane, PAHs, Dissolved 
Manganese, Alkalinity, Nitrate, Sulfate 

MW-DUP (Duplicate of MW-2) TC31B 
NWTPH-Gx, BTEX, NWTPH-Dx, Methane, PAHs, Dissolved 
Manganese, Alkalinity, Nitrate, Sulfate 

Trip Blanks TC31C NWTPH-Gx, BTEX 

SW-2 TC47A 
NWTPH-Gx, BTEX, NWTPH-Dx, Methane, PAHs, Dissolved 
Manganese, Alkalinity, Nitrate, Sulfate 

SW-1 TC47B NWTPH-Gx, BTEX, NWTPH-Dx, PAHs 
SW-3 TC47C NWTPH-Gx, BTEX, NWTPH-Dx, PAHs 
Trip Blanks TC47D NWTPH-Gx, BTEX 
SW-4 TC51A NWTPH-Gx, BTEX, NWTPH-Dx, PAHs 
MW-4 TC51B NWTPH-Gx, BTEX, NWTPH-Dx 

MW-7 TC51C 
NWTPH-Gx, BTEX, NWTPH-Dx, Methane, PAHs, Dissolved 
Manganese, Alkalinity, Nitrate, Sulfate

MW-1 TC51D 
NWTPH-Gx, BTEX, NWTPH-Dx, Methane, PAHs, Dissolved 
Manganese, Alkalinity, Nitrate, Sulfate

MW-6 TC51E 
NWTPH-Gx, BTEX, NWTPH-Dx, Methane, PAHs, Dissolved 
Manganese, Alkalinity, Nitrate, Sulfate

Trip Blank TC51F NWTPH-Gx, BTEX 

 
The following comments refer to ARI’s performance in meeting the quality control specifications described in 

the analytical methods.  Data were qualified based on the method criteria and guidance provided in the EPA 
documents USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, June 
2008 and USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review, January 
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2010.  Data qualifiers assigned to this sample set are included in Table 1.  Data qualifiers that may be assigned to 
data from these SDGs include: 
 

 U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 

 J - The analyte was positively identified; the associated numerical value is the approximate concentration 
of the analyte in the sample.  A ‘+’ or ‘-‘ may be assigned to the ‘J’ flag to indicate high or low bias, 
respectively. 

 
 UJ - The analyte was not detected above the reported sample quantitation limit.  However, the reported 

quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to 
accurately and precisely measure the analyte in the sample.   

 
 R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria.  The presence or absence of the analyte cannot be verified. 
 

 DNR - Do Not Report.  Multiple results reported from different analytical dates and/or dilutions.  Value 
from another analysis should be used. 

 
Sample Receipt 
 

Samples were shipped by overnight delivery to the laboratory.  Upon receipt by the laboratory, the sample jar 
information was compared to the chain-of-custody (COC) and the cooler temperatures were recorded.  Two coolers 
were received below the EPA-recommended limits of 4°C±2°C at 0.4°C and 1.9°C.  Data were not qualified based on 
the cooler temperatures. 

 
The COC noted 20 bottles each for MW-2 and MW-DUP, but only 10 sample bottles per sample were submitted to 

the laboratory.  The COC noted 4 bottles for MW-4, but only 3 sample bottles were submitted to the laboratory; 
therefore, PAHs were not logged at the direction of URS Corporation.  Data were not qualified based on the sample 
bottle count discrepancies. 
 

Custody seals were not used to seal the coolers.  The samples arrived intact and data were not qualified based on 
lack of custody seals. 

 
The laboratory noted that small (< 2 mm) or pea-sized (2-4 mm) air bubbles were present in one or more VOA 

vials submitted for the trip blanks associated with SDGs TC47 and TC51.  These trip blanks were analyzed from 
sample vials containing small or pea-sized air bubbles.  Based on studies conducted by EPA as referenced in SW846 
Chapter 4, Revision 4 dated February 2007, data were not qualified as the size of the bubbles should not adversely 
affect the data.  Data were not qualified based on the presence of small or pea-sized air bubbles in the sample vials. 
 
Organic Analyses 
 
Samples were analyzed for BTEX, TPHs, dissolved gases, and/or PAHs by the methods identified in the 
introduction to this report. 
 
1. Holding Times – Acceptable  
 
2. GC/MS Instrument Performance Checks – Acceptable (applicable to PAHs by 8270-SIM only) 
 
3. Initial and Continuing Calibrations – Acceptable 
 
4. Blanks – Acceptable 
 
5. Surrogates – Acceptable 
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6. Internal Standards – Acceptable (applicable to PAHs by Method 8270-SIM only) - Acceptable 
 
7. Laboratory Control /Laboratory Control Sample Duplicate (LCS/LCSD) – Acceptable where applicable 
 
8. Matrix Spike/Matrix Spike Duplicate (MS/MSD) - Acceptable 
 

NWTPH-Dx, NWTPH-Gx, BTEX by Method 8021-modified, and PAHs by Method 8270-SIM – A MS/MSD 
was performed on SW-1.  Results were acceptable. 
 
Methane by Method RSK-175 – A MS/MSD was not performed in association with this analysis.  Precision 
and accuracy were assessed using the LCS/LCSD results. 
 

9. Field Duplicate – Acceptable except as noted below: 
 

NWTPH-Dx – A field duplicate was submitted for MW-2 and identified as MW-DUP.  The relative 
percent differences (RPDs) for diesel (47.8%) and motor oil (51.2%) exceeded the control limits of 20%.  
The results for diesel and motor oil in MW-2 and MW-DUP are qualified as estimated and flagged with a 
‘J’ based on the elevated field duplicate RPD. 
 
NWTPH-Gx and BTEX by Method 8021-modified – A field duplicate was submitted for MW-2 and 
identified as MW-DUP.  Results were comparable. 
 
Methane by Method RSK-175 – A field duplicate was submitted for MW-2 and identified as MW-DUP.  
The RPD for methane (20.5%) marginally exceeded the control limits of 20%; therefore, data were not 
qualified based on the field duplicate RPD. 
 
PAHs by Method 8270-SIM – A field duplicate was submitted for MW-2 and identified as MW-DUP.  The 
relative percent differences (RPDs) for several analytes were outside the control limits in this parent 
sample/field duplicate pair as noted below: 
 

Analyte 
RPD                

(Control Limit 20%) 
Acenaphthene 44.5% 
Phenanthrene 70.9% 
Fluoranthene 80.7% 
Pyrene 72.4% 
Chrysene 104% 

 
The results for acenaphthene, phenanthrene, fluoranthene, pyrene, and chrysene in MW-2 and MW-DUP 
are qualified as estimated and flagged ‘J’ based on the elevated RPDs. 
 

10. Reporting Limits – Acceptable except as noted below: 
 

PAHs by Method 8270-SIM – The reporting limits for one or more PAHs were elevated in MW-2,  
MW-DUP, MW-7, MW-1, and MW-6 due to the dilutions necessary to quantitate high concentrations of 
target analytes present in the samples. 
 
The results for naphthalene, 2-methylnaphthalene, 1-methylnaphthalene, fluorene, fluoranthene, pyrene, 
and/or total benzofluoranthenes in MW-2, MW-DUP, MW-7, MW-1, and MW-6 exceeded the calibration 
range of the instrument and were flagged ‘E’ or ‘ES’ by the laboratory and have been qualified with the 
flag ‘DNR’ for Do Not Report.  These results were reported from the dilution for each sample. 
 
Evaluation of the naphthalene, 2-methylnaphthalene, acenaphthene, fluorene, phenanthrene, anthracene, 
fluoranthene, pyrene, benzo(a)anthracene, chrysene, benzo(a)pyrene, benzo(g,h,i)perylene, dibenzofuran, 
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and/or total benzofluoranthenes results in the initial analyses and dilutions of MW-2, MW-DUP, MW-7, 
MW-1, and MW-6 showed a RPD greater than 20%.  The higher concentrations for naphthalene,  
2-methylnaphthalene, acenaphthene, fluorene, phenanthrene, anthracene, fluoranthene, pyrene, 
benzo(a)anthracene, chrysene, benzo(a)pyrene, benzo(g,h,i)perylene, dibenzofuran, and/or total 
benzofluoranthenes are reported as a conservative approach in these samples, and the corresponding 
result(s) in either the initial analysis or the dilution is flagged ‘DNR.’ 
 
The reporting limit for acenaphthylene in MW-1 and MW-7 was flagged ‘Y’ by the laboratory to indicate 
that the reporting limit was elevated due to a matrix interference.  The ‘Y’ flagged result is considered 
estimated and is qualified with a ‘UJ.’ 
 

11. Chromatographic Review: 
 

NWTPH-Dx and NWTPH-Gx – The laboratory identified TPH as noted below. 
 

Pattern Identification Associated Samples 

Gasoline/GRO MW-2, MW-DUP 
GRO MW-4, MW-7, MW-1 
Diesel/Motor Oil MW-2, MW-DUP, MW-4, MW-7, MW-1 
DRO/Motor Oil MW-6 
Gasoline/GRO – Pattern profile indicates the presence of gasoline and other unidentifiable hydrocarbons. 
GRO – Pattern profile does not match laboratory standard chromatogram for gasoline. 
DRO– Pattern profile does not match laboratory standard chromatogram for diesel. 
DRO/Motor Oil – Pattern profile indicates the presence of motor oil and other unidentifiable hydrocarbons. 

 
Metals Analyses 
 
Samples were analyzed for dissolved manganese by EPA method 6010B. 
 
1. Holding Times – Acceptable  
 
2. Initial and Continuing Calibrations – Acceptable 
 
3. Blanks – Acceptable  
 
4. Laboratory Control Samples (LCS) - Acceptable 
 
5. Matrix Spike (MS) 
 

A MS was not performed in association with this analysis.  Accuracy was assessed using the associated 
LCS. 
 

6. Laboratory Duplicate 
 

A laboratory duplicate was not performed in association with this analysis.  Precision was assessed using 
the field duplicate. 
 

7. Field Duplicate – Acceptable  
 

A field duplicate was submitted for MW-2 and identified as MW-DUP.  Results were comparable. 
 
8. ICP Interference Check Sample (applicable to Metals only) – Acceptable 
 
9. ICP Serial Dilution – Acceptable 
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ICP serial dilutions were performed on MW-2 and SW-2.  Results were acceptable. 
 
10. Reporting Limits – Acceptable 
 
11. Type of Review – Summary 
 
Conventional Analyses 
 
Samples were analyzed for alkalinity, nitrate, and sulfate by the methods identified in the introduction to this report. 
 
1. Holding Times – Acceptable 

 
2. Initial and Continuing Calibrations – Acceptable 
 
3. Blanks – Acceptable 
 
4. Laboratory Control Samples (LCS) and/or Standard Reference Materials (SRM) – Acceptable  
 
5. Matrix Spikes – Acceptable where applicable 
 

Nitrate and Sulfate by EPA Method 300.0 – Matrix spikes were performed on MW-2 and SW-2.  Results 
were acceptable. 
 

6. Laboratory Duplicates – Acceptable 
 

General – Laboratory duplicates were performed on MW-2 and SW-2.  Results were comparable. 
 

7. Field Duplicate – Acceptable  
 

General – A field duplicate was submitted for MW-2 and identified as MW-DUP.  Results were 
comparable. 

 
8. Reporting Limits – Acceptable 
 
9. Type of Review – Summary 
 
Overall Assessment of Data 
 

The data reported in this SDG, as qualified, are considered to be usable for meeting project objectives.  The 
completeness for SDGs TC31, TC47, and TC51 is 100%. 
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Table 1 - Summary of Qualified Data 
 

Sample ID Laboratory ID Analyte Lab Result Units Final Result 
MW-2 TC31A Diesel 5.7 mg/l 5.7 J 

Motor Oil 5.4 mg/l 5.4 J 
2-Methylnaphthalene 1.8 E ug/l DNR 

 1-Methylnaphthalene 2.5 E ug/l DNR 
 Acenaphthene 0.98 ug/l DNR 
 Fluorene 1.1 E ug/l DNR 
 Phenanthrene 0.63 ug/l DNR 
 Fluoranthene 0.13 ug/l DNR 
 Pyrene 0.19 ug/l 0.19 J 
 Benzo(a)anthracene 0.051 ug/l DNR 
 Chrysene 0.39 ug/l 0.39 J 
 Benzo(a)pyrene 0.048 ug/l DNR 
 Benzo(g,h,i)perylene 0.046 ug/l DNR 
 Total Benzofluoranthenes 0.12 ug/l DNR 
 TC31A DL Naphthalene 0.87 ug/l DNR 
  Acenaphthylene 0.050 U ug/l DNR 
  Acenaphthene 1.4 ug/l 1.4 J 
  Phenanthrene 0.86 ug/l 0.86 J 
  Anthracene 0.050 U ug/l DNR 
  Fluoranthene 0.16 ug/l 0.16 J 
  Pyrene 0.22 ug/l DNR 
  Chrysene 0.46 ug/l DNR 
  Indeno(1,2,3-cd)pyrene 0.050 U ug/l DNR 
  Dibenz(a,h)anthracene 0.050 U ug/l DNR 
  Dibenzofuran 0.63 ug/l DNR 
MW-DUP TC31B Diesel 3.5 mg/l 3.5 J 
  Motor Oil 3.2 mg/l 3.2 J 
  2-Methylnaphthalene 1.6 E ug/l DNR 
  1-Methylnaphthalene 2.4 E ug/l DNR 
  Acenaphthene 0.60 ug/l DNR 
  Fluorene 0.81 ug/l DNR 
  Phenanthrene 0.41 ug/l 0.41 J 
  Fluoranthene 0.039 ug/l DNR 
  Pyrene 0.066 ug/l DNR 
  Chrysene 0.10 ug/l DNR 
  Dibenzofuran 0.38 ug/l DNR 
 TC31B DL Naphthalene 0.74 ug/l DNR 
  Acenaphthylene 0.050 U ug/l DNR 
  Acenaphthene 0.89 ug/l 0.89 J 
  Phenanthrene 0.47 ug/l DNR 
  Anthracene 0.050 U ug/l DNR 
  Fluoranthene 0.068 ug/l 0.068 J 
  Pyrene 0.089 ug/l 0.089 J 
  Benzo(a)anthracene 0.050 U ug/l DNR 
  Chrysene 0.12 ug/l 0.12 J 
  Benzo(a)pyrene 0.050 U ug/l DNR 
  Indeno(1,2,3-cd)pyrene 0.050 U ug/l DNR 
  Dibenz(a,h)anthracene 0.050 U ug/l DNR 
  Benzo(g,h,i)perylene 0.050 U ug/l DNR 
  Total Benzofluoranthenes 0.10 U ug/l DNR 
MW-7 TC51C Naphthalene 0.59 ug/l DNR 
  1-Methylnaphthalene 1.2 E ug/l DNR 
  Acenaphthylene 0.033 Y ug/l 0.033 UJ 

 



Data Quality Review  
Groundwater Sampling - June 2011 
Kinder Morgan – Laurel Station Data Gap Investigation 
 

Z:\Kinder Morgan\Laurel Station\Enforcement Order Support\Data Gap Investigation\Lab Rpt and EDDs\June 2011\Laurel Station-GW DVR-June 2011.doc URS 
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Sample ID (continued) Laboratory ID Analyte Lab Result Units Final Result 
MW-7 (continued) TC51C DL 2-Methylnaphthalene 0.89 ug/l DNR 
  Acenaphthylene 0.050 U ug/l DNR 
  Acenaphthene 0.18 ug/l DNR 
  Fluorene 0.30 ug/l DNR 
  Phenanthrene 0.12 ug/l DNR 
  Anthracene 0.050 U ug/l DNR 
  Fluoranthene 0.050 U ug/l DNR 
  Pyrene 0.050 U ug/l DNR 
  Benzo(a)anthracene 0.050 U ug/l DNR 
  Chrysene 0.050 U ug/l DNR 
  Benzo(a)pyrene 0.050 U ug/l DNR 
  Indeno(1,2,3-cd)pyrene 0.050 U ug/l DNR 
  Dibenz(a,h)anthracene 0.050 U ug/l DNR 
  Benzo(g,h,i)perylene 0.050 U ug/l DNR 
  Dibenzofuran 0.11 ug/l DNR 
  Total Benzofluoranthenes 0.10 U ug/l DNR 
MW-1 TC51D Naphthalene 1.7 ES ug/l DNR 
  2-Methylnaphthalene 0.92 ug/l DNR 
  1-Methylnaphthalene 1.7 ES ug/l DNR 
  Acenaphthylene 0.018 Y ug/l 0.018 UJ 
  Acenaphthene 0.12 ug/l DNR 
  Fluorene 0.21 ug/l DNR 
  Phenanthrene 0.11 ug/l DNR 
  Chrysene 0.23 ug/l DNR 
 TC51D DL Acenaphthylene 0.10 U ug/l DNR 
  Anthracene 0.10 U ug/l DNR 
  Fluoranthene 0.10 U ug/l DNR 
  Benzo(a)anthracene 0.10 U ug/l DNR 
  Benzo(a)pyrene 0.10 U ug/l DNR 
  Indeno(1,2,3-cd)pyrene 0.10 U ug/l DNR 
  Dibenz(a,h)anthracene 0.10 U ug/l DNR 
  Benzo(g,h,i)perylene 0.10 U ug/l DNR 
  Dibenzofuran 0.13 ug/l DNR 
  Total Benzofluoranthenes 0.20 U ug/l DNR 
MW-6 TC51E Phenanthrene 0.76 ug/l DNR 
  Anthracene 0.37 ug/l DNR 
  Fluoranthene 1.1 E ug/l DNR 
  Pyrene 1.0 E ug/l DNR 
  Benzo(a)anthracene 0.79 ug/l DNR 
  Chrysene 0.76 ug/l DNR 
  Benzo(g,h,i)perylene 0.23 ug/l DNR 
  Total Benzofluoranthenes 1.1 E ug/l DNR 
 TC51E DL Naphthalene 0.10 U ug/l DNR 
  2-Methylnaphthalene 0.10 U ug/l DNR 
  1-Methylnaphthalene 0.10 U ug/l DNR 
  Acenaphthylene 0.10 U ug/l DNR 
  Acenaphthene 0.10 U ug/l DNR 
  Fluorene 0.13 ug/l DNR 
  Benzo(a)pyrene 0.91 ug/l DNR 
  Indeno(1,2,3-cd)pyrene 0.26 ug/l DNR 
  Dibenz(a,h)anthracene 0.10 U ug/l DNR 
  Dibenzofuran 0.10 U ug/l DNR 
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Cheronne Oreiro \
Project Manager
-For-
Kelly Bottem
Client Services Manager
(206) 69s-62rr
kellyb@arilabs.com
www.arilabs.com

July 18, 201I

Karen Mixon
URS Corporation
Century Square
1501 Fourth Avenue Suite 1400
Seattle, WA 98101

RE: Laurel Station, 337 62778
ARI Jobs: TC3l, TC47, & TCsf

Dear Karen:

Please find enclosed the original Chain-of-Custody (COC) records, sample receipt
documentation, and the final data package for the project referenced above.

Sample receipt information and analytical details are addressed in the Case Narrative.

An electronic copy of this data package will be kept on file at ARI. If you have any
questions or require additional information, please contact me at your convenience.

Sincerely,
ANALYTICAL RESOURCES. INC.

Pager d lSbO

4611 South 134th Place, Suite 100. TukwilaWA9B168.206-695-6200 o 206-695-6201 fax
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Samnle Receint:

Analytical Resources, lnc. (ARI) received two water samples and a trip blank on June 28, 201I logged under
ARI Sample Delivery Group (SDG) TC3l. The samples were analyzed for SIM PAHs, Methane, NWTPH-
Gx plus BTEX, NWTPH-Dx, Dissolved Manganese, Alkalinity, Sulfate, and Nitrate, as requested. For
further details regarding sample receipt, please refer to the Cooler Receipt Form.

ARI received eight water samples and two trip blanks on June 29,2011 logged under ARI SDGs TC47 and
TC5l. The samples were analyzed for SIM PAHs, Methane, NWTPH-Gx plus BTEX, NWTPH-Dx,
Dissolved Manganese, Alkalinity, Sulfate, and Nitrate, as requested. For further details regarding sample
receipt, please refer to the Cooler Receipt Form.

SIM PAII bv SW8270D:

The samples were extracted on 06129/ll and 07lllll. The extracts were analyzed between 07/l/ll and
07/ll/ll - within the method recommended holding times.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Internal Standard(s): All internal standard areas were in control.

Surrogates: The surrogate percent recoveries were within control limits.

Method Blank: The method blanks were free of contamination.

Samples: There were no irregularities with the samples.

LCS/LCSD: All LCS and LCSD percent recoveries were within control limits.

MS/MSD/RPD(s): The matrix spike and matrix spike duplicate percent recoveries were within advisory
control limits.

Diesel Ranse Orsanics bv NWTPH-D Extended:

The samples were extracted on 06/2911I and 06/30/l l. The extracts were analyzed on 06/30/l I and 07 /05lll
- within the method recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Surrogates: The surrogate percent recoveries were within control limits.

Method Blank: The method blanks were free of contamination.

Samples: There were no anomalies associated with these samples.

6 t+#'s " ffiffits 3..5
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LCS/LCSD: All LCS and LCSD percent recoveries were within control limits.

MS/LSD/RPD(s): The matrix spike and matrix spike duplicate percent recoveries were within advisory
control limits.

Gasoline Ranse Orsanics bv NWTPH-Gx plus BTEX bv 80218 Mod:

The samples were analyzed on 06/29lll and 06/30/l I - within the method recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Surrogates: The surrogate percent recoveries were within control limits.

Method Blanks: The method blanks were free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD: All LCS and LCSD percent recoveries were within control limits.

MSIMSD/RPD(s): The matrix spike and matrix spike duplicate percent recoveries were within advisory
control limits.

Methane bv Modified RSK 175:

The samples were analyzed on 06/29lll and 07 /0611 I - within the method recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analyes of interest were within method acceptance criteria.

Surrogates: The surrogate percent recoveries were within control limits.

Method Blanks: The method blanks were free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD: All LCS and LCSD percent recoveries were within control limits.

Dissolved Mansanese bv SW6010B:

The samples were digested on 07101/ll and 07l05ll l. The digestates were analyzed on 07106/l I - within the
method recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Method Blanks: The method blanks were free of contamination.

Samples: There were no anomalies associated with these samples.

$ {d,#3, . trJ&#ffiX. as
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LCS/LCSD: All LCS percent recoveries were within control limits.

Alkalinitv bv SMil320. Nitrate and Sulfate bv EPA 300.0:

The samples were analyzed on 06/28/11,06/29lll, and 06/30/ll - within the method recommended holding
time.

Method Blanks: The method blanks were free of contamination.

Samples: There were no anomalies associated with these samples.

SRM(s): All SRM percent recoveries were within control limits.

MS/}ISD/RPD(s): The matrix spike percent recoveries and replicate RPDs were within control limits.

f, {r -*-* ? H'rE#llfs'F :-r
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Analytical Resources, I ncorporated
Analytical Chemists and Consultants

COC No(s):

olu"* tt F J
Cooler Receipt Form'

Project Name:

Delivered bv. F

Assisned ARI Job *o' *lC 3l Trackrng No:

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outsrde of to cooler?

Were custody papers included with the cooler?

Werecustodypapersproperlyfilledout(ink,signed,etc.)......... ......^.;.a..
Temperature of Coole(s) ('C) (recommended 2.0-6.0 'C for chemrstry) . .. .

lf cooler temperature is out of form 00070F

Cooler Accepted by:

Complete custody forms and attach all shipping documents

NA

yE-s @
&No
@No

r''", [000 '

(

Log-ln Phase:

Was a temperature blank included in the cooler? ..

Gel Packs Baggies

Was sufficient ice used (if appropriate)?

Were all boftles sealed rn individual plastic bags?

Drd all bottles arrive in good condilion (unbroken)?

Were all bottle labels complete and legrble?

Did the number of contarners hsted on COC match with the number of containers received?

Did all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excludrng VOCs) ..

Were all VOC vials free of air bubbles?

Was sufficient amount of sample sent in each bottle? ...

ras a temperature blank included in the cooler? 
ift-, \..

What kind of packrng matenal was used? ... \ql"y fi.nii4 ,.0",
NA

NA

NA

Date VOC Tnp Blank was made at ARl... ........

Was Sample Splrt byARl , /fr YEsl_-/ Date/Time:

Samples Logged by:

* Notify Project Manager of discrepancies or concems n

YEs @)
Other:

Av on", Vl>1ltt r,'", lO53

NA

Equipment:_ Split by'

Sample lD on Bottle Sample lD on COG Sample lD on Bottle Sample lD on COC

Additional Notes, Discrepancies, & Resorutions.'

cntq /C boil{-zs p"* Sarnpl-a; a Aci
4 s(bonn\ ArntZQYS, \ Soom\ flD?€,

vtals, ir uhpr€s€r\^?d Viq\S,
\ 1'.1 O), pL,\AS *h-a_ A TB_:

Bv: D.* b l>g1,,.A-ti.z
Fe*$bblBs'

2-{ rnm

Irl:l orf
Small ) "sm"

Peabubbles ) "pb"
Large ) "lg"
Headspace ) "hs"

0016F
3t2t10

Revision 014

6 e**€SA . ffiffiffi&?&d

Cooler Receipt Form
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f/E Analytical Resources, Incorporated

a, Analytical Chemists and Consultants Cooler Receipt Form

ARrclient LI'Ls ,,o1""rN^ .. /artt, e / ?fa]lan
zz(\

Delivered bV(@€./UpS _Courier Hand Detivered Other:

YES

@
@

COC No(s):

Assisned ARI Job *". 7-t 4 7 rrackins N" W38 Bll 3q(O
Preliminary Examination Phase:

Were intact, properly srgned and dated custody seals attached to the outside of to cooler?

Were custody papers rncluded with the cooler?

Were custody papers properly filled out (ink, signed, etc.) .......

Temperature of Cooler(s) ('C) (recommended 2.0-6.0'Cforchemistry). ..... /,q

@
NO

NO

lf cooler temperature ts out of compliance fill out form 00070F /
cooler Accepte aov: J tl/l o"t" /p/21/1/ ri^",

Temp Gun lD#

?r/S
forms and attach all documents

Log-ln Phase:

Was a temperature blank rncluded in the cooler? ..

Whatkindofpackingmateriarwas used?... {p@'@ Gerpacks Baggres Foam BlDck Paoer Other:\__-/ /;<-NA Gg)

YES

Split by:_

Was sufficient ice used (if appropriate)? ....... .........

Were all bottles sealed in individual plastic bags?

Did all bottles arrrve in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match wrth the number of containers received? . ..............

Did all bottle labels and tags agree with custody papers?

Were all boftles used conect for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs).

Were all VOC vials free of arr bubbles?

Was sufficient amount of sample sent in each botfle? .,.,... .....

YES

@
/€s-./
trP
9Pa

NO

NO

NO

NO

NO

NO

NA (YEO NO\.-- - /-\NA YES Ag
@, ,NoNA Q/tFlllDate VOC Trip Blank was made at ARl...

Was Sample Split by ARI ' 6E yES Date/Time.- Equipment:-
I

sampresLossedov' AV o","' {n/39lil rl.n",
* Notify Project Manager of discrepancies or concems *

totS

Sample lD on Bottle Sample lD on COC Sample lD on Boftle Sample lD on COC

Additional Notes, Discrepancies, & Resol utions :

T B =2pD

By, A^/ ryt,@fgl11

>4mrn

0ft
Small ) "sm"

Peabubbles ) *p6"

Large ) "lg"
Headspace ) "hs"

0016F
3t2t10

Revision 014

t $ddtt " sffi*ftg fl

Cooler Receipt Form
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JA Analytical Resources, Incorporated

at Analytical Chemists and Consultants Gooler Receipt Form

ARlcrient: Uilg
COC No(s):

Assigned ARI Job No

Preliminary Exam ination Phase:

Were intact, properly stgned and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly frlled out (ink, signed, etc.)

Temperature of Coole(s) ('C) (recommended 2 0-6 0 "C for chemistry).

lf cooler temperature ts out of compliance fill out form 00070F

e,o1""tN^ ., /ani.a( -Qfelr',rr1
Delivered @tS Courier Hand Dehvered other:-
Tracking *"

J,X

-J[t(
//

b/24/ti ,'^"

@
NO

NO

YES

@
@

Cooler Accepted by:

Complete custody forms and attach all shipping documenb

Temo Gun lD#.

Log-ln Phase:

Was a temperature blank rncluded rn the cooler? .

What kind of packing matenal was used? ... Gel Packs Baggres Foam Block

Was sufficient ice used (if appropriate)? ... ... ... .. . . . . . .

Were all bottles sealed in rndividual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers recerved?

Did all bottle labels and tags agree wrth custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)...

Were all VOC vials free of air bubbles?

Paper

NA

^^. 

\-Jyv No

ret No

YES

Split by'

NA

NA A@qry 
/No

u//1lr t.

/"6 *\^; dG\
,-. 

\--'l

,SP NO

qE9 NO

YEs @

rime: l2lS
* Notify Project Manager of discrepancies or concems *

Sample lO on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COC
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Sanple ID

saq>Ie rD cross Reference Report iI$nS*(O
INC('RPORAIED

ARI Job No: TC31
Client: URS

Project Event : 331 62118
Project Name: Laurel Station

ARI ARI
Lab ID LIMS ID Matrix Sanple Date,/Tine VTSR

1 MIrr- ?

2. MW-DUP
< I rf n H I ah ke

TC31A 11-14098 Water 06/21/Il 14:20 06/28l11 10:00
Tc31B 11-14099 Water 06/21 /II 06/28111 10:00
TC31C 11-14100 Water 06/2'7 /II 06/28111 10:00

Printed 06/28/II

T*F1 : ffi*#i6



Sanple ID

sampre rD cross Reference Report #$fiS*(D
INCORPORATED

ARI Job No: TC41
Client: URS

Project Event : 337 62118
Project Name: Laurel Station

ARI ARI
Lab ID LIMS ID Matrix Sanple Date/Tine VTSR

1. SW-2
2. SW-1
3. SW-3
4. Trip Blanks

TC47A 11-14185 Water 06/28/II 13
TC41B L7-L4186 Water 06/28/LL \4
TCA]C II-I4187 Water 06/28/lI 14
TC47D II-14188 Water 06/28/71 74

Printed 06/29/7I

30 06/29/II 09:45
00 06/29/LI O9:45
30 06/29/ 11 O9:45
30 06/29/II O9:45

Ttffi3, ; #ffiffi*.?



Sanp1e ID

tt-,
Samp1e rD cross Reference Report lSnHQt- rNcoRPoRArED

ARI Job No: TC51
Cl-ient: URS

Project Event : 331 62118
Project Name: Laurel Station

ARI ARI
Lab ID LIt'tSl ID !4atrix Sanple Date,/fime \i1rSR

1. SW-4
2. MW-4
3. MW-7
4. MW-1
5. MW-6
h Irrn Httnk

Tc51A 1-I-1,4209 Water 06/21/II 15:40 06/29/ 11 09:45
Tc51B It-I4270 water 06/28111 08:40 06/29/II 09:45
Tc51c I7-I42II Water 06/28l11 09:00 06/29/11, 09:45
TC5l-D l7-L42I2 Water 06/28l11 10:00 06/29/1,1, 09:45
TC51E 11,-1,421,3 Water 06/28/II IIz20 06/29/1L O9:45
TC51F 7I-1,42I4 Water 06/28/1,L 06/29/1.1 09:45

Printed 08/03/17

rt- 3r: (W 6':' '//,,



t> Anal)rtical Resources, lncorporated

ait Analyrtical Chemists and Consultants

Data Reporting Qualifiers
Effective 211412011

Inorganic Data

*

B

N

NA

H

Indicates that the target analyte was not detected at the reported
concentration

Duplicate RPD is not within established control limits

Reported value is less than the CRDL but > the Reporting Limit

Matrix Spike recovery not within established control limits

Not Applicable, analyte not spiked

The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

Analyte concentration is 55 times the Reporting Limit and the replicate
control limit defaults to tl RL instead of the normal 20% RPD

Organic Data

Indicates that the target analyte was not detected at the reported
concentratiqn

Flagged value is not within established control limits

Analyte detected in an associated Method Blank at a concentration greater
than one-half of ARI's Reporting Limit or 5% of the regulatory limit or 5% of
the analyte concentration in the sample.

Estimated concentration when the value is less than ARI's established
reporting limits

The spiked compound was not detected due to sample extract dilution

Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

Indicates a detected analyte with an initial or continuing calibration that does
not meet established acceptance criteria (<20%RSD, <2lo/oDrift or minimum
RRF).

B

D

E

o

Page 1 of 3

{ a#i$ "9" " ffiffiW K, ;5,



Jr> Analyticat Resources, I ncorporated

At Analytical Chemists and Consultants

S Indicates an analyte response that has saturated the detector. The
calculated concentration is not valid; a dilution is required to obtain valid
quantification of the analyte

NA The flagged analyte was not analyzed for

NR Spiked compound recovery is not reported due to chromatographic
interference

NS The flagged analyte was not spiked into the sample

M Estimated value for an analyte detected and confirmed by an analyst but with
low spectral match parameters. This flag is used only for GC-MS analyses

M2 The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern
most closely matches that of the sample. The reported value is an estimate.

N The analysis indicates the presence of an analyte for which there is
presumptive evidence to make a "tentative identification"

Y The analyte is not detected at or above the reported concentration. The
reporting limit is raised due to chromatographic interference. The Y flag is
equivalent to the U flag with a raised reporting limit.

EMPC Estimated Maximum Possible Concentration (EMPC) defined in EPA
Statement of Work DLMOz.z as a value "calculated for 2,3,7,8-substituted
isomers for which the quantitation and /or confirmation ion(s) has signal to
noise in excess of 2.5, but does not meet identification criteria"
(Dioxin/Furan analysis only)

C The analyte was positively identified on only one of two chromatographic
columns. Chromatographic interference prevented a positive identification on
the second column

P The analyte was detected on both chromatographic columns but the
quantified values differ by >40o/o RPD with no obvious chromatographic
interference

X Analyte signal includes interference from polychlorinated diphenyl ethers.
(Dioxin/Furan analysis only)

z Analyte signal includes interference from the sample matrix or
perfluorokerosene ions. (Dioxin/Furan analysis only)

Page 2 of 3

{ 4'#iJ3" . ffittr{dtrdffi



A Anaryticar Resources, Incorporated

ajt Anal)nical Chemists and Consultants

Geotechnical Data

A The total of all fines fractions. This flag is used to report total fines when only
sieve analysis is requested and balances total grain size with sample weight.

F Samples were frozen prior to particle size determination

SM Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with
the sieving process and/or moisture content, porosity and saturation
calculations

SS Sarnple did not contain the proportion of "fines" required to perform the
pipette portion of the grain size analysis

W Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Page 3 of 3
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Ar3tfis*@
INCORPORATED

CI,EA}IED TPIID ST'RROGATE RECOVERY SUMT''ARY

Matrix: Water

(OTER) : o-TerPhenyf

Client ID

Report No: TC31-URS
Project: Laurel- Station

337 62'17 8

OTER TOT OUT

MB-062911
LCS-062911
LCSD-0 62 91 1

MW-2
MW-DUP

92 .12
95.68
96. 58
71.3t
66.72

0
0
0
0
0

LCS/MB LIMITS QC LIMITS

(50-150) (s0-150)

Prep Method: SW3510C
Number Range: 11-14098 to 11-14099

Page 1 for TC31
FORIr!-II TPIID

I {.*q:$:[. . S{d3*G€5S



ANAI-_-^_- a.

oRcAlrrcs Arir,Arysrs DATA sHEEr ft'"tj"tsRAg
IOTAI DIESEL RAT.IGE HYDROCARBONS
NWTPHD by GClFID-SiIica and Acid Cl-eaned QC Report No: TC31-URS
Page 1 of 1 Project: Laurel- Station
Matrix: Water 337 62'778

Data Rel-ease Authorized , ,Z
Reported: 0? / 05 / 1,1,

ARI ID Sample ID
Extraction Arralyais EE\t

Date Date DL Range RL Result

MB-062911 Method Blank 06/29/1,1, 06/30/n 1.00 Di-ese.l- 0.10 < 0.10 U
11-14098 HC ID: --- FID9 1.0 Motor Oil- 0.20 < 0.20 U

o-Terphenyl 92.72

TC31A MW-2 06/29/1J 06/30/n 1.00 Dieeel O.L2 5.7
11-14098 HC ID: DIESEL/MOTOR OIL FID9 1.0 Motor OiI O.24 5.4

o-Terphenyl 71.3t

TC31B MW-DUP 06/29/11 06/30/11 1.00 Diegel O.L2 3.5
11-14099 HC rD: DTESEL/MOTOR OrL FrDg 1.0 Motor Oir O.24 3.2

o-Terphenyl 66.12

Ponnrl- or{ i n mn /T /nnm\uev rrr IrY/ ! \}JPrrr/

EFV-Effective Final- Vo]ume in mL.
DL-DiLution of extract prior to analysis.
Rl-Reporting Iimit.

Diesel- quantitation on tota.l- peaks in the range from C12 to C24.
Motor Oil quantitation on total- peaks in the range from C24 to C38.
HC ID: DRO/RRO indicate resul-ts of organics or additional hydrocarbons in
ranges are not identifj-able.

FORI'! I
[ t.#r*3" . trt€xffi&{5



fir35fiSrb@
INCORPORATEDORGA}IICS ANAIYSIS DATA SHEET

NWTPHD by GClFID-SiIica and Acid Cleaned
Page 1 of 1

Lab Sample fD: LCS-062911 Oa
LIMS ID:11-14098
Matrix: Water
Data Rel-ease Authorized:
Reportedz 01 /05/II

Date Extracted LCS/LCSDz 06/29/11

Date Analyzed LCS: 06/30/I1 15:19
LCSD: 06/30/1.1. 15:41

fnstrument/Analyst LCS: FID/MS
LCSD: FID/MS

Spike
LCS Added-LCS

Sanple ID: LCS-0629LL
LCS/LCSD

Report No: TC31-URS
Project: LaureL Station

33't 62'7 7I
Date Sampled: 06/27 /lI

Date Received: 06/28/11

Sample Amount LCS:
LCSD:

Fi-nal- Extract Vol-ume LCS:
LCSD:

DiLution Factor LCS:
LCSD:

LCS Spike
R€covery LCSD Added-LCSD

500 mL
500 mL
1.0 mL
1.0 mL
1.00
1.00

I.CSD
Recovery

Diesel-

o-Terphenyl

Resul-ts reported in mglL
RPD cal-cul-ated using sampJ-e concentrations per SW846.

2.55 3.00 8s.0r 2.77 3.00 90.3t 6. 1r

TPHD Surrogate Recoverlz

LCS LCSD
95. 6t 96. sr

FORD' TII
-r--tffig ; ffiffiffi*#



firsbffsrb@
INCORPORATED

CI,EA}IED TPIID ST'RROGATE RECOVERY STJMI''ARY

Matrix: Water

(OTER) o-Terphenyl

Client ID

Report No: TC47-URS
Project: LaureI Statj-on

337 627'7I

OTER TOI OUT

sw-2
MB-063011
LCS-063011
LCSD-06301_L
sw-1
SW-1 MS
SW-1 MSD
SW-3

Log

94.08
90.88
98.3?
96. 0?
95.48
90.8t
95.0E
80.98

LCS/MB LIMITS

( s0-1s0 )

Pren Mcfhnrt; SW3510C
Number Range: 11-14185 to

QC LIMITS

(s0-1s0)

11- 14 18 7

Page 1 for TC41
FOR!!-II TPIID
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trsbffs*@
INCORPORATED

CLEAI.IED TPIID SURROGATE RECOVERY SUMIIARY

Matrix: Water

(OTER) o-Terphenyl-

Client ID

Report No: TC51-URS
Project: LaureL Station

33"t 62'7 7I

OTER TOT OUT

MB-063011
LCS-063011
LCSD-063011
SW-4
MW-4
MW-7
MW-1
MW-6

Log

90.8t 0
98.31 0
96. 08 0
85.7t 0
88.7t 0
93.3t 0
92.22 0
8L.2Z 0

LCS/MB I.IMITS

I qn-1 qn \
\vv rvvl

Pren Methnrl: SW3510C
Number Range: 11-14209 to

QC LIMITS

( s0-1s0 )

1L-r42L3

Page 1 for TC51
FORM-II TPTID

! f,dt:s:B" . €Ful€F:3E



ORGAI{ICS AITAIYSTS DATA SHEET
TOIAL DIESEL RAI.IGE HYDROCARBONS
NWTPHD by GClFID-Sil-ica and Acid Cleaned
Page 1 of 1
Matrix: Water

Data Re]ease Authorized:
Reported: 07 /O7 /17

ARI ID SampJ.e ID

ANALYTICAL A
RESOU;;;S\7
INCORPORATED

QC Report No: TC4?-URS
Project: Laurel- Station

33-7 62'778

Extraction Arralysis EEV
Date Date DL Rancre RL Result

Tc47A SW-2 06/30/11 0't /05/1,1 1.00 Diesel- 0.10 < 0.10 U
11-14185 HC ID: --- FID9 1.0 Motor Oi-l- O.2O < 0.20 U

o-Terphenyl 94.0?

MB-063011 Method Bl-ank 06/30/1,1. 01 /05/II 1.00 Diesel- 0.10 < 0.10 U
11-14186 HC ID: --- FID9 1.0 Motor Oil- 0.20 < 0.20 U

o-Terphenyl 90.8?

TC47B SW-1 06/30/11 07/05/11, 1.00 Diesel- 0.L0 < 0.10 U
11-14186 HC ID: --- FID9 1.0 Motor Oil- 0.20 < 0.20 U

o-Terphenyl 95.4?

'IC41C SW-3 06/3O/LI O7 /05/1,1, 1.00 Diesel- 0.10 < 0.10 U
11-14187 HC ID: --- FID9 1.0 Motor Oil- 0.21, < 0.21 U

o-Terphenyl 80.9?

Donnrf aA i n nn /r /nnm\Lvv flr rrrY/ ! \}/yrlr/

EFV-Effective Fina.l- VoLume in mL.
DL-Dil-ution of extract prior to analysis.
Rl-Reporting 1imit.

Diesel- quantitation on total- peaks in the range from C12 to C24.
Motor Oil quantitation on total- peaks in the range from C24 to C38.
HC ID: DRO/RRO indicate results of organics or additional hydrocarbons in
ranges are not identifiabl-e.

FORI'{ I
I t*** J- . gts$Sis



ORGAIIICS AI.IAIYSIS DATA SHEET
TOTAI DIESEL RAl.lGE IilIDROCARBONS
NWTPHD by GClFID-SiIica and Acid Cfeaned
Page 1 of 1

Matrix: Water
,a

Data Release Authorized: -V(Reported: 01 /01 /II

QC Report No:
Drni anl- .

ANALYTICALTa.
RE$ifi6;GV
INCORPORATED

TC51-URS
Laure] Station
337 627 7 I

ARI ID SanpJ.e ID
Extraction

Date
Analysis EE\t

Date DL Range RL Result

MB-063011 Method Blank
LI-14209 HC ID: ---

TC51A SW-4
7l-I42O9 HC ID: ---

TC51B MW-4
1L-L4210 HC rD:

TC51C MW-7
IL-I42I7 HC ID:

TC5 ].D MW- 1

LL-L42L2 HC rD:

06/30/1.r o'7 /05/rr 1.00
FID9 1.0

Diesel-
Motor Oil-
o-Terphenyl

Diesel
Motor Oil
o-Terphenyl

Dieeel
Motor Oi].
o-Terphenyl

DieeeI
Motor OiI
o-Terphenyl

Diese].
Motor OiL
o-Terphenyl

Dieeel
Motor OiI
o-Terphenyl

< 0.10
< 0.20
90.88

< 0.10
< 0.20
85.7?

3.1
3.9
88.7t

t.4
1.4
93. 3t

2.6
1.9
92.22

o.47
3.8
8r.22

0.10
0.20

0.10
0.20

0.10
o.20

0. 11
o.2r

0. 11
0.22

o.L2
0.2s

U

U

U

U

06/30/rr o7 /0s/17 1.00
FID9 1.0

06/30/]-1. 07 /05/rr 1.00
DTESEL/MOTOR OrL FrD9 1.0

06/30/1.1. 07/05/1.1. 1.00
DIESEIJ/MOTOR OII' FID9 1.0

06/30/rr 07 /05/17 1.00
DIESEL/MOTOR OIL FID9 1.0

TC51E MW-6 06/30/11 01 /05/rr 1.00
1,1,-1,421,3 HC rD: DRO/r@TOR OrL FrD9 1.0

Reported in mgll, (ppn)

EFV-Effective Final- Vo]ume in mL.
DL-Dil-ution of extract prior to analysis.
Rl-Reporting 1imit.

Diesel- quantitation on total- peaks in the range from Cl-2 to C24.
Motor Oil quantitation on total peaks in the range from C24 to C38.
HC ID: DRO/RRO j-ndj-cate results of organics or additional hydrocarbons in
ranges are not identifiabl-e.

FORX"! I t t*i:F& - WI#€8S;P



ArstHs*@
ORGAIIICS AI.IAIYSIS DATA SHEET INCORpORATED
NWTPIID by GClFID-SiIica and Acid CJ.eaned SampJ.e ID: SW-1
Page 1of 1 IrC!/MSID

Lab Samp1e ID: TC47B QC Report No: TC47-URS
LIMS ID: 11-14186 Proiect: Laurel- Station
Matrix: Water ,A 33162:,78
Data Re]ease Authorizedz u/f Date Sampled: 06/28/lI
Reportedt 01/01/71 Date Received: 06/29/lI

Date Extracted MS/MSD: 06/30/1,1 Sample Amount MS: 460 mL
MSD: 460 mL

Date Analyzed MSz O7/05/1,1,20;23 Fina.l Extract Vol-ume MS: 1.0 mL
MSD: 01/05/II 20:45 MSD: 1.0 mL

Instrument,/Analyst MS: FID/MS Dil-ution Factor MS: 1.00
MSD: FID/MS MSD: 1.00

Spike Mtl Spike MgD
Range Sanple MS Added-!.ff1 R€covery MtlD Added-MSD R€covera' RPD

Diesel

o-Terphenyl

Results reported in mglI,
RPD caLcul-ated using sampfe concentrations per SW846.

< 0.10 2.77 3.26 Bs.or 2.89 3.26 88.78 4.22

TPHD Surrogate Recoverl

f.t!l t'tflD
90.88 95. 08

FORM III

f t*\5:9" . €ffis:* f



Ars8fiSrb@
INCORPORATEDORGA}IICS AT.IALYSIS DATA SHEET

I(WITPIID by cClFID-SiIica and Acid Cleaned
Page 1 of 1

Lab SampJ-e ID: LCS-063011
LIMS ID:11-14186
Matrix: Water
Data Rel-ease Authorized:
Reported: 01 /07 /LL

LCSD: 07 /05/1-1. 1.921.7
Instrument/Analyst LCS: FID/MS

LCSD: FID/MS

Sample ID: LCS-053011
LCS/LCSD

QC Report No: TC47-URS
Project: Laurel- Station

331 627 7 I
Date Sampled: 06/28/11

Date Received: 06/29/II

Sample Amount LCS: 500 mLDate Extracted LCS/LCSDz 06/30/1.I
LCSD: 500 mL

Date Anal-yzed LCSz 07/05/L1 18:55 FinaL Extract VoLume LCS: 1.0 mL
LCSD: 1.0 nL

Dil-ution Factor LCS: 1. 00

Spihe LCS

LCSD: 1.00

Spike LCSD
LCS Added-LCS R€cowery LCSD Added-tCSD Recovery RPD

Diesel

o-Terphenyl

Resul-ts reported in mgll,
RPD caLcul-ated using sample concentrations per SW846.

2.52 3.00 84.01 2.62 3.00 87.31 3.9r

IPHD Surogate Recovery

LCS LCSD
98.3E 96.0t

FOR!{ III

TGET" ;F*ffiF*



AXstils?b@
INCORPORATED

TPHG WATER SURROGATE RECOVERY SUMI'IARY

ARI Job: TC31
Matrix: Water

{ TF'T )

(BBZ)

Client ID

QC Report No: TC31-URS
Project: Lauref Station

Event:33762118

TOT OUT
MB-062911
LCS-0 62 91 1
LCSD-0 62 91 1
MW-2
MW-DUP
Trj-p Blanks

Tri f l-uorotoluene
Bromobenzene

98 .42 98.22
105C 1013
r02z 91.62
10 3 ? 1,022
1018 99 . 6e"

10 5 % r02e"

0
0
0
0
0
0

Log Number Range: 11-14098 to

LCS/MB LIMITS QC LIMITS
(80-120) (80-120)
(80-120) (80-120)

11-14 100

FORM II TPHG

T-TF* : Gffi*.AA



ARI Job: TC31
Matrix: Water

/TTT\

/RR7\

Client ID

BETX WATER SURROGATE RECOVERY SUMI.{ARY

OC Rcnnrf Nn. T(-3]-URS
Prni er-t : T,:urel StatiOn

Event:33762118

TFT BBZ TOT OUT
MB-062911
LCS-062911
LCSD-062911
MW-2
MW-DUP
Trip Blanks

Trif l-uorotoLuene
Bromobenzene

93.13 94.4e"
97 .IZ 96.32
94.22 94.r2
98. 18 98.3?
96.42 96.42
1018 98.18

0
0
0
0
0
0

Log Number Range: 11-14098 to

LCS/MB LIMITS QC LI}IITS
('79-120) (80-120)
(19-L20) (80-120)

11- 14 10 0

Arstfis*(o
INCORPORA1ED

FORM II BETX

Dena'l fnr T/-?1



fix$fi:rb@
INCORPORATEDORGA}IICS AI.IALYSIS DATA SHEET

BETX by l4ethod SW8021BNlod
TPHG by l4ethod NWTPHG
Page 1 of 1

Lab Sample ID: MB-062911
LIMS ID:11-14098
Matrix: Water
Data Rel-ease Authorized,: t\t\y'
Reported: 01 /05/II

Date Anafyzedz 06/29/II 07:50
rnsErument/AnalvsE i v lur / L\n

CAS Nunber Analyte

SampJ.e ID: MB-052911
METI{OD BI.AI{K

Ar'- Dannrr- \In. r'C31-URS
Project: Laurel Station

Event:33762118
l-)af c S:mnl cd. NA

Date Received: NA

Purge Vol-ume: 5.0 mL
Dil-ution Factor: 1.00

RL Result
'7 L- 43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
I1960I-23-I m,p-XyIene
95-41-6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasoline Range Hydrocarbons 0.10 < 0.10 U ---

BETX Sunogate Recoverl'

Trif l-uorotof uene
Bromobenzene

93.1%
94 .42

Gasoline Surrogate Recovery

Trif l-uorotof uene
Bromobenzene

98 .4e"
98.2e"

BETX val-ues reported in pgll, (ppb)
Gasoline val-ues reported in mgll, (ppm)

GAS: Indicates the presence of gasoline or weathered gasoJ-ine.
GRO: Positj-ve resul-t that does not match an identifiable gasoline patt.ern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I a {d.:$E . ffiqds&d:#



Arsbffsrb@
INCORPORATEDORGAI\IICS AI.IAIYSIS DATA SHEET

BETX by ldethod SW8021Bt'Iod
TPHG by l{ethod IiIWIPHG
Page 1 of 1

Lab Sample fD: TC31A
LIMS ID:11-14098
Matrix: Water
Data Rel-ease Authorizedt \t\NJ
Reportedz 01 /05/II

Date Ana.l-yzedi 06/29/1,1, 09:34
Instrument/Analyst : PIDl/MH

CAS Nunber Analyte

Samp1e ID: I'tl{-2
SAf.{PLE

QC Report No: TC31-URS
Drni an+ . r aurel- stat j-on

Event:33762178
Date Sampled: 06/27 /7I

Date Received: 06/28/II

Purge Vol-ume: 5.0 mL
Dilution Factor: 1.00

RL Result

1I-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
L1 960L-23-I m, p-XyJ-ene
95-4'l-6 o-Xvlene

0.25 < 0.25 U

0.25 < 0.25 U

o.25 L.2
0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasoline Range llydrocarbons 0.10 O.82 cAS/cRO

BETX Surrogate Recovery

Trifluorotoluene 98.1%
Bromobenzene 98.3?

Gasoline Sumogate Recovery

Tri- f l-uorotol-uene
Bromobenzene

10 3?
1"022

BETX val_ues reported in pgl1, (ppb)
Gasol-j-ne val-ues reported in mglL (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I r {-d!:F F. . ffiq{t & s E



fiIs5fi:tb@
INCORPORATEDORGAT\TICS A}IA],YSIS DATA SHEET

BETX by t'lethod Slf8O21BNJod
TPHG by t'tethod NWTPI{G
Page l- of 1

Lab SampJ-e ID: TC31B
LIMS ID: LI-I4099
Matrix: Water
Data Rel-ease Authori-zed, t{\}
Reported: 07 /05/11

Date Anal-yzed: 06/29/II 10:03
INSETUMENE/ANA-LVST i V ID L / LVIN

CAS Nunber Analyte

Sanple ID: lff-DUP
SA}4PLE

Ar'- Dannrf hla. r.c31-uRS
Yv !\vyv!

Pro j ect : Laurel Stati-on
Event : 337 62'7'7 I

Date Sampled: 06/2'7 /II
Date Received: 06/28/1L

Purge Volume: 5.0 mL
Dilution Factor: 1.00

RL Result
'7 I-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
11 960I-23-I m, p-Xyl-ene
95-4'7 -6 o-Xvlene

0.25 < 0.25 U

0.25 < 0.25 U

o .25 L.2
0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasoline Range Hydrocarbons 0.10 O.79 GAS/GRO

BETX Sumogate Recovery

Tri-f l-uorotof uene 96.42
Bromobenzene 96.42

Gasoline Surrogate Recoverl

Trif l-uorotol-uene
Bromobenzene

101?
99 .6e"

BETX val-ues reported in pglL (ppb)
Gaso1ine values reported in mgll, (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoJ-ine pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I $ 4-"r:S JL uFffi i" €.d



*I3bfiS?b@
INCORPOFATEDORGAI{ICS AI.IAI,YSIS DATA S}TEET

BEIX by Method SW8O21ENlod
TPHG by Method NWTPIIG
Page 1 of 1

Lab Sample ID: TC31C
LIMS ID:11-14100
Matrix: Water
Data Rel-e.:: ,l:!lgrized: \t\./Keporteoi ut/u5/Lt

Date AnaJ-yzed: 06/29/II 08:35
lnsErument/AnaJ_vsE i Y lD I / Lvln

CAS Nunber Anal-yte

Sample ID: Trip Blanks
SAI'{PLE

of- Pannrf lrln . r'c31-uRS
Project: Laurel- Station

Event:33762118
Date Sampled: 06/21 /II

Date Received: 06/28/11,

Purge Vol-ume: 5.0 mL
Difution Factor: 1.00

RL Result
'7 I- 43-2 Benzene
108-88-3 Tofuene
100-41-4 Ethylbenzene
I1960I-23-I m,p-XyIene
95-41-6 o-Xvl ene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gesol i ne R:ncre Hrrdrnr-:rhnns 0. 10 < 0.10 U ---

BETX Surrogate Recovezy

Trif l-uorotoluene
Bromobenzene

101?
98.1%

Gasoline Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

105?
L022

BETX vafues reported in pgll, (ppb)
Gasol-ine vafues reported in mg/L (ppm)

GAS: fndi-cates the presence of gasoline or weathered gasoli_ne.
GRO: Positive result that does not match an identifiabl-e gasoline pattern.
Arrrn#if r#i tof al norkq in J- hp a:qnl ino rrnaa frnm .l.nlr16n6 f ^ l\l-^}.f l.-l^-^\<:uqrlLILaLIvll ult -' yqrvrrrrs !qrrvs !rvlrL rvfusrrs LL) t\dPIILIld-Lelle:.

FORM I TGS3. ; G*lAG



ORGAI{ICS AI{ALYSIS DATA SHEET
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: LCS-O62911
LIMS ID:11-14098
Matrix: Water
Data Rel-ease Authori-zed:

AlsbfiSrb@
INCORPORATED

Sample ID: LCS-062911
LAB CONTROL SAI'{PLE

C)C Rcnnrf Nn. TC31-URS
Project: Laurel- Station

Event: 337 62'778
Date Sampl-ed: NA

Reported: 07/05/11 Date Recej-ved: NA

' - 1S: 06/29/1,1, 06:51 Drrraa \/n'r ilmo. q.0 mLuqLg nllqfyzgq lvJ. wvl-2/LL vu.Jr !ql\js vvfurrrs. J

LCSD: 06/29/LI 07:20
Instrument,/Analvst LCS: PIDI/MH Dilution Factor LCS: 1.0

LCSD: PIDI/MH LCSD: 1.0

Spike LCS Spike LCSD
Analyte LCS Added-LCS Recowery LCSD Added-LCSD Recovery RPD

Gasofine Range Hydrocarbons 1.06 1.00 1069 0.99 1.00 99.0? 6.8%

Reported in mgll, (ppm)

RPD calcul-ated using sampfe concentrations per SW846.

TPHG Surrogate Recovery

LCS LCSD
Trifl-uorotoluene 105? 1,022
Bromobenzene 1018 9'7 . 62

FORM III t c#;s R , 4#w t" -ds



ORGAI{ICS AT{AI,YSIS DATA SHEET
BEIX by Method SW8021BN1od
Page 1 of 1

Lab Sampfe ID: LCS-062911
LIMS ID:11-14098
Matrix: Water
Data Release Authori-zed:
Ronnrf erl . n'7 / O\ / II

Date Anal-yzed LCS: 06/29/II 0625L
LCSD: 06/29/\\ 01 220

Instrument,/Analyst LCS: PIDl/MH
LCSD: PIDl/MH

Analyte

aANALYnCAL(M
RESOURCES\Z
INCORPORATED

Sample ID: LCS-O52911
LAB CONTROL SAI"IPLE

QC Report No: TC31-URS
Project: Laurel- Station

Event:33762118
Date Sampled: NA

Date Received: NA

Purge VoLume: 5. O mL

Dilution Factor LCS: 1.0
LCSD: 1.0

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Benzene
Toluene
Ethyl-benzene
m n-Yrrl ana

n-Yrrl ano

RPD cal-culated usinq sampl-e concentrations oer SW846.

BETX Surrogate Recovery

3.37 3.70 91.1% 3.34 3.70 90.3? 0. 9?
37.3 36.s ]-022 36.9 36.s 101% 1.1U
11.0 10.7 103% 10. 9 10.7 7022 0. 9?
40.1 40.1 100? 39.5 40.1 98.5? 1.58
18. 1 18. 1 100? 18.0 18. 1 99.42 0. 6U

Reported in pgll, (ppb)

Tri fLuorot ofuene
Bromobenzene

LCS LCSD
97 .7eo 94 .2e"
96.3% 94.r2

FORM III € 4-"nffk . wffi;t d i-



A$5nstb@
INCORPORATED

AKr JODa [e4t
Matrix: Water

(TFT)
(BBZ)

Client ID

TPHG WATER SURROGATE RECOVERY SUMT'IARY

QC Report No: TC47-URS
Prni er-t : T,aureI Station

Event:33762118

TOT OUT
MB-063011
LCS-063011
LCSD-063011
sw-2
5W- 1
SW-1 MS
SW-1 MSD
:jW_ J
Trip Blanks

Tri ffuorotoluene
Bromobenzene

94.32 95.03
103% 99.32
L02e" 97.82

96.82 94.32
9'7 .32 95.53
r02z 95.12
1033 9-t.22

98.5% 96.0?
9J . 6eo 94 .52

0
0
0
0
0
0
0
0
0

Log Number Range: 11-14185 to

LCS/MB LIMITS QC LIMITS
(80-120) (80-120)
(80-120) (80-120)

11- 14 18 8

FORM II TPHG

Page 1 for TC4'7
F 4#*S:L " WqdFA\*3*



A:s8nstb(D
INCORPORATED

ARI Job: TC4"7
Matrix: Water

/TTT\

rRRT)

Client ID

BETX WATER SURROGATE RECOVERY STJMMARY

OC Renorf Nn: TC47-URS
Proi er:t : T,auref Station

Event:33762778

TOT OUT
MB-0 630 1 1

LCS-063011
LCSD-063011
sw-2
sw-1
sw-1 Ms
SW-1 MSD
5W-5
Trip B1anks

Trif l-uoroto.l-uene
Bromobenzene

91 . 13 93 .12
1018 98.58

91 .IZ 96.5?
94 .62 93. 6?
95 . 8? 94 .62
91 .62 95. 1?
98.22 96.22
96.I2 95.72
96.2eo 94.02

0
0
0
0
0
0
0
0
0

Log Number Range: 11-14185 to

LCS/MB LIMITS QC LIMITS
(19-120) (80-120)
('79-120) (80-120)

11- 14 18 8

FORM II BETX

Peao'l far TCAI
E {-€*S:E . fffW E "S;3



Arsbfisrb@
INCORPORATED

TPHG WATER ST'RROGATE RECOVERY SUMIIARY

ARI Job: TC51
Matrix: Water

/TtrT\
/RR7\

Client ID

QC Report No: TC51-URS-ero j ect : Laurel- Station
Event:33762118

TOT OUT
MB-063011
LCS-063011
LCSD-063011
SW-4
MW-4
MW-7
MW-1
MW-6
Trip Blank

Tri f l-uorotoluene
Bromobenzene

94.32 95.0%
103? 99.32
I02Z 91.82

96 .62 92 .7 Z

98.08 94.22
91 .32 95.6%
96.r2 95.5?
90.88 90.42
96.12 95 . 6%

0
0
0
0
0
0
0
0
0

Log Number Range: 7I-L4209 Lo

LCS/MB LIMITS 9C LIMITS
( 80-120 ) ( 80-120 )(80-120) (80-120)

1I-14214

FORM II TPHG

for TC51
i {**53 . s*.I $td



Arsiffs?b@
INGORPORATED

BETX WATER SI'RROGATE RECO\IERY SUMIIARY

ARI Job: TC51
Matrix: Water

C].ient ID

QC Report No: TC51-URS
Project: Lauref Station

Event:33762118

TFT BBZ TOT OUT
MB-063011
LCS-063011
LCSD-063011
sw-4
MW-4
MW-7
MW-1
MW-6
Trip BJ-ank

Trifluorotoluene
Bromobenzene

91.1% 93.12
1018 98.59

91.L2 96.52
93.62 92.32
95.88 94.t2
95.38 96.42
94 .08 98.5?
89.22 90. 6?
94.I2 94.22

0
0
0
0
0
0
0
0
0

Log Number Range: 11-14209 to

LCS/MB LIMITS QC LIMITS
(19-L20 ) (80-120)
(19-120 ) (80-r_20 )

Lr-742t4

FORM II BETX

Drna'l far T/-6-l

I t-"5 E- E€F L rI.5



firsifisrb@
INCORPORATEDORGAI{ICS AI.IAIYSIS DATA SHEET

BETX by t{ethod SW8021Bt'tod
TPHG by t'lethod NWTPHG
Page 1 of 1

Lab Sample ID: MB-063011
LIMS ID:11-14185
Matrix: Water
Data Rel-ease Authorized:\yj
Reported: 01 /07 /I1

Date Anal-yzed: 06/30/17 06l.41
Instrument,/Analyst : PIDl/MH

CAS Nuuber Arralyte

Sample ID: MB-063011
METHOD BI,ANK

Arr Danarf \Tn . .FC4 
7 -URSvv r\vFv!

Pro j ect: LaureJ- Station
Event: 337 62'7'78

Dafe S:mnled. NA
Date Received: NA

Purge Volume: 5.0 mL
Dilution Factor: 1.00

RL Result
'7 I-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
I /Lf 6O'l -2 1-1 m n-Xrzl ona
95-41-6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surogate Recovery

Trifl-uorotol-uene 91.1U
Bromobenzene 93.72

Gasoline Surrogate Recovery

Tri f l-uorotof uene
Bromobenzene

94.32
95.0?

BETX vafues reported in pgll, (ppb)
Gaso-line vaLues reported in mq/L (ppm)

GAS: Indicates the presence of gasoline or weathered gasotine.
GRO: Positive result that does not match an identifiabl-e gasoline pattern.

Quantitation on totaf peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I { 1_-.S } . €{#:L L! H



tr$fisr!@
INCORPORATEDORGAI{ICS A}IAIYSIS DATA SHEET

BETX by Method Sw8021BN1od
TPHG by l'tethod NWTPHG
Page 1 of 1

Samp1e ID: SW-2
SAMPLE

A/. Danarf \ra . TC4 7 -URSYv !\vt-v!

Project: Laurel- Station
Event: 337 627'78

Date Sampled: 06/28/II
Date Received: 06/29/1,7

Purge Vol-ume: 5.0 mL
Dil-uti-on Factor: 1.00

RL Result

\\l
Lab SampJ-e f D: TC41 A
LIMS ID:11-14185
Matrix: Water
Data Release Authorized:
Renorferll. O1 /O7 /II

Date Analyzedz 06/30/II 08:05
Instrument/Analyst : PIDl/MH

CAS Nunber Anal-yte

1I-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethyl-benzene
71960I-23-I m,p-Xylene
95-41-6 o-Xylene

0.25 < 0.25 U
0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Sunogate Recovery

Trif Iuorotol-uene
Bromobenzene

94 .6e"
93 .62

Gasoline Sunogate Recovery

Trif luorotol-uene
Bromobenzene

96.88
94.38

BETX values reported in pqlT, (ppb)
Gasofine val-ues reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resuft that does not match an identifiable gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I



Alsbfi:rb@
INCORPORATEDORGA}iIICS ANAIYSIS DATA SHEET

BETX by I'lethod S!I8021BNlod
TPHG by l'lethod NWTPHG
Page 1 of 1

Lab Sample ID: TC47B
LIMS ID:11-14186
Matrix: Water
Data Release Authorj-zed: \\)
Reportedl. 01 /01 /LI

Date Analyzed: 06/30/LL 08:35
Instrument,/Analyst : PIDl/MH

CAS Nunber Analyte

Sauple ID: gFI-1
SA}4PLE

OC Rcnorf Nn: TC47-URS
Project: Laurel Station

Event:33762778
Date Sampled: 06/28/II

Date Received: 06/29/LI

Purge Vol-ume: 5.0 mL
Dil-ution Factor: 1.00

RL Result

7I-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
I1960I-23-I m,p-Xylene
95-41-6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS TD
Gaso.l-ine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recoverl

Tri-fl-uorotol-uene 95.8?
Bromobenzene 94.62

Gasoline Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

97.32
95.5?

BETX vafues reported in pqll, (ppb)
Gasofine values reported in mgll, (ppm)

GAS: fndj-cates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable qasol-ine parrern.

Quantitatj-on on total- peaks in the gasofine range from Tofuene to Naphthalene.

FORM I F S.+*S -L . qFW 3. .5 3



firs5fi:rb(D
INCORPORATEDORGAI{ICS AT.IALYSIS DATA SHEET

BETX by Method SW8021Bt'tod
TPHG by t'lethod IiIW:IPHG
Page 1 of 1

T,:l'r Samnl e Tl-): TCA]C
LIMS ID:11-14187
Matrix: Water
Data Rel-ease Authorized:
Reported: O7 /01 /II

Date Anafyzed: 06/30/11, I0:02
Instrument,/Anal-vst : PIDl/MH

CAS Nunber Analyte

Sample ID: SW-3
SAMPI,E

A/r Dannrr \rn . .Fc4 7 -uRSYv !\vyvr

Project: Laurel Station
Event:33762118

rr:f A s3mn | ^^. ,16/ 26 / II
Date Received: 06/29/II

Purge Vofume: 5.0 mL
Dil-ution Factor: 1.00

RL Result

1L-43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
11960L-23-L m,p-Xylene
95-4'7 -6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 u

GAS ID
Gasoline Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recovery

Trif luorotoluene 96.Le"
Bromobenzene 95.1e"

Gasoline Surrogate Recovery

Tri-f l-uorotof uene
Bromobenzene

98.58
96. 08

BETX val-ues reported in pgll, (ppb)
Gasoline val-ues reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoJ-ine.
GRO: Positive resul-t that does not match an identifiabl-e sasoline pattern.

Quantitation on totaf peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I t 4-dts'R .qg{#R"sd



Ar$ffsr!(o
INCORPORATEDORGAI{ICS AI{ALYSIS DATA SHEET

BETX by ttethod SW8O2lBNlod
TPHG by l4ethod NWTPHG
Paqe 1 of 1

Lab SampJ-e ID: TCA1D
LIMS ID:11-14188
Matrix: Water
Data Rel-ease Authorized:\ld
Reported: O'7 /0'7 /LI

Date Anal-yzed: 06/30/11, 07:36
Instrument,/AnaJ-yst : PIDl/MH

CAS Nunber Analyte

Sample ID: Trip Blanks
SAMPLE

OC Rcnnri Nn. TC4?-URS
Project: Laurel- Station

Event: 33762178
Date Sampled: 06/28/LL

Date Received: 06/29/7I

Purge Volume: 5.0 mL
Dil-ution Factor: 1.00

RL Result

1L-43-2 Benzene
108-88-3 Tofuene
100-4 1-4 Ethylbenzene
L1960L-23-L m,p-Xylene
95-4'7-6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U
0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recoveryr

Trifl-uorotof uene 96.22
Bromobenzene 94.08

Gasoline Surrogate Recovery

Trif luorotol-uene
Bromobenzene

91.62
94.52

BETX val-ues reported in pglT, (ppb)
Gasoline val-ues reported in mgll, (ppm)

GAS: Indicates the presence of gasoli-ne or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e qasofine pattern.
Arrrn#i{-r+i faJ-:l naakq in l-ho c:qnlino r:nno frnm Tnlrrono J-^ hTrnl-r+hrlnnavuorrLrLqLrvrr 9rl LvLof IJsq^o frr Lrrv \jurvfrlru !qrrvs !!vlrL rvfusrls Lu t\dPllLlldfellc.

FORM T I u#3" . {#ffie\:S#



*x$fi:tb@
INCORPORATEDORGANICS N.TAI.YSIS DATA SHEET

BETX by Method SrlI8O21BNlod
TPHG by Method l{wltPHG
Page 1 of 1

T,:h Samnle TD: TC514
LIMS IDz 1-L-1-4209
Matrix: Water
Data Rel-ease Authorized:
Renori prl . O'l / 01 / II

Date Analyzedi 06/30/II 12251
Instrument/Analyst : PIDl/MH

CAS Nunber Analyte

Samp1e ID: SW-4
SAItfPLE

QC Report No: TC51-URS
Project: Laurel- Station

Event:33762118
Date Sampled: 06/21 /II

Date Received: 06 / 29 / 1,7

Purge Vol-ume: 5. 0 mL
Dil-ution Factor: 1.00

RL Result
'7L-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
L1960I-23-I m,p-Xylene
95-41-6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U

o.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 u

GAS ID
Gasoline Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recoverl'

Trif l-uorotol-uene
Bromobenzene

93 .6%
92.3e"

GasoJ.ine Sunogate Recovery

Tri- fluorot oluene
Bromobenzene

96.6e"
92.12

BETX values reported in pgll, (ppb)
Gasoline values reported in mg/L (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e qasol-ine patrern.

Quantltation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I f {*\SA . t6*I"nfe



#s:ffSrb@
INCORPORATEDORGA}TICS A}TAI,YSIS DATA SHEET

BETX by l4ethod SY{8021BNtod
TPHG by l4ethod NWTPHG
Page 1 of 1

Lab Sample ID: TC518
LIMS IDl. II-I4270
Matrix: Water
Data Rel-ease Authorized, N
Reported z 01 /01 /II

Date Analyzed: 06/30/lI 1-3:27
lnstrument/Analvst : PIDl/MH

CAS Nunber Arralyte

SampJ-e ID: l4I-4
SAI'IPLE

QC Report No: TC51-URS
Project: Laurel- Station

Event:33762118
Date Sampled: 06/28/LL

Date Received: 06/29/II

Purge Vo1ume: 5.0 mL
Di-l-ution Factor: 1.00

RL Result

1I-43-2 Benzene
108-88-3 Toluene
100-41-4 EthyJ-benzene
I1960I-23-I m,p-Xylene
95-4'l -6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U

o.25 0.72
0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasoline Range llydrocarbons 0.10 0.49 GRO

BETX Surrogate Recovery

Trifl-uorotol-uene 95.8?
Bromobenzene 94.I2

Gasoline Surrogate Recovery

Tri fluorotoluene
Bromobenzene

98.0?
94.22

BETX val-ues reported in pgll, (ppb)
Gasol-ine vafues reported in mgll, (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Posi-tive resul-t that does not match an i-dentifiable qasol-ine paEEern.

Quantitation on total- peaks in the gasoline range from Toluene to Naphthal.ene.

FORM T



arsbfisrb@
INCORPORATEDORGAI\IICS AI.IALYSIS DATA SHEET

BETX by I'lethod Slt8021BF1od
TPHG by l'lethod NV|TPHG
Page 1 of l-

Lab Sample ID: TC51C
LIMS ID: II-I42II
Matrlx: V,later
Data Rel-ease Authorized:
Rennrf crl . O'1 /n1 /II

Date Anafyzed: 06/30/LL 13:56
J.nst.rumenE /AnaavsE , Y tD I / Lvtn

CAS Nunber Analyte

Sample ID: t'1ll-7
SAI'{PLE

OC Rennrf Nn. TC51-URS
Project: Laurel Station

Event: 337 62'7'78
Date Sampled: 06/28/II

Date Received: 06/29/II

Purge Vol-ume: 5.0 mL
Dilution Factor: 1.00

RL Result
'7 L- 43-2 Benzene
108-88-3 Tofuene
100-41-4 Ethylbenzene
71 960I-23-I m, p-Xylene
95-4'7 -6 o-Xvlene

0.25 < 0.25 U

0.25 < 0.25 U

o.25 0.88
0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasoline Range Hydrocarbons 0.10 0.58 GRO

BETX Sunogate Recovery

Trifl-uorotol-uene 95.3U
Bromobenzene 96.42

Gasoline Sunogate Recovery

Trif l-uorotoluene
Bromobenzene

91.32
95 .6e"

BETX val-ues reported in pgll, (ppb)
Gasol-ine val-ues reported in mgll, (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Posi.tive result that does not match an identifiab]e qasoline paEEern.

Quanti-tation on total peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I { G:*3. ; *ffi5.GS



firs5fisrb@
INCORPORATEDORGAI{ICS AI{ATYSIS DATA SI{EET

BEIX by Method SlI8O21Et'Iod
TPHG by l4ethod NWTPIIG
Paqe 1 of 1

T,al-r S:mnl c TD. TC51D
LIMS ID: LL-L42L2
Matrix: Water
Data Rel-ease Authorized:
Reported: 01/0'7 /IL

Date Anal-yzed: 06/30/L7 L4:25
Instrument/Analyst : PIDl/MH

Sample ID: t'1$l-1
SAMPLE

QC Report No: TC51-URS
Project: Laurel Station

Event : 337 62'77 8

Date Sampled: 06/28/II
Date Received: 06/29/II

Purge Volume: 5.0 mL
Dll-uti-on Factor: 1.00

CAS Nunber Analyte RL Result
'7L-43-2 Benzene 0.25 < 0.25 U
108-88-3 Tol-uene 0.25 < 0.25 U
100-41-4 Ethylbenzene O.25 L.7
I'7 960L-23-I m, p-Xylene 0 . 50 < 0 . 50 U
95-4'7-6 o-Xylene 0.25 < 0.25 U

GAS ID
Gasoline Range Hydrocarbons 0.10 1.0 cRO

BETX Surrogate Recovery

Trifluorotoluene 94.02
Bromobenzene 98.5?

Gasoline Surogate Recovery

Tri f l"uorotol-uene
Bromobenzene

96.12
95.5?

BETX values reported in pgll, (ppb)
Gasol-ine vafues reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoJ_ine.
GRO: Positi-ve result that does not match an identifiable qasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I g Ld'rS I- . ffiuy:ll if 5



Arsbfisrb@
INCORPORATEDORGAI{ICS AI\IALYSIS DATA SHEET

BETX by Method SW8021ENtod
TPHG by Method IiIW:IPHG
Page 1 of 1

Lab Sample ID: TC51E
LIMS ID: IT-I42I3
Matrix: Water
Data Release Authortzed: \i\NJ
Reported: 0'7/01/LL

Date Anal-yzed: 06/30/II I4254
Instrument/Analyst : PIDl/MH

CAS Nunber Analyte

Sample ID: t'tll-5
SAMPLE

A/- Pannr{- \rn . Tc51-uRS
Project: Laurel Station

Event:33762118
Date Sampled: 06/28/II

Date Received: 06/29/II

Purge Vol-ume: 5.0 mL
Di-lution Factor: 1.00

RL Result

1I-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
17q6n1 -)?-1 m n-Yrrl ona
95-4'7 -6 o-XyIene

0.25 < 0.25 U
0.25 < 0.25 U
0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasol ine R:nrre Hwcirocerl-rons 0.10 < 0. 10 U

BETX Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

89 .2eo
90.68

Gasoline Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

90.8%
90.4%

BETX val-ues reported in pgll, (ppb)
Gasol-ine val-ues reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positj-ve resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

EORM I til#e ; ffiffi3.'+*



*rssfisrb@
INCORPORATEDORGAI\TICS AI'IALYSIS DATA SHEET

BETX by Method SW8021BMod
IPHG by Method l{lfIPHG
Page 1 of 1

T,:l'r Semnl e TD: TC51F
LIMS ID z 7I-74274
Matri-x: Water
Data Refease Authorized:\f\|J
Reported: 01 /07 /II

Date AnaIyzedz 06/30/I7 t2:28
Instrument/AnaIyst : PIDl/MH

CAS Nurober Analyte

Sanple ID: Trip Blank
SAI.{PLE

QC Report No: TC51-URS
Project: Laurel Station

Event:33762118
f rir6 \.m^r6^r tto/26/II

Date Received: 06/29/II

Purge Volume: 5.0 mL
Difution Factor: 1.00

RL Result

7I-43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
71960I-23-I m,p-Xylene
95-41-6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gaso1ine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recovery

Tri-fluorotoluene 94.1,2
Bromobenzene 94.2e"

Gasoline Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

96.'72
95 .62

BETX va1ues reported in pgll, (ppb)
GasoIj-ne val-ues reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasofine pattern.

Quantitation on total peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I ; ilffiR : ffiffit "$g



Arsbilsrb@
ORGAI{ICS AI{AIYSIS DATA SHEET TNCORpORATED
TPHG by t'Iethod I{WIPHG SanpJ-e ID: SV[-1
Page 1 of 1 tfATRfX SPIKE

Lab Sample ID: TC47B QC Report No: TC47-URS
LIMS ID: 11-14186 Project: Laurel Station
Matri-x: Water Event : 337 62'718
Data Release Authorized: \Ml Date Sampled: 06/28/17
Reported: 01 /O'l /Il Date Received: 06/29/1,1,

Date Anal-yzed MS: 06/30/11 09:04 Purge Vo1ume: 5.0 mL
MSD: 06/30/1,1,09:33

Instrument/Analyst MS: PIDI/MH Dilution Factor MS: 1.0
MSD: PIDI/MH MSD: 1.0

Spike MS Spike MSD
Analyte Sample MS Added-Mfl Recovery MflD Added-MSD Recovery RPD

Gasolj-ne Range Hydrocarbons < 0. 10 U 0. 95 1.00 95.08 0. 99 l-.00 99. 0? 4.72

Reported in mg/L (ppm)

RPD cal-cufated using sample concentrations per SW846.

TPHG Sumogate Recovery

Trif l-uorotol-uene
Bromobenzene

MS MSD
I02e" 10 3 g

95.72 91 .22

FORM III I i*.5 .[. *Ur J. Lfi LS



Arsbfisib@
INGORPORATEDORGANTCS AI.IAI,YSIS DATA SHEET

BETX by Method SW8021BN1od
Page 1 of 1

Lab Sample ID: TC478
LIMS ID:11-14186
Matrix: Water
Data Rel-ease Authorized: \ttiv
Reported: 0'7 /0'7 /II

Date Analyzed MS:. 06/30/L1 09:04
MSD: 06/30/II 09:33

Instrument/Analyst MS: PIDl/MH
MSD: PIDl/MH

Analyte

Sample fD: SW-1
T'IATRIX SPTKE

f)1- Pannrf Nla.
Prni on1- '

Event:
Date Sampled:

Date Recei-ved:

TC4 7 -URS
Laurel- Station
331 6211 8

06/28 /rr
06/29/rr

Vol-ume: 5.0 mLPr r rca

Dil-ution Factor MS: 1.0
MSD: 1.0

Spike !!tt
Sample MS Added-Mfl Recovery

Spike
MSD Added-MSD

MSD

Recovery RPD

Benzene
Toluene
F'.f hrrl l_ronzano

m n-Yrrl ona

o-Xyl-ene

RPD calcul-ated

< 0.25 u
< 0.25 u
< 0.25 u
< 0.50 U
< 0.25 U

3.36 3.70
36.1 36.5
11. 3 r0.7
40 .9 40 .7
18.5 18.1

89.5? 1.58
101? 0. 83
ro2z 3. 6?

98. sU 3.58
99.42 2.7e"

90. 8s
101?
10 6?
7022
7022

3.31
37.0
10. 9
39.s
18.0

3.70
36. s
10.7
40.1
18.1

Panarl-ad i n tta /1. /nnF \uvs f1r FYl ! \yyvl

rrs i no samnl c cnncent raf i ons ner SW84 6.

BETX Surrogate Recoverl

Tri f l-uorotol-uene
Bromobenzene

MS
91.62
95.1%

MSD
98 .2e"
96 .22

FORM III i ir"s i. " ffiffi L e"! -:3



ORGA}iIICS AI{AIYSIS DATA SI{EET
TPHG by l'lethod NI{TPHG
Page 1 of 1

Lab Sample ID: LCS-063011
LIMS ID:11-14185
Matrix: Water
Data Rel-ease Authorizedt \AfJ

firs5fisrb@
INCORPORATED

Sample ID: LCS-O63011
I,AI} CONTROL SAMPLE

OC Renorl- No: Tf-47-URS
Project: LaureI Station

Event : 337 62'7'7 I
Date Sampled: NA

Reportedz 01/01/7L Date Received: NA

Date An:1rrzecl T,C$; 06/30/I1 05:49 Ptrrno \/nlrrmo' c,0 mL! s!Yv

LCSD: 06/30/1,1 O6:18
Instrument/Analyst LCS: PIDI/MH Dilution Factor LCS: 1.0

LCSD: PIDI/MH LCSD: 1.0

Spike LCS Spike LCSD
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Gasoline Range Hydrocarbons 1.06 1.00 1068 0.99 1.00 99.08 6.8%

Reported in mg,/L (ppm)

RPD cal-cul-ated using sampfe concentrations per SW846.

TPHG Sunogate Recovery

Tri f l-uorotof uene
Bromobenzene

LCS LCSD
10 3 % 1.022

99.3? 9'7.82

FORM III Til*i : G€3"4ffi



ORGAI{ICS AI{AIYSIS DATA SHEET
BETX by Method SW8021B['tod
Page 1 of 1

LaD 5ampre 1u: LUS-ub5u1L
LIMS 1D:11-14185
Matri-x: Water
Data Rel-ease Authorized:
Reported: 07 /01 /7I

Date Anal-yzed LCS: 06/30/11 05:49
LCSD: 06/30/II 06:18

Instrument/Analyst LCS: PIDl/MH
LCSD: PIDl/MH

Analyte

^ANALYTICAL(M
RESOURCES\Z
INCORPORATED

Sample ID: LCS-063011
I,AB CONTROL SAI.{PLE

QC Report No: TC47-URS
Project: Laurel Station

Event : 337 62'77I
Date S:mnlcd. NA

Date Received: NA

Purge Volume: 5.0 mL

Dilution Factor LCS: 1.0
LCSD: 1.0

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Benzene
Toluene
Ethylbenzene
m, p-Xylene
o-Xylene

RPD calcufated usins sample concentrations per SW846.

BETX Surrogate Recovery

3.66 3.70 98.9S 3.33 3.70 90.03 9.42
39.0 36.5 107? 37.1_ 36.5 r02z s.0?
7I .4 IO.'7 107? 10.9 10.7 L02Z 4.5t
41.5 40.1 1038 39.8 40.1, 99.3? 4-22
18.7 18.1 1038 18. 1 18.1 100? 3.3%

Reported in pg/L (ppb)

Tri- fluorotoluene
Bromobenzene

LCS LCSD
101s 97.r2

98.52 96.52

FORM III



AXssfiSr!@
INCORPORATED

RSK 175 WATER SURROGATE RECOVERY SI'MMARY

Matri-x: Water QC Report No: TC31-URS
Project: LaureI Station

337 62'7'7 8

ARI ID C]-ient ID PRP TOT OUT

TC31A MVt-2
TC31B MW-DUP

92.92 0
91.3% 0

MB-062911 Method Bl-ank 93.3? 0
LCS-O 6291,L Lab Control- 95.'72 0
LCSD-062911 Lab Control Dup 93.9C 0

LCS/MB LIMITS 9C LIMITS

(PRP) : Propane (19-L32) (12-L22)

Log Number Range: 11-14098 to IL-I4099

Pana 1 fnr Tf-?1
FORM-II RSK 175

f {*qF 3 mffil& .=' tC



Alsifisrb(D
INCORPORATED

RSK 175 WATER SURROGATE RECOVERY SUMIIARY

Matrix: Water QC Report No: TC47-URS
Project: Lauref Station

331 62-118

ARI ID C1ient ID PRP TOT OUT

TC47A SW-2 97 .3e" 0
MB-062911 Method Blank 93.3% 0
LCS-O62911 Lab Controf 95.12 0
LCSD-062911 Lab Control- Dup 93.9? 0

LCS/MB LTMTTS QC LI:.{rrS

(PRP) = Propane (79-L32) (72-122)

Loq Number Ranqe: 11-14185 to 11-14185

Page 1 for TC4'7
FORM-II RSK 175

I i*"s.!" " {Fw.g" f m



firsbfisrb@
INCORPORATEDORGATiIICS ATiIATYSIS DATA STIEET

METI{A}IE ETTIANE ETHENE
Modified RSK 175
Page 1 of 1
Matrix: Water

QC Report No: TC31-URS
Pro j ect : Laure-I Station

331 621 1 8
Date Received: 06/28/LL

Analysis
Date DL Analyte RL Result

Data Rel-ease Authorized, \SJ
Rcnnrfed. n6 /?O/7L

ARI ID Sample fD

TC31A Mw-2 06/29/11. 1.0 Methane O.7 2L9
11-14098

TC31B MW-DUP 06/29/LL 1.0 Methane O.7 269
rr-r4099

062911MB Method Blank 06/29/11 1.0 Methane 0."7 < 0.7 U

Reported in ugll, (ppb)

FORM I
t €'*.5R " €{ff'3_ f E?



Arssfisrb@
INCORPORATEDORGAI{ICS ANAIYSIS DATA SHEET

METIIAI.IE ETHANE ETTIENE
Modified RSK 175
Page 1 of 1

Matrix: Water

Data Release Authorized:
Reported: 06/30/71

ARI ID SampJ-e ID

Ar'r Dannrf l\Tn . TC4 7 -URSYv r\vyv!

Project: Lauref Station
331 6211 I

Date Received: 06/29/L1,

Analysis
Date DL Anal.yte RL Result

TCA]A SW-2
11- 14 18 5

062911MB Method Blank

Dannrl-ar'l i n rrn,/T- if nnl.r\\ -y-Yv /

06/29/1,1 1.0 Methane 0.7 < 0.7 U

06/29/17 1.0 Methane 0.1 < 0.7 U

FORM I
E {*{$3" . rtrt#& f i3



*rsifis*@
INCORPORATEDORGA}UCS AI{AIYSIS DATA SHEET

METHA}IE ETTIAIiIE ETHENE
Modified RSK 175
Page 1 of 1
Matrix: Water

A/- Dannr+ hln. T.31-URS
Prn-i an]. . T.^Urel StatiOn

331 6211 I
Date Received: 06/28/I7

Data Rel-ease Authorized:
Reported z 06/ 30 /I1

Analysis
ARI ID Date Analyte Spike ReEult Recovery RPD

06291,1,LC5 06/29/11 Methane 654 636 97 .22 4.12
062911LCSD 607 92.82

Reported in ugll, (ppb)

FORM III-Lab Control
g q.*if e . ffi$# i" f' f



A:s5ilSrb@
INCORPORATED

RSK 175 WATER SURROGATE RECOVERY SI'T.A'ARY

Matrix: Water QC Report No: TC51-URS
Project: Laurel- Station

331 621 1 8

ART ID C].ient ID PRP TOT OUT

TC51C MW-7
TC51D MW-1
TC51E MW-6
MB-070611 Method Bl-ank 99.62 0
LCS-070611 Lab Control 97.38 0
LCSD-070611 Lab Contro] Dup 98.8t 0

LCS/MB I.IMITS QC LIMITS

(PRP) : Propane (79-]-32) (72-1,22)

Log Number Range z LL-14211 to 11-14213

98. 68 0
106t 0
104t 0

Page 1 for TC51
FORM-II RSK 175

[ {*-.s & ; ffim 3" cs@



firs5fisrb@
INGORPORATEDORGA}IICS A}IAIYSIS DATA SHEET

METHA}TE ETHAI.TE ETHENE
Modified RSK 175
Page 1 of 1

Matrix: Water

,.t2
Data Rel-ease Authorized z ,frReported: 01 /06/II

ARI ID Sample ID

QC Report No: TC51-URS
Project: Laurel Station

33162't't8
Date Received: 06/29/1,1

Analysie
Date DL Analyte RL Result

TC51C MW-7 01 /06/11 1.0 Methane O.7 155
IL-I1Z).T

TC51D MW-1 07 /06/11 1.0 Methane O.7 7L6
rr-142).2

TC51E MW-6 07/06/11. 1.0 Methane 0.7 < 0.7 U
]-1--I4213

070611M8 Method Bl-ank 01 /06/1,1 1.0 Methane 0. ? < 0.7 U

Reported in ugll, (ppb)

FORM I

a {Jls:$. ; {flpffia f 5



iis5fis*@
INCORPORATEDORGAIIICS AT.IALYSIS DATA SHEEI

METIIAI.IE ETHANE ETHENE
Modified RSK 175
Page 1 of 1
Matrix: Water

QC Report No: TC51-URS
Project: LaureI Station

331 62't't 8

Date Recei-ved: 06/29/ll
Data Rel-ease Authorizedz
Reported: 01 /06/11,

Analysis
ARI ID Date Arralyte Spike Result Recoverl RpD

070611LcS 07 /06/1,I Methane 654 664 101.5? 0.3?
070611LCSD 662 IO1,.2Z

Reported in ugll, (ppb)

FORII! III-Lab Control

I q,r+s3. .wFeff'3.



fils:H:rb@
INCORPORATED

SIM SW827O SURROGATE RECOVERY SUM}4ARY

Matrix: Water QC Report No: TC31-URS
Proj ect : Laurel- Station

331 621 1 I

MNP DBA TOT OUTClient ID

MB-062911
LCS_O 629II
LCSD-062911
MW-2
MW-2 DL
MW-DUP
MW-DUP DL

(MNP) : d10-2-Methylnaphthafene
(DBA) : dl4-Dibenzo (a, h) anthracene

Prep Method: SW3510C
Log Number Range: 11-14098 to LL-14099

LCS/MB LIMITS

(3s-102)
(37 -L22)

0

0

0
0
0
0
0

QC LIMITS

(33-104)
(22-133)

'l 9.-7e" 69.3e"
78.3% '7 I.3e"
J 6.1e. 18 .1e.
89.0? 3'7,1e.
91 .22 44.52
82.02 63.0%
87.3% 44.0%

for TC31
FORM-II SIM SW827O

Tilffi 5" ; ffiffiffi,ffiffi



Alstfi:rb@
INCORPORATEDORGANICS ANATYSIS DATA SHEET

PNAs by Low Level SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: MB-052911-
LIMS ID:11*14098
Matrix: Water /)
Data Release Authorized, t/ I )Reported: 01 /12/IL

Date Extracted: 06/29/II
DafF An,alrrzedI 01 /0I/II 13:48
Instrument/Analyst : NT11/JGR

CAS Nunber Analyte

At'- Pannrf \Invv r\vyv! u rrv

Proj ect
Event

F):f o Qrmnl arl

Date Received

Sample
Final- Extract

Dil-ut ion

Sample ID: MB-062911
METHOD BI,ANK

TC3 1 -URS
Laurel Stati-on
331 6211 8

NA
NA

Amount: 500 mL
Vol-ume: 0.5 mL
Factor: 1. 00

RL Result

9r-20-3
9I-5t -6
90-12-0
208-96-8
83-32-9
8 6-1 3-t
85-01-8
L20-12-1
20 6- 4 4-0
129-00-0
56-55-3
218 - 01- 9

50-32-8
1,93-39-5
53-70-3
r9L-24-2
132-64-9
TOTBFA

< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.020

Irlrnhf ha l ana

2-Methrr'l nanhf h: I ene
I -Methrzl nenhf ha lene
Anan:nlrl-lrrz l ona

Aconanh'|-honc

F-Iuorene
Phenanthrene
Anthracene
Ffuoranthene
Drrrono

Benzo (a ) anthracene
Chrrr<ana
Ran za 1a \ nrrrana
TnAann/l ? ?-nr] \--/ pyrene
Di henz la.h l:nthrgggl-19

\ g / r^ / gr.9rr!

Rcnzof o.h. i )nerrrfgpg\Y' LII LI YVLf

Dibenzofuran
Total Benzof l-uoranthenes

Reported j-n pglL (ppb)

SIM Semivolatile Surrogate Recovery

d1O-2-Methylnaphthal-ene 19.12
d14-Dibenzo (a, h) anthracene 69.3U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
020

FORM I E {#*FK " Wffiffi*3-5



txs:fisrb@
INCORPORATEDORGAI\TICS AIIAIYSIS DATA SHEET

PNAs by Low Level SW8270D-SIM GCIMS
Paqe 1 of I

Lab Sample ID: TC31A
LIMS ID:11-14098
Matrix: Water
Data Re-Lease Authorized'\ ln
Reported: O1 /I2/II v | )

Date Extracted: 06/29/1,I
D,attr Analrrzedt Oi/0I/II 15:34
Tnstrumenf /Anal vst: NT11/JGR

CAS Nunber Analyte

Sanple ID: l'1ll-2
SA},IPLE

QC Report No: TC31-URS
Project: Laurel- Station

Event: 337 62118
Date Sampled: 06/21 /I7

Date Received: 06/28/II

Sample Amount: 500 mL
Final- Extract Volume: 0.5 mL

Dilution Factor: 1.00

ResultRL

91 -20-3
9L-57 -5
90-12-0
248-96-8
83-32-9
86-73-7
85-01-8
r20-r2-'7
206-44-O
12 9-00-0
s6-s5-3
218-01- 9
50-32-8
193-39-s
53-70-3
L9L-24-2
r32-64-9
TOTBFA

0.010
0.010
0.010
0.010
0.010
0.010
0. 010
0.010
0. 010
0. 010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.020

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
\rrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (g, h, i) peryIene
Dibenzofuran
Total Benzofluoranthenes

o.72
1.8
2.5

0.010
0.98
1.1

0.63
0.010
0.13
0.19

0.051
0.39

0.048
0.010
0.010
0.046

0. 55
o.t2

E

E

U

Ranarf ar] i n rrn /T /hhla\!\slrv! LEU f rr |trv/ ! \yy!i

SIM Senivolatile Surrogate Recovery

d10-2-Methylnaphtha-l-ene 8 9. 0?
d14-Dibenzo (a, h) anthracene 37.7%

U

U

FORM I I {.s"5 5 t#t#@"5d



Alstfi:r!@
INGORPORATEDORGANICS AT{ALYSIS DATA SHEET

PNAs by Low Level SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: TC31A
LIMS ID:11-14098
Matrix: Water
Data Release Authorizedrtlil
Reported 01 /I2/II v | )

Date Extracted: 06/29/77
Date Analyzed: 01/05l11 09:55
Instrument/Analyst : NT11 /JGR

CAS Nunber Analyte

Sample ID: MW-2
DILUTION

QC Report No: TC31-URS
Project: Laurel- Station

Event : 337 62'7'7 8

Date Sampled: 06/21 /II
Date Recei-ved: 06/28/II

Sample Amount: 500 mL
Final Extract Volume: 0.5 mL

Dil-ution Factor: 5. 0O

RL Result

91-20-3
91-57 - 6
90-12-0
208-96-8
83-32-9
86-73-1
85-01-8
r20-12-1
206-44-0
12 9-00-0
56-55-3
21 8-01-9
s0-32-8
193-39-s
s3-70-3
L91-24-2
L32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
n^^--^LrL.,l ^^^nuEllault Lll v rellE
acenapt tt ene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Plzrene
Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Tnr]ann/1 ? ?-nd\\ L, L, J -*/ pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i) peryIene
Dibenzofuran
Total Benzofluoranthenes

0. 050
0. 050
0. 050
0.050
0. 050
0. 050
0. 050
0.050
0. 050
0. 0s0
0. 050
0. 050
0. 050
0.050
0.050
0.050
0.050
0.10

0. 87
2.8
4.8

0.050
1.4
L.4

0.86
0.0s0
0.16
o.22

0. 063
o .46

0.056
0.0s0
0.050
0.060
0.63
0.16

Reported in pgll (ppb)

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthalene 91.22
dl4-Dibenzo (a, h) anthracene 4 4 . 5%

U

U

FORM I g {*"*U ' &ESB#S.S.:S



Aistfi:*@
INCORPORATEDORGAI{ICS ANAIYSIS DATA SHEET

PNAs by Low Level SW8270D-SIM GC/MS
Page 1 of 1

Lab Sample ID: TC318
LIMS ID:11-14099
Matri-x: Water
Data Rel-ease Authorizedr \ ln
Renn-rer] . A'l /1? /II v | )

Date Extracted: 06/29/17
Date Analyzed: 01 /0I/I7 16: OO

Inscrument/AnaIyst : NT11/JGR

CAS Nunber Analyte

Sanple ID: I"I}I-DUP
SAI\4PLE

QC Report No: TC3l-URS
Project: Laurel Station

Event: 337 62118
Date Sampled: 06/21 /II

Date Received: 06/28/II

Sample Amount: 500 mL
FinaI Extracc Vol-ume: 0. 5 mL

Dil-ution Factor: 1. O0

RL Result

9L-20-3
91-57- 5
90-L2-O
208-96-8
83-32 - 9
86-73-7
8s-01 -8
L20-12-1
206-44-O
12 9-00-0
s6-55-3
2L8-OL-9
50-32-8
193-39-5
53-70-3
L9L-24-2
L32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthyl-ene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
\rrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo(g,h,i)perylene
Dibenzofuran
Totaf Benzofluoranthenes

0. 010
0. 010
0. 010
0.010
0.010
0.010
0.010
0.010
0. 010
0. 010
0.010
0. 010
0.010
0.010
0.010
0. 010
0. 010
0.020

0. 54
1.6
2.4

< 0.010
0.60
0.81
0.41

< 0.010
0.039
0.056
0. 014
0.10

0.013
< 0.010
< 0.010

0.015
0.38

0.029

E

E

U

U

U

Reported in pgli, (ppb)

SIM Senivolatile Surrogate Recovery

d10-2-Methylnaphthal-ene 82.02
d14-Dibenzo (a, h) anthracene 63.0?

FORM I



fir3bfi8rb@
INCORPORATEDORGAI.IICS AI.TAIYSIS DATA SHEET

PNAs by Low Level SW8270D-SfM
Page 1 of 1

GClMS

/)l- Ponnrl- Irln

Prol ect
Event

I-Jrfa Q:mnl ar'l

Date Received

Sample
Final Extract

Dilution

Sanple ID: MW-DUP
DILUTION

TC31-URS
Laurel Statron
331 62t 1 8

06/21 /rr
06/28/rr

Amount: 500 mL
Vol-ume: 0.5 mL
Factor: 5.00

RL Result

Lab Sampl-e ID: TC318
LIMS ID:11-14099
Matrix: Water
Daca Rel-ease Authorized,V BReported: 0'7 /12/II

Date Extractedz 06/29/lI
Date Anal vzecl: O1 /05/7I I0:.22
I nqr rlrmFnr / Ana | \/st: l\1 Ijl J(]K

CAS Nunber Analyte

91-20-3
9L-57 -6
90-L2-0
208-96-8
83-32- 9
86-73-7
85-01-8
r20-L2-1
206-44-O
12 9-00-0
5 6-55-3
218-01-9
s0-32-8
1 93-39-s
53-70-3
r9r-24-2
L32-64-9
TOTBFA

0.050
0.050
0.050
0.0s0
0. 050
0. 050
0. 050
0.050
0. 050
0. 050
0.050
0.0s0
0.0s0
0.050
0.050
0.0s0
0. 0s0

0. 10

0.74
2.4
4.7

0.050
0.89
1.5

0 .47
0.050
0. 068
0.089
0.050
0.L2

0.050
0.0s0
0.050
0.0s0
0. s9

< 0.10

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
rjrrene
Benzo (a) anthracene
Chrysene
Ron z n r/ a \ nrrran a

\ s / rl ! vrrv

Indeno (I,2, 3-cd) pyrene
Dibenz (a, h) anchracene
Rcnzof c.h. i \nerrzfgng\YlLLrLty'Lf

Dibenzofuran
Total Benzofluoranthenes

Reported in pglL (ppb)

SIM Semivolatile Surrogate Recovery

d1O-2-Methylnaphthalene 87.3%
d14-Dibenzo (a, h) anthracene 44 .0%

U

U

U

U

FORM I * Hr L} ,S, ' W.F *;S SJ a*F e-*



ORGA}IICS ANAIYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GC/MS
Page 1 of 1

Lab Sample ID: LCS-O629II
LIMS ID:11-14098
Matrix: Water

rlsbfi:r!@
INCORPORATED

SA}4PLE

01 /0I/ 11 14:15
0'7 /0I/ 11 14:41
LCS: NT11/JGR

LCSD: NT11/JGR

A1- Pannrt- lrTn.
Dr^i a^l. .

Event:
F\rt- a Qrmnl ar] .

Date Received:

SampIe

Final Extract

Di-l-ution

Sample ID: LCS-O62911
I.AB CONTROL

TC3 1 -URS
Laurel- Station
331 621 1 8

NA
NA

funount LCS
LCSD

Vol-ume LCS
LCSD

Factor LCS
LCSD

500 mL
500 mL
0.50 mL
0.50 mL
1.00
1.00

Spike
LCSD Added-LCSDLCS

Spike LCS
Added-LCS Recovery

LCSD
Recovery RPD

Data Rel-ease Authorized: t l'i?
Reported: O1/I2/II V/ )

Date Extracted LCS/LCSD:. 06/29/I\
n^F^ r^^r.,-^r r^s,ud Lg dlldry 4gu !u

LCSD:
Tnst- rlrment /Anal vst

Analyte

Nl:nhthrlono
2-Merhvl n:nhtha I ene
1 -Mefhwl n:nhfha l ene
A.ananhth\rl ana
Anon:nhfhano

Fluorene
Phenanthrene
Anthracene
Fluoranthene

P.anza / r \ :nf hr:nona

t'-hrr;<ono

tran z^ /: \ n\rron6

Tnrlcnn | 1 . 2 - 3-ed,) nvJgng
Di hcnz la - h ) anthraCene
Renz^lo.h-i)nerwlene\Yt"tLlFv!J4v

Dibenzofuran
Total Benzofluoranthenes

0.300 13 .12
0. 300 75. 0?
0. 300 1 6.12
0.300 86.03
0. 300 11 .12
0.300 85.7C
0. 300 91 .02
0.300 91.0?
0. 300 91 .32
0.300 98.7r
0. 300 96. 0%

0. 300 85. 3%

0.300 82.12
0.300 13.12
0.300 66.0?
0.300 69.0%
0.300 18.12
0.600 BB. B%

227
225
230
258
233
25'7
29r
21 3
292
296
288
256
248
22r
198
20't
236
533

225
221
232
266
247
262
302
21 9

300
301
30s
21 0
261
251
228
235
239
570

0.300
0.300
0.300
0.300
0.300
0.300
0.300
0. 300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.600

75.0%
15.'72
1'1 .32
BB.7Z
80.3%
B7.3?

101?
93.0?

100?
100%
r02z

90.0?
89.0U
83 .12
16.02
1B .32
'1 9 .'l "a

95.0%

1. B%

0. 9?
0. 9?
3.1?
3 .42
1.9?
3 .12
2 .22
2.12
I .12
5 .12
5.3%
1.42

L2 .12
14.12
L2.lz
1.3?
6.-iz

Reported in pglL (ppb)

RPD cafculated using sampl-e concentrations per SW846.

SIM Senivolatile Surrogate Recovery

LCS LCSD
d10-2-Methylnaphthalene 78.3%'76.1e.
d14-Dibenzo (a, h) anthracene 71.3% 18.12

FORM III TTffiR r ffiffiffiFF



Als:fi8t!@
INCORPORATED

SIM SW827O SIJRROGATE RECOVERY SIJMT.,IARY

Matri-x: Water QC Report No: TC47-URS
Pro j ect: Laurel- Stati-on

331 621 1 8

MNP DBA TOT OUTClient ID

SW-2
MB-070111
LCS-070111
LCSD-070111
SW- 1
SW-1 MS

SW-1 MSD
SW-3

/MI{P\ : r.l1n-?-Mof hrrl n:nhrhr I ano
f nRA\ = d1 A-l-)il-ran-a/r l-,\rnrl-rrrnar

----,LZO \dr Ir.l dllLlrrde ene

Prep Method: SW3510C
Log Number Range: 11-14185 to 11-14187

LCS/MB LIMITS

( 3s-102 )

(31 -r22)

0

0

0
0
0
0

0

0

QC LIMITS

(33-104)
(22-133)

66 .02 54 .

68.0% 61 .

61.0% 61.
66 .3e. 64 .

60.0% 48 .

64 .'7 e" 55 .

64.3e. 54.
6I.12 43.

3%

1eo

0%

1Z
0?
1Z
1Z
l9o

for TC41
FORM-II SIM SW827O

F 4-**5i" €ffi89ffi,5



fixstfi8*@
INCORPORATEDORGAI{ICS ANAIYSIS DATA SHEET

PNAs by Low Level SW8270D-SIM cClMS
Page 1 of 1

Lab Sample ID: MB-070111
LIMS ID:11-14186
Matrix: Water r r ,--r
Data Refease AuthorizedrU | )Reported: 01 /14/II

Date Extracted: 01 /07/IL
Date Analyzed: 01/06/LI L4:.59
Instrument/Analyst : NT11/JGR

CAS Nunber Analyte

Samp1e ID: MB-070111
METHOD BT,ANK

QC Report No: TC47-URS
Project: Lauref Station

Event : 337 6211 I
Dafe S:mnled' NA

Date Received: NA

Sample Amount: 500 mL
Final Extract Vofume: 0.5 mL

Drlutron Factor: 1. O0

RL Result

9I-20-3
9r-51 -6
90-12-0
208-96-8
83-32-9
86-t 3-1
85-01-8
r20-12-1
206-44-0
12 9-00-0
56-55-3
218-01-9
50-32-8
193-39-5
53-70-3
r97-24-2
I32- 64- 9
TOTBFA

0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0 .020

< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.020

Irl:nhf h: l ona

2-Met hru ln:nhf hF l.ene
1-Mcf hrrl nanhf h^ l.ene
Ananenh]- hrrl ana
Anan:nhfhano

Fluorene
Phenanthrene
Anthracene
Fluoranthene
Przrcnc
Renzola)anfhr:r-ene
Chrrrqana
Ronzn/r\nrrrana
Tnr]onn11 ? ?-nri\\!r 1, J --/ pyrene
Di hcnz f : - h) :nf hracene
Rcnzof n-h- i \ncrrzlgng\ Y I 't 

' 
+ t yvL f

Dibenzofuran
TotaI Benzofl-uoranthenes

Reported tn pg/L (ppb)

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthalene 68.0?
d14-Dj-benzo (a, h) anthracene 67 . 7Z

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

FORM I c 4*#a . wwffi*s



fixs:fi:rb@
INCORPORATEDORGANICS ANAIYSIS DATA SHEET

PNAs by Low Level SW8270D-SIM cClMS
Paqe 1 of 1

Lab Sample ID: TC47A
LIMS ID: 11-14185
Matrix: Water
Data Release Authorized, \/T)
Reported: 01 /14/II

Date Extracted:. 01 /0L/I1
Date Anal- yzed: 01 / 06 / 7L 16: 45
Instrument,/Analyst : NT1 1 /JGR

CAS Nurnber Analyte

Sanple fD: SW-2
SAI'{PLE

QC Report No: TC47-URS
Project: Laurel- Station

Event: 337 62118
Date Sampled: 06/28/II

Date Received: 06/29/II

Sample Amount: 500 mL
Final Extract Volume: 0.5 mL

Dilution Factor: 1.00

RL Result

91-20-3
91_-51-6
90-12-0
208-96-8
83-32-9
8 6-1 3-1
85-01-8
L20-12-1
206- 44-0
12 9-00-0
5 6-55-3
2r8-01-9
50-32-8
1 93-39-s
53-7 0-3
1 01 _) A _t

r32-64-9
TOTBFA

0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.01c
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.020

0.020
< 0.010 u
< 0.010 u
< 0.010 U

< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.020 u

Naphthalene
2-Mefhrrl nanhtha I ene
1 -Mefhvl nanhrh: l ene
Anon:nhj-hrrl ana
Anan:nhl.hana

Ffuorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Renzo f : ):nthr:ccng\s/ srr

Ch rrrqana
Ranzn/:\nrrrano

Indeno (I, 2, 3- cd) pyrene
Ili hen z la.h ) :nf hr6ggng
Rcnzn {a. h. i \ norrr}gng\Yt LLt Lt I'eLl

Dibenzofuran
Totaf Benzofl-uoranthenes

Reported in pglL (ppb)

SIM Senivolatile Surrogate Recovery

d10-2-Methylnaphthalene 66.0%
d14-Dibenzo (a, h) anrhracene 54 .3?

FORM I T ffiffiR ; F***G



firsbfi8rb@
INCORPORATEDORGANICS ANALYSIS DATA SHEET

PNAs by Low Level SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: TC478
LIMS ID:11-14186
Macrix: Wacer
Daca Release AuthorizedrU I \Reported: 01 /L4/II

Date Extracted:. 01 /0I/II
Dare Anal vzed I 01 /06/Il 17:11
InstrumentlAnalyst : NT11/JGR

CAS Nunber Analyte

Sample ID: SW-1
SAMPLE

QC Report No: TC47-URS
Project: LaureI Station

Event: 337 62118
Date SampJ-ed: 06/28/LI

Date Received: 06/29/II

Sample Amount: 500 mL
Final- Extract Volume: 0.5 mL

Dilution Factor: 1.00

RL Result

91-20-3
97-51 - 6

90-t2-0
208-96-8
B3-32-9
8 6-1 3-1
8s-01-8
r20-12-1
206- 4 4-0
12 9-00-0
56-55-3
218-01-9
50-32-8
1 93-39-5
53-70-3
r9I-24-2
r32- 64-9
TOTBFA

0. 010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0. 010
0.010
0.010
0.010
0.010
0.020

o.o27
< 0.010 u
< 0.010 U

< 0.010 u
< 0.010 U

< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u

0.014
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.020 u

Naphthalene
2-Mcthrrl n:nhf h:l gng
T -Mefhvl nnnhrha l ene
Acon:nh1- hrrl ona
Anan:nh1-hana

Fluorene
Phenanthrene
Anthracene
F-l-uoranthene
Pyrene
Renzo la ) anthrar-ene
Chrysene
Benzo (a) pyrene
fndeno (L, 2, 3-cd) pyrene
niL^^- /- L\ --+L-ulDeI|z (d, ili drlLrrracene
Renznlo h r \norrrlgng\Y'LL'LlI'!!_)',

Di-benzof uran
Total Benzof f uoranthenes

Reported in pgll (ppb)

SIM Senivolatile Surrogate Recovery

d10-2-Methylnaphthal-ene 60.0%
d14-Dibenzo (a, h) anthracene 48.0%

FORM I g A*+#:*" . WWffiffi R



Arsbfisrb@
INCORPORATEDORGAI{ICS AI{AIYSTS DATA SHEET

PNAs by Low Level SW8270D-SIM cClMS
Page 1 of 1

Lab Sample ID: TC41C
LIMS ID: 11-14187
Matrix: Water

A1- Pannrt- \ln

Proj ect
Event

l-J:ta Q:mnl orl

Date Received

Sample ID: SW-3
SA},IPLE

TC4 7 -URS
Laurel- Station
331 621 1 8

a6/28/Lr
06/29/L7R:;:,::l:";;,t;;l?ri zed' v i]

Date Extracted:. 01 /0I/II
Date Analyzedz 0-l /06/ 11 18:31
Instrument/AnaIyst : NT11/JGR

CAS Nuuber Analyte

Sample Amount: 500 mL
Finaf Extract Volume: 0.5 mL

Dil-ution Factor: 1. 0O

RL Result

91-20-3
9I-51 -6
90-L2-0
208-96-8
83-32-9
8 6-1 3--t
85-01-8
L20-12-1
205- 44-0
12 9-00-.0
5 6-5s-3
2r8-0r-9
50-32-8
1 93-39-5
53-7 0-3
r9L-24-2
r32-64-9
TOTBFA

0. 010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.020

0.020
< 0.010 U

< 0.010 U

< 0.010 u
< 0.010 u
< 0.010 U

< 0.010 U

< 0.010 U

< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.020 u

Naphthalene
2-Methrzlnanh.h:1gng
1 -Methvl naohrha I ene- 

_'- ''^J

Anon:nhl- lrrrl eno
Anan:nlrthana

Fluorene
Phenanthrene
Anthracene
Fl-uoranthene
Prrren e
Benzofe)anfhrar-ene
Ch rrrqcno
Ranznla\nrzrono
Tndann / "1 ? ?-nd \\L' L' J --/pyrene
niL^-- l- | \ -^rL-uLDertz \ d, Ir / dil LIII acene
Qanzn/a h i \^6rt,lene

\Y/II'TIYVLI

Dibenzofuran
TotaI Benzof Iuoranchenes

Reported in pgll- (ppb)

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthal-ene 6\.12
d14-Dibenzo (at h) anthracene 43.7%

FORM I E {*e€"$. . rss$;3d



*|sifisl!@
INCORPORATEDORGANTCS ANAIYSTS DATA SHEET

PNAs by Low Level SW8270D-SIM cClMS
Page 1 of 1

Lab Sample ID: TC478
LIMS ID:11-14186
Matrix: WaLer t _-)Data Rel-ease Authorized, \J 15Reported 01 /L4/II - t'

Date Extracted MS/MSD:. 01/0I/LI

Of- Panarf lrln.
Yv i\vtsvr

Pra-i ani- .

Event:
l-):Ia Q:mnlad.

Date Received:

Sample

Final Extract

Dilution

g:nple ID: SW-1
}'IATRIX SPTKE

TC4 7-URS
Laurel Station
33'7 62'718
06/28/7r
06/29/rr

D: t c An: 1 rrzcd MS 3

MSD:
Tnsf rrrment /Ana lrrst

Analyte

01/06/ 11 17:38
07 /06/II 18:04
MS: NT11/JGR

MSD: NT11/JGR

Sample MS
Spike MS

Added-MS Recovery MSD

Amount MS:
MSD:

Volume MS:
MSD:

Factor MS:
MSD:

500 mL
500 mL
0.50 mL
O.5O mL
1.00
1.00

Spike
Added-MSD

MSD
Recovery RPD

Nranhf hr I 6n6

2-Methrr ln:nhrhe 1 ang
I -Merhvl nanhfha 1 cng
A.an:nhl.h\rl 6na

A.6n^nhl-h6na

Fluorene
Phenanthrene
Anthracene
Fl-uoranthene

RonT^ /r \:nf hr:nana

1-hrrrcana

Ranza/r\nrrrano

Tnrleno ( 1 . 2 . ?-edI n\/1.ene
niL^-- /- L\ --rL--^urDetrz (d, rr,l dnLnrdcene
RFnTo (o. h. i ) norrrl cng\Y'r'rlyv!I+e

Dibenzofuran
Totaf Benzof l-uoranthenes

0.0213 0.2I2
< 0. 0100 U 0. 194
< 0.0100 U 0.19?
< 0.0100 U 0.232
< 0.0100 u 0.202
< 0.0100 u 0.222
< 0.0100 u 0.211
< 0.0100 u 0.228
< 0.0100 u 0.2'70
< 0.0100 u 0.273
< 0.0100 u 0.263
< 0. 0100 u 0.235

0.0139 0.206
< 0.0100 u 0.161
< 0.0100 u 0.148
< 0.0100 u 0.151
< 0.0100 U 0.202
< 0.0200 u a.423

6I.62 A .2I4
64.12 0.199
65.12 0.791
11 .32 0.226
61 .32 0.204
1 4.02 0.2I1
90.32 0.265
1 6.02 0 .225
90.0% 0.2't3
91.0? 0.264
81 .12 0.262
78.3? 0.230
64.02 0.201
53.7* 0. 158
49.32 0.r41
50.3% 0.145
61.32 0.196
?0.5% 0.418

0.300
0.300
0.300
0. 300
0. 300
0.300
0.300
0.300
0.300
0.300
0. 300
0.300
0.300
0.300
0.300
0.300
0.300
0.600

0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0. 300
0.300
0.300
0.300
0.300
0.300
0.600

62 .22
66. 3?
65 .1%
75.3%
68.0%
12 .32
BB.3%
75. 0?
91.0%
88.0?
87.3?
16.12
62.42
52 .12
49 .02
48.3?
65.32
69 .12

0. 9%

2 .52
0.0?
2 .62
1.0?
2 .32
2 .22
1.3?
1.1?
3.48
0.4%
) ao,

2 .52
r .92
o 1+
4.rz
3.0%
r .22

Reported in pglL (ppb)

RPD cal-culated using samp.Le concentrations per SW84 6.

FORM III I tr#:8" HkSS;} e.!



ORGANICS AI{ALYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: LCS-070111
LIMS ID:11-14186
Matrix: Water . ,-
Data Refease Auchorized: \l'l (
Renorrecl: 01 /1 4 /II v t /

Date Extracted LCS/LCSD:. 01/07/II

Date Ana-lyzed LCS:. 0'7 /06/II 15 26
LCSD: 01 /06/ 11 15:52

Tnstrrrmenf /Ana l vst LCS: NT11/JGR
LCSD: NT11/JGR

Analyte LCS

Als:fiSrb@
INCORPORATED

SAI.{PLE

OC Rannr1- Nln.
Drni ant- .

Event:
F)r'|- o Q:mnl od'

Date Received:

SampJ-e

Fina} Extract

Di fut ion

Spike LCS
Added-LCS Recovery

Sample ID: LCS-070111
LAB CONTROL

TC47-URS
Lauref Station
331 6211 8

NA
NA

Amount LCS
LCSD

Volume LCS
LCSD

Factor LCS
LCSD

500 mL
500 mL
0.50 mL
0.50 mL
1.00
1.00

Spike LCSD
Added-LCSD Recovery RPDLCSD

NI^nhJ- h^ lana
2-Methvl nanhtha l ene
1 -Methvl nenhfha l ene
Anon:nhi. hrrl ono
Anonrnh1-hono

Fluorene
Phenanthrene
Anthracene
Fluoranthene

F.an7^ 1r \ enl- hr:nana

Ch rrrqono

R6n7A /: \ n\7rono

Tnrlonn | 1 . 2 . ?-ed\ nrragn6
niL^-- /^ L\ ^-+L,--LJ LDenZ \ a, Ir/ dnLnrdcene
Renzo(o-h-i)ncrwlene\tr.., + /tsv+f +!

Dlbenzofuran
Total Benzofl-uoranthenes

63.3? 1 .'t Z

65.0? 10.22
66.0? 10.6?
79.3? 13.52
70.3? 74.22
11 .02 1I.42
88.7? 10.3?
B0.0? 9.62
90.3? B.9%
BB.3Z B.3U
91. 3% 6. B%

79.0% 1.42
16.32 1.22
68.0% 9.2%
60.3% 9.22
61 .0? 9.12
70.0% L3.22
80.52 5. BZ

0 .I"7 6

0 .L] 6

0.178
0.208
0.183
0 .206
0 .240
O .2IB
0 .248
0.244
0 .256
0 .220
0.213
0.186
0.165
0.166
0.184
0.456

0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0. 600

58.7t
58.7*
59. 3*
69 .32
61.0?
68 .12
B0.0?
12 .12
82.12
81.3?
Bs.3?
73.3U
1I .02
62 .02
55.0?
55.3%
61.33
16.02

0.190
0.195
0.198
0.238
O.2II
0.23r
0 .266
0 .240
0.21 r
0 .265
0.21 4

0 .231
0 .229
0.204
0.181
0.183
0 .2r0
0.483

0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.600

Reported in pglL (ppb)

RPD cafculated using sampLe concentracions per SW846.

SIM Semiwolatile Surrogate Recovery

LCS LCSD
d10-2-Methylnaphthal-ene 61.0% 66.3e.
d14-Dibenzo (a, h)anthracene 61. O? 64 .'7e"

FORM III F Ad*€:A " *#ffiW3i;} f,



AIsbfi8rb@
INGORPOR/\TED

SIM SW82?O SURROGATE RECOVERY SIJM!4ARY

Matrix: Water QC Report No: TC51-URS
Proj ect : Laurel Station

331 62t 1 8

MNP DBA TOT OUTClient ID

MB-070111
LCS-070111
LCSD-070111
SW- 4

MW-7
MW-7 DL
MW- 1

MW-1 DL
MW- 6

MW-6 DL

(MNP) = d10-2-Methylnaphthal-ene
(DBA) : d14-Dibenzo (a, h) anthracene

Prep Method: SW3510C
Log Number Range: 7I-I4209 to 1f-742\3

68.0? 6"7.
01. u6 0I.
66 .3e" 64 .

70.0% 69.
49.'/e" 56.
52.82 49.
71.3? 64.
91.0% 19.
59.0% 25.
69.0% 26.

LCS/MB LIMITS

(3s-102)
(31 -r22)

QC LIMITS

( 33-104 )

(22-133)

leo

0%

1Z
3U
1Z
3%

0%

0%
29
Eq

0
0
0

0
0
0
0
0

0
0

for TC51
FORM-II SIM SW827O

e {da:F*. . w**'tr**



Ais5fiSr!@
INCORPORATEDORGANICS ANATYSIS DATA SHEET

PNAs by Low Level SW8270D-SIM eClMS
Page 1 of 1

Lab Sample ID: MB-070111
LIMS ID: II-L4209
Macrix: Water NData Release Authorized: \ l'l\
Reported O1 /I5/II V | '/

Date Extracted : 0'/ / 0L / 1,I
Date Analyzed: 01 /06/ 11 14:59
Inst rument /Analyst : NT1 1 /JGR

CAS Nunber Analyte

Sanple ID: MB-070111
METHOD BI,ANK

QC Report No: TC5I-URS
Project: LaureI Station

Event : 337 6211 I
Daf e S:mnl eri ' NA

Date Received: NA

Sample Amount: 500 mL
Final Extract Vol-ume: 0.5 mL

Dilution Factor: 1.00

RL Result

9r-20-3
9r-51 -6
90-12-0
208-96-8
83-32-9
B 6-1 3-"t
85-01-8
120-12-'7
206- 4 4-0
12 9-00-0
56-55-3
2L8-0I-9
50-32-8
1 93-39-5
53-70-3
1 01 _a A _a
r32-64-9
TOTBFA

0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.020

< 0.010 u
< 0.010 u
< 0.010 U

< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 U

< 0.010 U

< 0.010 U

< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.020 u

NI:nh1- h: l ono

2-Mcr hrr'l n:nhf ha I.91^19

I -Methr;l nanht h: ).gng
Anananhl-l_rrrl ona
Anonanhl-hona

Fl-uorene
Phenanthrene
Anthracene
Fluoranthene
Dr;rono

Benzo fe ) enfhrecene
f-hrrz<ana
Ron zn r/: \ nrzrono

Indeno (I, 2, 3-cd) pyrene
Di hen z ( a . h\ :nf hr6gg11g
Renzo la- h - i ) nerrrlgng\Jr t" Lt rvLJ

Dibenzofuran
Total- Benzofl-uoranthenes

Reported in pgll, (ppb)

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthal-ene 68.0%
d1 4-ni henzn f:. hl anthracene 6l .leo

FORM I ! 1*-5 I ' gl4*CF f S



Alsln8rb@
INCORPORATEDORGAT.IICS AI.IALYSIS DATA SHEET

PNAs by Low Level SW8270D-SIM GCIMS
Pase I of I

Lab Sarnple ID: TC51A
LIMS ID: I1--I4209
Matrlx: Water

^ - horized:udLd ncaed5e AUL
Renorrerl: 01 /1a/II

Date Extractedz 01 /0L/II
Date Analyzed: 01 /06/II 2I:09
Instrument/Analvst : NT11/JGR

CAS Nunber Analyte

Sample ID: SW-4
SAI'{PLE

QC Report No: TC51-URS
Project: Laurel- Station

Event : 337 62'718
Dace Sampled: 06/21 /II

Date Received: 06/29/LI

Sample Amount: 500 mL
Final- Extract Vol-ume: 0.5 mL

Dilution Factor: 1 .00

RL Result

9t-20-3
9I-51 - 6

90-\2-0
208-96-8
83-32-9
86-'7 3-'7
85-01-8
I20-12-1
206-44-0
12 9-00-0
s6-s5-3
2I8-OI-9
50-32-8
193-39-5
53-70-3
I9I-24-2
r32-64-9
TOTBFA

0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.020

0. 013
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 U

< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 U

< 0.010 U

< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.020 u

Naphthal.ene
2-MethvI naohtha l.ene
'1 

-Me1- hir'l nanhthe l.gpg
Acan:nhl- hrrl ana
Anananhihona

Ffuorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a ) anf hr:r:ene
Chrrrqona
Rcn zn 1e \ nrrrana

Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Rcnzn /n- h. i ) ncrrrfg11g\YtLLtLtyvLI

Di-benzofuran
Total- Benzof l-uoranthenes

Reported in pglL (ppb)

SIM Senivolatile Surrogate Recovery

d10-2-Methylnaphthal-ene 70.0%
dl4-Dibenzo (a, h) anthracene 69.3%

FORM I i Lsif :[ ' SffiffiSffi



DATA SHEET
sw8270D-SrM GCIMS

Alstfi8r!@
INCORPORATEDORGANTCS ANA],YSIS

PNAs by Low Level
Page 1 of 1

Reported: 0l /15/LI

Date Extracted : 01 / aI / I1
Date Analyzed: 01 /06/ 11 21:35
Instrument/AnaIyst : NT11/JGR

CAS Nuuber Analyte

Sample ID: MW-7
SAI'IPLE

QC Report No: TC51-URS
Project: Laurel- Station

Event: 337 62118
Dafe S:mnled: O6/28/7I

Date Received: 06/29/II

SampJ-e Amount: 500 mL
Flnal- Extract Volume: 0.5 mL

Dil-ution Factor: 1.00

RL Result

Lab Sample ID: TC5lC
LIMS ID z 7I-I42|I
Matrix: Water
Data Re-Lease Auchorize O, UR

9L-20-3
91-57- 6
90-t2-o
208-96-8
83-32- 9
86-73-7
85-01 -8
120-12-1
206- 4 4-0
12 9-00-0
5 6-5s-3
2I8-07-9
50-32-8
1 93-3 9-5
53-70-3
r9r-24-2
L32-64-9
TOTBFA

Naphthalene
2-MethyJ.naphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Ffuorene
Phenanthrene
Anthracene
Fl-uoranthene
Plrrene
Benzo (a) anthracene
Chrysene
Ronzn/r\nrrrono

\ e / tst ! vr.v

Tndann /-1 ? ?-nA \\L,1,J -*i pyrene
Dibenz (a, h) anthracene
Rcnznlo h i \norrr]gng\Yr 1r, + t YvL I

Dibenzofuran
Total- Benzofl-uoranthenes

0.010
0.010
0. 010
0.033
0.010
0.010
0.010
0.010
0.010
0. 010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0 .020

0.59
0.75
t.2

< 0.033
o.25
o.28
0.11

< 0.010
< 0.010

o.ot2
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010

0.096
< 0.020

Y

Reported rn pg/L (ppb)

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthalene 49.12
d14-Dlbenzo (a, h) anthracene 56.7%

U

U

U

U

U

U

U

U

FORM I F qd#E H6ffi€t3 r



AlstilSr!@
INCORPORATEDORGA}IICS AI.IAIYSTS DATA SHEET

PNAs by Low Level SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: TC51C
LIMS ID: 1L-1427I
Matrix: Water

',1JaLa Kelease Aut'nortzeq: \ I

ReporLedl. 01 /L5/IL v

Date Extracted:. 01 /0I/II
Date Anal-yzedi 01 /77/I7 15:.20
Instrument,/Analyst : NT1 1/JGR

CAS Nunber Analyte

Sample ID: MW-7
DILUTION

QC Report No: TC5I-URS
Pro j ect : Laurel Stat j-on

Event: 337 62118
Date Sampled: 06/28/II

Date Received: 06/29/\L

Sample Amount: 500 mL
Final- Extract Vo1ume: 0.5 mL

Dil-uti-on Factor: 5.0O

RL Result

9L-20-3
91-57- 6
90-12 -0
208-96-8
83-32-9
86-73-7
85-01-8
r20-L2-7
20 6- 4 4-0
12 9-00-0
s6-ss-3
2r8-07-9
s0-32-8
1 93-39-5
53-70-3
79r-24-2
L32-54-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Ran zn l: I nrrrona

Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Rpnzn {c. h. i ) norrr}gpg\Yt LLt L / yv!f

Drbenzofuran
Total Benzoffuoranthenes

Reported in pq/L (ppb)

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthal-ene 52.82
d14-Dibenzo (a, h) anthracene 4 9. 3?

U

U

U

U

U

U

U

U

U

0. 050
0. 050
0.050
0.050
0. 050
0. 050
0. 050
0.050
0.050
0.050
0.050
0.050
0.050
0.0s0
0.050
0.050
0.0s0

0.10

0. 75
0.89
1.6

0.0s0
0.18
0.30
o.L2

0.0s0
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.11

< 0. 10

FORM I T**A : ffi#ffiffiffi



its:fisrb@
INCORPORATEDORGANICS ANALYSIS DATA SHEET

PNAs by Low Level SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: TC5lD
LIMS ID:11-I42L2
Matrix: Water I rAr
Data Rel-ease Authorized, V l)Reported:. 01 /15/II

Date Extracted:. 01 /0I/II
Date Analyzed: 01 /06/II 22:55
InstrumenL/anaJ-yst : NT1 1 /JGR

CAS Nurnber Analyte

Sample ID: tlW-1
SAI.{PLE

QC Report No: TC51-URS
Prolect: Laurel- Station

Event: 337 62118
Date Sampled: 06/28/Il

Date Received: 06/29/II

Sample Anount: 500 mL
Final- Extract Volume: 0.5 mL

Dil-ution Factor: 1.00

RL Result

9L-20-3
91-57- 5
90-12-0
208-96-8
83-32 - 9
85-73-7
85-01-8
r20-r2-1
206-44-O
12 9-00-0
s6-55-3
218-01-9
50-32 -8
193-39-5
53-70-3
L9L-24-2
L32-64-9
TOTBFA

0.010
0.010
0.010
0.018
0. 010
0. 010
0.010
0.010
0.010
0.010
0.010
0.010
0. 010
0.010
0.010
0.010
0. 010
0. 020

1.7 ES
o .92
1.7 ES

0.018 Y

o.L2
o.2L
0.11

0.010 u
0.057

0. 14
0.030
o.23

0.020
0.010 u
0.010 u
0.019
0.11

o.062

Naphthalene
2-Metbylnaphthalene
1-Methylnaphthalene
AcenaphthyJ-ene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Plrrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (I, 2, 3-cd) pyrene
Dlbenz (a, h) anthracene
Benzo(g,h,i)perylene
Dibenzofuran
Total Benzofluoranthenes

Reported in pglL (ppb)

SIM Senivolatile Surogate Recovery

d1O-2-Methylnaphthafene 71.3%
d14-Diben zo (a, h ) anthracene 64 . 0%

FORM I i {_-"5 5- " ffiSffiE3-F



Als:fi:*@
INGORPORATEDORGA}IICS ANAI,YSIS DATA SHEET

PNAs by Low Level SW82?OD-SIM GC/MS
Page 1 of 1

Lab Sample ID: TC51D
LIMS ID:. 11-L4212
Matrix: Water r ,'\

\l I \uara Kerease AuE.horrzed: V I )Renorrecl: 01/15/11

Date Extracted: 01 /0I/II
lJ^fe An:'rzzed: O1 /06/II 22:02
Instrument/AnaIyst : NT11/JGR

CAS Nunber Analyte

OC Qonnrt- NIa

Prni oci
Event

F)rf a Q:mnl orl

Date Received

Sample
Final Extract

Drl-uti-on

Sample ID: MW-1
DILUTION

TC5 1-URS
Laurel- Station
33'7 62118
06/28/7r
06/29/rr

Amount: 500 mL
Volume: O. 5 mL
Factor: 10. O

RL Result

9L-20-3
9L-57 -6
90-12-0
208-96-8
83-32-9
86-73-7
85-01-8
120-12-1
20 6- 4 4-0
12 9-00-0
56-55-3
218-01 -9
50-32-8
193-39-5
53-70-3
r9t-24-2
L32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
\rrene
Benzo (a ) anthracene
Chrysene
Panzn/r\nrrrana\g/I/J!vrrv
Tnrlonn/l ? ?-nrl\\L'-'J --/pyrene
Dj-benz ( a, h) anthracene
Rcnzn /n. h . i \ ncrrr]gpg\Y'L"LIL'VLI

Dibenzofuran
Total Benzofl-uoranthenes

Reported rn pglL (ppb)

SIM Senivolatrle Surrogate Recovery

dl0-2-MethyJ-naphthafene 91.0%
dl4-Dibenzo (a, h) anthracene 7 9. 0?

U

U

U

U

U

U

0.10
0.10
0.10
0. 10
0. 10
0.10
0.10
0.10
0.10
0.10
0.10
0. 10
0.10
0.10
0.10
0.10
0.10
0 .20

4.9
1.4
3.3

0. 10
0.19
0.30
0.14
0.10
0.10
0. 14
0. 10
0.29
0.10
0.10
0. 10
0. 10
0. 13
0 .20

FORM I c g*'#:f, " ffiffiw *.ffi



Aisbfisr!@
INCORPORATEDORGAI{ICS ANATYSIS DATA SHEET

PNAs by Low Level SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample fD: TC51E
LIMS ID: LI-L42I3
MaL rix : Water
Daca Release Authorized' V | \Reported: 01 /I5/II )

Date Extracted:. 0'7 /0I/II
Date Anal-yzed: 01 / 06 / II 23:.2L
.Lnsrrumentr/AnaJ_vst: tVI l-1l JUK

CAS Number Analyte

Sample Amount: 500 mL
Finaf Extract Vo]ume: 0.5 mL

Difution Factor: 1.00

RL Result

f)f- Pannrf hln

Proj ect
Event

f):fo Q:mnlar]

Date Received

Sanple ID: !4ll-6
SAIVIPLE

TC5 1 -URS
Laurel Station
331 621 1 8

06/28/rr
06/29/rr

91-2 0-3
91-s7-6
90-12-0
208-96-8
83-32- 9
86-73-7
85-01 -8
L20-L2-7
206-44-O
12 9-00-0
s6-s5-3
218-01- 9
50-32 -8
1 93-3 9-5
53-70-3
L9L-24-2
t32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Plrrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
fndeno (L, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (g,h,i)perylene
Dibenzofuran
Total Benzofluoranthenes

0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0. 010
0. 010
0. 010
0.010
0.010
0.010
0.010
0.010
0.010
0.020

0.048
0.041
0.031

< 0.010
o.062
0.11
o.75
0. 37
1.1
1.0

o.79
o.76
0.75
0.24

0.08s
o.23

0.068
1.1

E

E

Reported in pgll, (ppb)

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthal-ene 59.0%
d14-Dibenzo (a, h) anthracene 25.3?

FORM T



Ais:fi8rb@
INCORPORATEDORGAI{ICS AI.IAI,YSIS DATA SHEET

PNAs by Low Lewel SW8270D-SrM GCIMS
Paqe 1 of 1

Lab Sample ID: TC51E
LIMS I D: II-I421"3
Matrix: Water
n-!^ n^r^^^^ \lt\uara Ke_Lease AuEnoTrzeo.: v | )
Reported:. 01 /L5/II

Date Extracted:. 0'7 /0I/7I
Date Anal-yzed: 01 /06/II 22:28
Instrument,/Analyst : NT11 /JGR

CAS Nunber Analyte

Sample ID: MW-6
DILUTION

QC Report No: TC51-URS
Project: Laurel- Station

Event : 337 6211 I
Date SampJ-ed: 06 / 28 / II

Date Received: 06/29/II

Sample Amount: 500 mL
Final Extract Volume: 0.5 mL

Difution Factor: 10. 0

RL Result

9L-20-3
9I-5'7 -6
90-L2-0
208-96-8
83-32-9
86-73-7
85-01-8
t20-L2-7
206-44-O
12 9-00-0
56-5s-3
2 18-01- 9
s0-32 -8
1 93-3 9-s
53-70-3
L9L-24-2
L32- 64-9
TOTBFA

NaphthaJ-ene
2 -Me t hyJ-naphtha l ene
1 -Me thylnaphtha I ene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
E'Iuoranthene
Qrrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
fndeno (L ,2 ,3-cd) pyrene
niL^^- /- L\ -^+h-DLDerrz (d, II/ dIILIlr'acene
Benzo (g ,h, i) peryIene
Dibenzofuran
Total Benzofluoranthenes

0. 10
0. 10
0.10
0. 10
0.10
0. 10
0. 10
0.10
0.10
0.10
0. 10
0. 10
0.10
0.10
0. 10
0.10
0. 10
o.20

< 0.10
< 0. 10
< 0. 10
< 0.10
< 0.10

0. 13
1.0

0.46
1.9
L.7
t.2
1.1

0.91
o.26

< 0. 10
o.29

< 0.10
L.4

U

U

U

U

U

Reported j-n pgll, (ppb)

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthalene 69.02
d14-Dibenzo (a,h) anthracene 26. 5%

FORM I



ORGANICS ANA],YSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: LCS-070111
LIMS ID: 11-74209
Matrix: Water

^.-!L^.-i -^^,- . t-l(uaLa Ke-Lease Aulnorl-zeo: \ I | )
Reported : Ol / 15 / LI \'/ | '

Date Extracted LCS/LCSD: 01/0L/II

its:fi:*@
INCORPORATED

SA},IPLE

l):f F Ana l\tze(1 l,('S:

LCSD:
Tnst rrmenr /Ana l vst

Analyte

01 /06/II L5:26
01 /06/II 15:52
LCS: NT11/JGR

LCSD: NT11/JGR

Amount LCS:
LCSD:

Vol-ume LCS:
LCSD:

Factor LCS:
LCSD:

500 mL
5OO mL
0.50 mL
0.50 mL
1.00
1.00

Spike
Added-LCSDLCS

f)1- Pannrf Nln.
Yv r\eyv!

Proj ect :

Event:
F):t-o Q:mnl ar-l'

Date Received:

Sample

Final- Extract

Dil-ution

Spike
Added-LCS

Sample ID: LCS-070111
I,AB CONTROL

TC5 1 -URS
Laurel Station
331 621 1 8

NA
NA

LCS
Recovery LCSD

LCSD
Recovery RPD

?rT:nh1-h: I ona
2-Mpf h\/l nrnh1- ha 1 eng
1 -lVef hvl nanhtl^a I ene
Acan:nhl- hrrl ana
Acon:nhfhana

Ffuorene
Phenanthrene
Anthracene
Fluoranthene

Benzo (a) anthracene
t'-hrrrcona

Ronzolalnrzrcnc

Tnr]ann/l 2 ?-arl\nr,--, tsr'rene
Fli honz /: h\:nl- hr:nano

Renzo /a- h - i ) ne-rzl cne\tr"r!/F!rf+v

Dibenzofuran
Total Benzofluoranthenes

63.3% 1 .12
65.0? ra.2z
66.02 10.6?
19.32 13.5?
70.3? 14.22
t] .02 IL 4Z
BB.7% 10.32
80. 0% 9 .62
90.3? 8.9%
BB.3? B.3Z
91.3% 6.8%
79.0% 1.42
1 6.3% 1 .22
68.0% 9.2s.
60.3% 9.2e.
6r.02 9.12
70.02 13.2q.
B0. s% 5. BZ

11 6
71 6
178
208
183
206
240
2IB
248
244
256
220
2I3
186
165
r66
184
456

0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.600

58.7?
5B.7?
59. 3Z
69 .32
61.0?
68.12
80.0%
12 .12
82 .12
81.3%
85.3%
73.32
1r .02
62 .02
5s. 0?
55. 3%

6r .32
16.02

0.190
0.195
0 . 198
0.238
a.2r),
0.231
0.266
0 .240
0.21 7

0.265
0 .21 4

a .231
0 .229
0.204
0.181
0.183
0.2r0
0.483

0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.600

Pannrtorl i n rrn /T /nnl-r\\YYPI

RPD calculated usinq sampl-e concentrations per SW846.

SIM Semivolatile Surrogate Reeovery

LCS LCSD
d10-2-Methylnaphthalene 61.0% 66.32
d14-Dibenzo (a, h) anthracene 61.08 64.1%

FORM III 6 L*# € q#E{FqdF f s-f



Arssffsrb@
INCORPORATED

INORGAIIICS AI.IALYSIS DAIA SHEET
DISSOLVED METAI.S
Page 1 of 1

Lab SampJ-e ID: TC31A
LIMS ID: 11-14098
Matrix: Water
Data Rel-ease Authorized
Reported: 07 /07 /1,).

SampJ.e ID: tfl-2
SAI.{PLE

QC Report No: TC3l--URS
Project: LaureL Station

33'7 627't8
Date Sampled: 06/2'7 /1I

Date Received: 06/28/I1

Prep Prep Analyeie Analyeia
ldeth Date llettrod Date CAS Nuuber Analyte RL ]u'gt/L A

6010B 07 /05/1.1, 6010B 07 /06/1,1. 7439-95-5 l'tanganeee

U-Analyte undetected at given RL
Rl-Reporting Limit

300

FORM-I

| {#"S'J" " WKil A lSsS



irsif;s*(D
INCORPORATED

INORGA}IICS A}IATYSIS DAIA SHEET
DISSOL\IED METAI,S
Page 1 of 1

Lab Sampl-e ID: TC31B
LIMS ID: 11-14099 n

Matrix: Water n\i
Data Rel-ease Authorized 4fV
Reported: 01/0'7 /11- \)

Sample ID: M9I-DUP
SAMPLE

QC Report No: TC31-URS
Project: Laurel Station

337 6277 I
Date Sampled: 06/2'l /1,I

Date Received: 06/28/1,1

Prep
t'!etlt

Prep
Date

Analysis Analysis
ldethod Date CAS Nunber Analyte RL 1ulst/L A

6010B 07 /05/11. 6010B 07 /06/1.1"

U-Analyte undetected at given RL
Rl-Reporting Limit

7439-96-s llanganeae 304

FOR}T-I

T'tF5. ; ffiffi$.Sffi



tr3tffirb@
INCORPORATED

INORGAT.UCS ANAIYSIS DATA SHEET
DISSOLVED METATS
Page 1 of 1

Lab Sampl-e ID: TC31MB
LIMS ID:11-14098 t
Matrix: Water Aw{,
Data Refease Authorized: tY\lY
Reported: 01/07/1.1 !i

SaupJ-e ID: METHOD BLAI{K

QC Report No: TC31-URS
Project: Laurel Station

331 621 1 I
Date Sampled: NA

Date Received: NA

RI.
Prep
f.!ettl

Pr6p
Date

Analyais Analysis
!6ethod Date CAS Nr:uber Analyte vst/L O

6010B 01/05/r, 6010B 01/06/1.r

U-Analyte undetected at gi-ven RL
Rl-Reporting Limit

7 439-96-5 Manqanese

FORM-I

F {;-5a " fftffi;f,.S tr



tr$fisrb@
INCORPORATED

INORGANTCS AIIAIYSIS DAIA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: TC31LCS
LIMS ID: 11-14098 t

Matrix: Water NJy
Data Release Author:-zed\1ff
Reported z 07 / 07 / 1-L \J

Analyte
Analysia
ldethod

Sample ID: LAB CONTROI,

QC Report No: TC31-URS
Project: LaureL Station

331 627'7I
Date Sampled: NA

Date Received: NA

BIANK SPIKE QUALITY CONTROI. REPORT

Spike
Found

Spike
Added

t
Recoverl a

Manganese 60108

Reported in pgll,

N-Contro.l- l-imit not met
Control Limits: 80-120t

489 s00 97.8?

FORM-VII

I {-#A - {#ffi3"1t*



trsf$s*(o
INCORPORATED

INORGNIICS A}IAIYSIS DATA SHEET
DISSOLVED METAI.S
Page 1 of 1

Lab Sample ID: TC47A
LIMS ID:11-14185
Matrix: Water
Data Re]ease Authorized:
Reported: 07 /O-l /1.1

SampJ.e ID: Sw-2
SAMPLE

QC Report No: TC47-URS
Project: LaureL Station

331 627 7 I
Date Sampled: 06/28/1.1.

Date Received: 06/29/1,I

Prep Prep Arralysie Analyais
l.leth Date llethod Date CAS Nunber Analyte RL Vgt/L A

60108 01 /0'J./L1 60108 07 /06/11- 7 439-96-5 Manganese 1 1 U

U-Analyte undetected at given RL
RL-Reporting Li-mit

FOR}I-I

{ L$t;S3t ' ffiSd3-{#



ix$fi:rb(o
INCORPORATED

INORGN{ICS AI.IAIJYSIS DATA SHEET
DISSOLVED METAI.S
Page L of 1

Lab Sample ID: TC51C
LIMS IDz 17-]4211
Matrix: Water
Data Release Authorized
Reported: 07 /01/I'L

Sanple ID: Mll-7
SAI'{PLE

QC Report No: TC51-URS
Project: Laure] Station

337 62'7'7I
Date Sampled: 06/28/II

Date Received: 06/29/1,1

PEep Prep Analyeis Analyaie
t{eth Date ldet}rod Date CAS Nunber Anal.yte RL Pg/I' A

60108 07 /0]-/1.1 60108 07 /06/11 7439-96-5 Manganese 1 1,640

U-Analyte undetected at given RL
RL-Reporti-ng Limit

FORI'I-I

X i;r*:f . Hft$d & 3.



ir$Hsrb@
INCORPORATED

INORGN{ICS AT.IAI.YSIS DATA SHEET
DISSOLVED METAI,S
Paqe 1 of 1

Lab Sample ID: TC51D
LIMS ID: 1,1.-14212
Matrix: Water
Data Release Authorized:
Reported: 07 /O'7 /II

Sample ID: l4l-1
SAMPLE

QC Report No: TC51-URS
Project: Laurel- Station

337 62118
Date Sampled: 06/28/11.

Date Received: 06/29/II

Prep Pr€p Analysia Analysis
M€t}r Date ldethod Date CAS Nr:nber Analyte RL Vgt/L A

60108 07 /)I/U. 60108 01/06/11 7439-95-5 l'tanganeae I 2,27O

U-Analyte undetected at given RL
Rl-Reporting Limit

FORI.{-I

i q#**& . wffid**



trsifisrb(o
INCORPORATED

INORGAIIICS AIAIYSIS DATA SHEET
DISSOLVED MEIAIS Saople ID: MltI-6
Page 1of 1 SAIvIPLE

Lab Sample ID: TC51E QC Report No: TC51-URS
LIMS ID: ).J.-1421.3 1 Project: Laurel Station
Matrix: water [ln I t 33162718
Data Rel-ease Authorizedrl]4Jj/ Date SampJ-ed: 06/28/1I
Reported: 01 /07 /I1, \ ) Date Received: 06/29/II

V

Pr€p Prep Analysie Analyeis
Meth Date ldettrod Date CAS Nunber Analyte RL Vgt/L O

60108 07 /01,/11, 60108 07 /06/1,1, 7439-96-5 ltlanganeee 1 11

U-Analyte undetected at given RL
Rl-Reporting Limit

FORM-I

f [*#R "ffiSd*[#



Alsif;S?b@
INCORPORATED

INORGAIIICS AI.IAIYSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: TC47MB
LIMS ID:11-14185
Matrix: Water rrA r,
Data Rel-ease Authorized; \LW
Reported: O'7 /01/II IT

',J

SanPIe ID: METHOD BLAlilK

QC Report No: TC4?-URS
Project: Laurel- Station

337 627'7 8

Date Sampled: NA
Date Received: NA

Prep Prep Analysie Arralysis
f.leth Date l4ethod Date CAS Nunber Analyte RL Vgt/L A

60108 01 /0\/II 60108 07 /06/77 7 439-96-5 Manganese

U-Analyte undetected at given RL
Rl-Reporting Limit

1U

FORM-I

i il*#3. . wffidJ"t3



#siilsrb(E
INCORPORATED

INORGA}TICS A}IAI.YSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: TC4TLCS
LIMS ID:11-14185
Matrix: Water Mj I
Data Ref ease Authox izedzlfl/
Reported: 07 /07 /1,1, f )\,/

ArraJ.yte
Analyeia
ldethod

Sample ID: LAB CONTROL

QC Report No: TC47-URS
Project: Laurel Station

337 62718
Date Sampled: NA

Date Received: NA

BLAI.IK SPIKE QUAIITY CONTROL REPORT

Spike
Found

Spike
Added

t
Recovery

Manganese

Reported in pgll,

N-Control linit
Control Limits:

6010B 484 500 96.8?

not met
80-1208

FORI'!-VII

i tsc$:& . U$ffid S- e*



SA!!P,E RE ST'LIS-CONVENTIOI.IALS
TC31-nRS

ANALYTICALIa^

fi,="T"'J""ffX
Project: Laurel StationMatrix: Water

Data Rel-ease Authorized
Reported: O7 /Ol/LI

Event z 337 627'18
Date Sampled: O6/21 /1,I

Date Recei-ved: 06/28/1,1

Client ID: ldlt-2
ARI ID: 11-14098 TC31A

Date
Batch Method UnitsAnaJ-yte RL Sample

Alkalinity 06/28/1J SM 2320 msl], CaCo3 1.0 95.3
0 62 811# 1

Carbonate 06/28/II sM 2320 mgl], CaCo3 1.0 < 1.0 u

Bicarbonate 06/28/1I sM 2320 ng/L CaCo3 1.0 95.3

Hydroxide 06/28/11, sr'ri232o mgll,Caco3 1.0 <1.0u
N-Nitrate 06/28/1,I EpA 300.0 mg-N/L 0.1 < 0.1 U

0 62 811# 1

Sulf ate 06/28 /1,I EpA 300 . 0 mg/L O . 1 0. 4
0 62 811# r.

RL Analytical reporting linit
U Undetected at reported detection limit

Water Sample Report-TC31

! L+,:S J. EdFttrdd#



SAIVIPLE RE SttLTS -CONVENT IOIiIALS
TC31-nRS

ANALYTICAL

n="T#J""ffY
Project: Laurel StationMatrix: Water

Data Re]ease Authorized
Reported: 07 /A7/11,

AnaJ.yte

Event:33762118
Date Sampled: 06/2'7 /ll

Date Received: 06/28/lI

Client ID: l'lll-DUP
ARI rD: 11-14099 TC31B

Date
Batch ldethod Units RL Sanple

Al-kalinity 0 6/28 /1-1, SM 2320 mgll, CaCO3 1 . 0 100
0 62 811# 1

Carbonate 06/28/11, SM 2320 mg/L CaCO3 1.0 < 1.0 U

Bicarbonate 06/28 /1J S\ri 2320 mg/L CaCO3 1 . O 100

Hydroxide 06/28/1,1, SM 2320 rngli, CaCO3 1.0 < 1.0 U

N-Nitrate 06/2A /1,1, EpA 300 . 0 mg-N/L 0. 1 < 0. 1 U
0 62 811# 1

Sul-fate 06/28/11, EpA 300.0 mg/L 0.1 0.4
062811#1

RL Analytj-cal reporting limit
U Undetected at reported detection l-imit

Water Sample Report-TC31

{ {.*"1$K . #ffi€€=



METHOD BI.A}IK RESUI,TS-CONVENTIOT{AIS
TC31-rrRS ArsSf;S*@

INGORPORATED

Matrix: Water ml /
Data Re1ease Authorized r\W
Reported: 01/OI/1,I \/

Analyte

Pro j ect: Laure.l Station
Event: 337 62'178

Date Sampled: NA
Date Received: NA

t'lethod Date Units Blank ID

N-Nitrate

Sul-f ate

EPA 300.0 06/28/II mg-N/L < 0.1 U

EPA 300.0 06/28/II mg/L , < 0.1 U

Water Method B]ank Report-TC3L

I {**5:L . ffi&g$d\S-dg



STAT{DARD REE'ERENCE RE SULTS-COM/ENTIONAIS
TC31-URS fir$fisrb(0

INCORPORATED

Matri-x: Water
Data Release Authorized:
Reported: 07 /0I/1.I

Analyte/SRxvt ID

Project: LaureL Station
Event: 33762118

Date Sampled: NA
Date Received: NA

True
Method Date Unite SRl.{ Va].ue Recovery

Alkalinity
ERA #P114506

N-Ni-trate
ERA #09127

Sul-f ate
ERA #220109

SM 2320 06/28/1,I mgll, CaCO3 65.0 66.3 98.0?

EPA 300.0 06/28/1,1 mg-N/L 2.9 3.0 96.12

EPA 300.0 06/28/I! mg/L 2.8 3.0 93.3u

Water Standard Reference Report-TC31

! +,#+.J -8* " '{CSFS-aJ--J



Matrix: Water
Data Release Authorized
Reported: 0'7 /0I/17

Arralyte

REPLICATE RE ST'LIS-CO}.IVENT IONALS
TC31-nRS

Method

ixsifisrb@
INCORPORATED

Project: LaureL Station
Event:33762718

Date Sampled: 06/21 /II
Date Received: 06/28/11

Date Units Sample Replicate(s) RPD/RSD

ARI ID: TC31A

A1ka1i-nity

Carbonate

Bicarbonate

Hydroxide

N-Nitrate

SuLfate

Client ID: l'191-2

sM 2320

svl 2320

sM 2320

sM 2320

EPA 300.0

EPA 300.0

mgll, CaCO3

mgll, CaCO3

mgll, CaCO3

mgll, CaCO3

mg-N/L

mg/L

06 / 28 /11

06/28/11.

06/28/71.

06/28/1.1.

06/28/1.1.

06/28 /rt

< 1.0

< 1.0

< 0.1

0.4

94 .6

< 1.0

94 .6

< 1.0

< 0.1

0.4

0.7?

NA

0.7?

NA

NA

0.08

Water Replicate Report-TC31

f dJt?.C" ffiffidt.S 3



MS/MSD RE SI'LTS-COM/ENIrOIIALS
TC31-URS

ANALYTICAL rm
RESOURCES \Z
INCORPORATED

Project: Laurel- Station
Event: 337 62'7'18

Date Sampled: O6/2'7 /1,1
Date Received: 06/28/Il

Spike
Method Date Unite Sample Spike Added Recovery

Matrix: Water
Data Release Authorized:
Reported: O'7 /01,/1.1.

Analyte

ARI ID: TC31A C]-ient ID: t'1}l-2

N-Nitrate

Suffate

EPA 300.0 06/28/7I mg-N/L < 0.1 2.0 2.0 100.0t

EPA 300.0 06/28/1,I mg/L 0.4 2.4 2.0 100.03

Water MS/MSD Report-TC31

l-ils& : ffiffiHffiffi



SAMPI.E RE SULTS -CON\IENT IONATS
TCA7-URS

ANALYTIGAL rrn
fi,=""s#ffffY

Project: LaureL StationMatrix: Water
Data Re]ease Authorized:
Reported: 07 /05/ll

Event: 331621'18
Date Sampled: 06/28/17

Date Received: 06/29/1,1,

Client ID: SW-2
ARI ID: 11-14185 TC47A

Date
Batch ldethod UnitgAnaJ.yte RL Sample

Alkalinity 06/29/1,I SM 2320 mgll, CaCO3 1.0 I23
0629I1#l

Carbonate 06/29/1,7 SM 2320 mg/L CaCO3 l_.0 < 1.0 U

Bicarbonate 06/29/Ll sM 2320 mgll, caco3 1.0 r23

Hydroxide 06/29/11, SM 2320 ng/L CaCO3 1.0 < 1.0 U

N-Nitrate 06/29/Lt EPA 300.0 mg-N/L 0.1 0.?
0629It#t

Sulfate 06/30/n EpA 300.0 mg/L 0.5 10.5
0 6301r. # 1

RL Analytical reporting limit
U Undetected at reported detection l-imit

Water Sample Report-TC47
-F-t* & ; BffiA$*t



METHOD BI.AI.IK RE ST'I.TS-CONVENT IOIiIALS
TC47-rrRS trstHs*(D

INGORFORATED

Matrix: Water
Data Rel-ease Authorized:
Reported: 01/05/1.I

Analyte

Project: Laurel- Station
Event:33762778

Date Sampled: NA
Date Received: NA

Method Date Units Blank ID

N-Nitrate

Sulfate

EPA 300.0 06/29/1,1, mg-N/L < 0.1 U

EPA 300.0 06/30/II mq/L < 0.1 U

Water Method Blank Report-TC47

Tffi#5" ; **=F?



Matrix: Water An iData Rel-ease Author izedllft'*t
Reported: 01 /05/1L y f

STATiTDARD REFERENCE RESULTS-CONVENTIONAIS
TCA7-URS

ANALYT|GA. a
RESOURCES\NZ
INCORPORATED

LaureL Station
331 62't"7 8
NA
NA

True
Value Recovery

Proj ect :

Event:
Date Sampled:

Date Received:

Date Units SR[lAnalyte/SRM ID Method

AlkaJ-inity
ERA #P114506

N-Nitrate
ERA #09127

Sul-f ate
ERA #220109

sr,ti 2320

EPA 300.0

EPA 300.0 06/30/1.1. mg/L 2.9

06/29/II mg/L CaCo3 67.1,

06/29/II mg-N/L z-Y

66. 3

?n

3.0

101.2t

96.72

96.12

Water Standard Reference Report-TC47

$ 1's$$ 3" " {ffffi;€#s



Matrix: Water
Data Rel-ease Authorized:
Reportedz A'7 /05/1.I

AnaJ.yte

RE P'JICATE RE ST'LTS -CONVENT IOI{AI.S
TC47-URS

/\lvArrt?rar^, a

"="EL'#;b(UINCORPORATED

Laurel Station
337 62778
06/28/11.
06 / 29 /rr

Replicate(s) RPD/RSDldethod

Proj ect :

Event:
Date Sampled:

Date Received:

Date Unite Sauple

ARI ID: TC47A

AJ-kaJ-inity

Carbonate

Bicarbonate

Hydroxide

N-Nitrate

Sulfate

Client ID: SW-2

sM 2320

sr,ri 2320

sr,4 2320

svi 2320

EPA 300.0

EPA 300.0

mgll, CaCO3

mgll, CaCO3

mgll, CaCO3

mgll, CaCO3

ng-N/L

mg/L

06 / 29 /tr
06/ 29 /rr
06/ 29 /71

06/29/17

06/29/17

06/30 /1,r

LZ5

< 1.0

123

< 1.0

n1

1n tr

723

< 1.0

123

< 1.0

0.1

10.4

0.0?

NA

0.08

NA

0.08

1.0t

Water Replicate Report-TC4 7

| {#!5:I" 4trHFdr3t3



tct/MsD RE sulrs-coNvENTroNArs
rc47-t Rs

ANALYTICAL
RESOURCES \Z
INCORPORATED

Pro j ect : Laure.l- Stat j-on
Event: 337 62'778

Date Sampled: 06/28/ll
Date Received: 06/29/lI

Spike
ldethod Date Unite Sarnple Spike Added Recoverl'

Matrix: Water
Data Release Authorized:
Reported: O'l /05/1.1.

Analyte

ARI ID: IC47A Client fD: SW-2

N-Nitrate

Sul- f ate

EPA 300.0 06/29/1,1 rng-N/L 0.1 2.8 2.0 105.08

EPA300.0 06/30/11, mg/L 10.5 20.3 10.0 98.0s

Water MS/MSD Report-TC47
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Matrix: Water
Data Re]ease Authorized:
Reportedz 01/05/1.'J.

SN{PI.E RE ST'LTS -COI{VENTIOT.IAIS
TC51-URS

ANALYTISAL A
RESOURCES\!Z
INCORPORATED

Project: Laurel Station
Event:33762118

AnaJ.yte

Date Sampled: 06/28/1,I
Date Received: 06/29/1,1

Client ID: t'19I-7
ARI ID: 11-14211 rC51C

Date
Batch ldethod Unite RL SanpJ.e

Alkalinity 06/29/71, SM 2320 mgll, CaCO3 1.0 I22
0 62 911# 1

Carbonate 06/29/1,1, SM 2320 mgll, CaCO3 1.0 < 1. O U

Bicarbonate 06/29/1L sM 2320 mgll, caco3 1.0 r22

Hydroxide 06/29/L1, SM 2320 mgll, CaCO3 1.0 < 1.O U

N-Nitrate 06/29/11, EpA 300.0 mg-N/L 0.1 < 0.1 U
o6291,1.#1,

Sul-fate 06/29/1J EPA 300.0 mg/L 0.1 0.2
o629r1.#1,

RL Analytical reporting limit
U Undetected at reported detection ]imit

Water Sample Report-TC51
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RESOURCES \9
INCORPORATED

Project: Laurel Station
Event:33762178

Date Sampled: 06 / 28 / 1.1

Date Received: 06/29/1,I

Arralyte

Client ID; l{91-1
ARI ID: LL-142L2 IC51D

Date
Batch Method Unite RL Sample

Alkalinity 06/29/II SM 2320 ng/L CaCo3 1.0 138
0629rrt*1,

carbonate 06/29/1,r sM 2320 mgll, caco3 1.0 < 1.0 u

Bicarbonate 06/29/rr sr,ti 2320 mgll, caco3 1.0 138

Hydroxide 06/29/1,1, Sr,ri 2320 mgll, CaCO3 1.0 < 1.0 U

N-Nitrate 06/29/II EPA 300.0 mg-N/L 0.1 < 0.1 U
o629L1 #t

Sul-fate 06/29/1,1, EpA 300.0 mg/L 0.1 I.1
06297It*t

RL Analytical- reporting limit
U Undetected at reported detection l-imit

SAMPI,E RE SI'LTS -COI{VENT IONAIS
TC51-URS

Matrix: Water An , t/
Data Rel-ease Autho r i-zed{V h.,l/Reported: A'7/O5/1., ,()

Water SampJ-e Report-TC51
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Matrix: Water
Data Release Authorized
Reported: 07 /05/1,1.

SAMPIJE RE SULTS -COI{VENT IONAIJS
lcs1-uRs

ANALYTIqAL A
RESOURCESV
INCORPORATED

Project: Laurel Station
Event:33762118

AnaJ.yte

Date Sampled: 06/28/17
Date Received: 06/29/1-1,

Client ID: lll{-6
ARr IDz LL-L42L3 TC51E

Date
Batch llethod Units RL Sample

Alkalinity 06/29/1J sNJ 2320 mg/L caco3 1.0 168
06291r#1.

carbonate 06/29/LL srv| 2320 mgll, caco3 1. o < 1.0 u

Bicarbonate 06/29/1,1. sM 2320 mgl1, caco3 1.0 168

Hydroxide 06/29/r! sM 2320 mgll. caco3 1.0 < l_.0 u

N-Nitrate 06/29/rt EpA 300.0 ng-N/L 0.1 < 0.1 u
062911#1

Sulfate 06/30/1J EpA 300.0 mg/L 0.2 9.6
0 630 r.1# 1

RL Anal-ytical reporting limit
U Undetected at reported detection l_imit

Water Sample Report-TC51
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MEIHOD BLAI.IK RESULTS-CONVENTIONAIS
TCs1-nRS trsiffsrb(E

INCORPORATED

Matrix: Water
Data Rel-ease Authori-ze
Reported: O7 /05/1,I

ArraJ.yte

Project: Laurel- Station
Event:33762778

Date Sampled: NA
Date Received: NA

Method Date Units Blank ID

N-Nj-trate EPA 300.0 06/29/17 mg-N/L < 0.1 U

Sul-fate EPA 300.0 06/29/II mg/L < 0.1 U

06/30/7r < 0.1 u

Water Method Bl-ank Report-TC51

i qri$il. , AffiUld*+d



STAI.IDARD REFERENCE RE SITLTS-CONVENT IOI{ALS
TC51-ttRS elsffisrb@

INCORPORATED

Matrix: Water
Data Rel-ease Authorized:
Reported: 01 /05/1L

Analyte/SRll rD

Project: Laurel- Station
Event:33762178

Date Sampled: NA
Date Recei-ved: NA

True
ldetbod Date Units SRM Value Recovery

Alkalinity
ERA #P114506

N-Nitrate
ERA #09127

SuLfate
ERA #220109

SM 2320 06/29/1.I mgll, CaCo3 67 . 1 66. 3 101..22

EPA 300.0 06/29/II ms-N/L 2.9 3.0 96.'tz

EPA 300.0 06/29/1.1. ms/L 2.8 3.0 93.3t
06/30 / rr 2.9 3.0 96.12

Water Standard Reference Report-TC5L
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          Memo 

       Century Square 
          1501 4th Avenue, Suite 1400 
          Seattle, Washington   98101 
          206.438.2700  Telephone 
          206.438.2699  Fax 
 

To: Karen Mixon, Project Manager Info: FINAL 

From: Christine T. Gebel, Chemist Date: August 4, 2011 

RE: 
Data Quality Review  
Soil Sampling – June 2011 
Kinder Morgan – Laurel Station Data Gap Investigation 

   
The data quality review of 50 soil samples and 3 trip blanks collected between June 6, 2011 and June 15, 2011 

has been completed.  The samples were analyzed by Analytical Resources, Incorporated (ARI) located in Tukwila, 
Washington for benzene, toluene, ethylbenzene, m,p-xylene, and o-xylene (BTEX) by EPA Method 8021-modified, 
total petroleum hydrocarbons (TPHs, gasoline-range, diesel-range, and/or oil-range) by Washington State Department 
of Ecology (Ecology) Methods NWTPH-Gx and NWTPH-Dx, and/or polynuclear aromatic hydrocarbons (PAHs) by 
EPA Method 8270 modified by select ion monitoring (SIM) as indicated in the cross-reference below.  Samples were 
analyzed for the chemical constituents as described in Proposed Additional Data Gap Investigation Sampling and 
Pilot Testing Activities, Laurel Station, 1009 East Smith Road, Bellingham, Washington, dated May 23, 2011. 

 
The analyses were performed in general accordance with methods specified in EPA’s Test Methods for 

Evaluating Solid Waste (SW-846), Update IIIB, June 2005 and Ecology’s Analytical Methods for Petroleum 
Hydrocarbons, June 1997.  The laboratory provided full data packages containing sample results and associated 
QA/QC data.  The following samples are associated with ARI sample delivery groups (SDGs) TA20, TA50, TA58, 
TA86 and TA92: 

 
Sample ID Laboratory ID Matrix Requested Analyses 
MW-12-25 TA20A Soil NWTPH-Gx, BTEX, NWTPH-Dx 
MW-12-30 TA20B Soil NWTPH-Gx, BTEX, NWTPH-Dx 
MW-12-35 TA20C Soil NWTPH-Gx, BTEX, NWTPH-Dx 
MW-12-39 TA20D Soil NWTPH-Gx, BTEX, NWTPH-Dx 
MW-12-45 TA20E Soil NWTPH-Gx, BTEX, NWTPH-Dx 
MW-12-50 TA20F Soil NWTPH-Gx, BTEX, NWTPH-Dx 
MW-12-54 TA20G Soil NWTPH-Gx, BTEX, NWTPH-Dx 
SOIL DUP 13 
(Duplicate of MW-12-45) 

TA20H Soil NWTPH-Gx, BTEX, NWTPH-Dx 

MW-11-20 TA20I Soil NWTPH-Gx, BTEX, NWTPH-Dx 
MW-11-25 TA20J Soil NWTPH-Gx, BTEX, NWTPH-Dx 
MW-11-30 TA20K Soil NWTPH-Gx, BTEX, NWTPH-Dx 
MW-11-35 TA20L Soil NWTPH-Gx, BTEX, NWTPH-Dx 
MW-11-40 TA20M Soil NWTPH-Gx, BTEX, NWTPH-Dx 
MW-11-45 TA20N Soil NWTPH-Gx, BTEX, NWTPH-Dx 
MW-11-49 TA20O Soil NWTPH-Gx, BTEX, NWTPH-Dx 
MW-10-5 TA20P Soil NWTPH-Gx, BTEX, NWTPH-Dx 
MW-10-10 TA20Q Soil NWTPH-Gx, BTEX, NWTPH-Dx 
MW-10-15 TA20R Soil NWTPH-Gx, BTEX, NWTPH-Dx 
MW-10-20 TA20S Soil NWTPH-Gx, BTEX, NWTPH-Dx 
MW-10-25 TA20T Soil NWTPH-Gx, BTEX, NWTPH-Dx 
Trip Blanks TA20U Water NWTPH-Gx, BTEX 
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Sample ID (continued) Laboratory ID Matrix Requested Analyses 
MW-9-5 TA50A Soil NWTPH-Gx, BTEX, NWTPH-Dx
MW-9-10 TA50B Soil NWTPH-Gx, BTEX, NWTPH-Dx
MW-9-15 TA50C Soil NWTPH-Gx, BTEX, NWTPH-Dx
MW-9-20 TA50D Soil NWTPH-Gx, BTEX, NWTPH-Dx
MW-9-25 TA50E Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B30-3 TA50F Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B30-5 TA50G Soil NWTPH-Gx, BTEX, NWTPH-Dx
SU1-B30-10 TA50H Soil NWTPH-Gx, BTEX, NWTPH-Dx
Trip Blanks TA50I Water NWTPH-Gx, BTEX 
MW-10-10 TA58A Soil PAHs
MW-13-25 TA86A Soil NWTPH-Gx, BTEX, NWTPH-Dx
MW-13-30 TA86B Soil NWTPH-Gx, BTEX, NWTPH-Dx
MW-13-35 TA86C Soil NWTPH-Gx, BTEX, NWTPH-Dx
MW-13-40 TA86D Soil NWTPH-Gx, BTEX, NWTPH-Dx
MW-13-45 TA86E Soil NWTPH-Gx, BTEX, NWTPH-Dx
SOIL DUP 14 (Duplicate of MW-13-35) TA86F Soil NWTPH-Gx, BTEX, NWTPH-Dx
MW-13-50 TA86G Soil NWTPH-Gx, BTEX, NWTPH-Dx
MW-13-55 TA86H Soil NWTPH-Gx, BTEX, NWTPH-Dx
MW-13-60 TA86I Soil NWTPH-Gx, BTEX, NWTPH-Dx
MW-14-20 TA86J Soil NWTPH-Gx, BTEX, NWTPH-Dx
MW-14-25 TA86K Soil NWTPH-Gx, BTEX, NWTPH-Dx
MW-14-30 TA86L Soil NWTPH-Gx, BTEX, NWTPH-Dx
MW-14-35 TA86M Soil NWTPH-Gx, BTEX, NWTPH-Dx
MW-14-40 TA86N Soil NWTPH-Gx, BTEX, NWTPH-Dx
MW-14-45 TA86O Soil NWTPH-Gx, BTEX, NWTPH-Dx
MW-14-50 TA86P Soil NWTPH-Gx, BTEX, NWTPH-Dx
Trip Blanks TA86Q Water NWTPH-Gx, BTEX 
MW-9-5 TA92A Soil PAHs 
MW-9-10 TA92B Soil PAHs 
MW-9-15 TA92C Soil PAHs 
MW-9-20 TA92D Soil PAHs 
MW-9-25 TA92E Soil PAHs 

 
The following comments refer to ARI’s performance in meeting the quality control specifications described in 

the analytical methods.  Data were qualified based on the method criteria and guidance provided in the EPA 
document USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, June 
2008.  Data qualifiers assigned to this sample set are included in Table 1.  Data qualifiers that may be assigned to 
data from these SDGs include: 
 

 U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 

 J - The analyte was positively identified; the associated numerical value is the approximate concentration of 
the analyte in the sample.  A ‘+’ or ‘-‘ may be assigned to the ‘J’ flag to indicate high or low bias, 
respectively. 

 
 UJ - The analyte was not detected above the reported sample quantitation limit.  However, the reported 

quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to 
accurately and precisely measure the analyte in the sample.   

 
 R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria.  The presence or absence of the analyte cannot be verified. 
 

 DNR - Do Not Report.  Multiple results reported from different analytical dates and/or dilutions.  Value 
from another analysis should be used. 
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Sample Receipt 
 
Samples were shipped by overnight delivery to the laboratory.  Upon receipt by the laboratory, the sample jar 
information was compared to the associated chain-of-custody (COC) and the cooler temperatures were recorded.   
One cooler was received below the EPA-recommended limits of 4°C±2°C at 1.4°C.  Data were not qualified based on 
the low cooler temperature. 
 
Organic Analyses 
 
Samples were analyzed for BTEX, TPHs, and/or PAHs by the methods identified in the introduction to this report. 
 
1. Holding Times – Acceptable  
 
2. GC/MS Instrument Performance Checks (applicable to PAHs by 8270-SIM only) – Acceptable  
 
3. Initial and Continuing Calibrations – Acceptable except as noted below: 
 

NWTPH-Gx – The percent difference (%D) for gasoline was below the method limit of 15% in the closing 
continuing calibration analyzed on June 11, 2011 (15.3%, low).  The laboratory reanalyzed the associated 
sample (MW-10-10); therefore, data were not qualified based on this continuing calibration result. 
 
BTEX by Method 8021-modified – The %D for trifluorotoluene was below the method limit of 15% in the 
closing continuing calibration analyzed on June 11, 2011 (15.4%, low).  As trifluorotoluene is a surrogate, 
data were not qualified based on this continuing calibration result.  The laboratory reanalyzed the sample at 
dilution and the results of the dilution are qualified with the flag ‘DNR’. 
 

4. Blanks – Acceptable except as noted below: 
 

BTEX by Method 8021-modified – Toluene was detected in the method blank associated with SDG TA50 
(41 ug/kg).  Using the USEPA Contract Laboratory Program National Functional Guidelines as a guide, 
results reported in samples at concentrations less than or equal to the blank concentration are qualified as 
not detected at the reported result, provided the result is above the reporting limit.  For common laboratory 
contaminants such as methylene chloride, acetone, and 2-butanone, results reported in samples at 
concentrations less than or equal to two times (2x) the blank concentrations are qualified as not detected at 
the reported results.  Analytes detected in blanks, but not in the associated samples are not qualified.  
Sample results reported more than the blank concentration (or 2x the blank concentration for common 
laboratory contaminants) may be qualified as estimated with a high bias and flagged ‘J+’ or not qualified 
based on professional judgment.  As toluene was not detected in the sample associated with this method 
blank, data were not qualified for toluene based on this method blank result. 

 
5. Surrogates – Acceptable  
 
6. Internal Standards (applicable to PAHs by Method 8270-SIM only) – Acceptable  
 
7. Laboratory Control /Laboratory Control Sample Duplicate (LCS/LCSD) – Acceptable where applicable 

except as noted below: 
 

BTEX by Method 8021-modified – The percent recoveries for the benzene in one or more LCS/LCSD pairs 
exceeded the control limits of 72-120% as described below: 

 
Analysis Date LCS LCSD 
6/11/2011 130% 122% 
6/15/2011 126% 132% 
6/16/2011 125% 121% 

 
Benzene was not detected in the samples associated with the LCS/LCSD pairs analyzed on June 11, 2011 
and June 16, 2011; therefore, data were not qualified based on the elevated LCS/LCSD recoveries.  The 
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result for benzene in MW-9-5 is qualified as estimated and flagged ‘J’ based on the LCS/LCSD analyzed 
on June 15, 2011. 
 

8. Matrix Spike/Matrix Spike Duplicates (MS/MSDs) - Acceptable except as noted below: 
 

NWTPH-Gx – A MS/MSD was performed on MW-13-50.  Results were acceptable. 
 
NWTPH-Dx – A MS/MSD was performed on MW-13-50.  Results were acceptable.  
 
A MS/MSD was performed on MW-11-20.  The percent recovery for diesel in the MSD (47.2%) was 
below the control limits of 59-108% and the relative percent difference (RPD, 45.3%) for the MS/MSD 
pair exceeded the control limit of 30%.  The results for diesel and motor oil range hydrocarbons for all 
depths of MW-11 (20, 25, 30, 35, 40, 45, and 49 feet below ground surface) are qualified as estimated and 
flagged ‘J’ or ‘UJ’ based on these MS/MSD results.   
 
BTEX by Method 8021-modified – A MS/MSD was performed on MW-13-50.  Results were acceptable. 
 
PAHs by Method 8270-SIM – A MS/MSD was performed on MW-9-20.  The percent recoveries for 
several PAHs and the RPDs for the MS/MSD pair were outside the control limits as noted below.   
 

Analyte MS MSD 
Control 
Limits 

RPD 
(CL 30%) 

Naphthalene NR NR 37-100% NC 
2-Methylnaphthalene NR NR 37-100% NC 
1-Methylnaphthalene NR NR 30-160% NC 
Acenaphthene 117% ok 39-100% ok 
Fluorene NR NR 42-100% NC 
Phenanthrene NR NR 47-100% NC 
Pyrene 128% ok 47-111% ok 
Dibenzofuran ok 138% 39-100% ok 

    ok - result acceptable        NR – not recoverable         NC – not calculable         CL – control limit 

 
As the percent recoveries in the MSD and the RPDs for the MS/MSD pair were acceptable for 
acenaphthene and pyrene, data were not qualified for these analytes based on the MS results.  As the 
percent recovery in the MS and the RPD for the MS/MSD pair were acceptable for dibenzofuran, data were 
not qualified for dibenzofuran based on the MSD result.  The concentrations for naphthalene,  
2-methylnaphthalene, 1-methylnaphthalene, fluorene, and phenanthrene in MW-9-20 were more than four 
times (4x) the spike concentration; therefore, data were not qualified for these analytes based on the 
MS/MSD and RPD results. 
 

9. Field Duplicates (applicable to BTEX, NWTPH-Gx and NWTPH-Dx) – Acceptable  
 

General – Field duplicates were submitted for MW-12-45 and MW-13-35, and identified as SOIL DUP 13 
and SOIL DUP 14, respectively.  Results were comparable except the hydrocarbon identification for MW-
13-35 (Motor Oil) and SOIL DUP 14 (DRO/Motor Oil) were slightly different.  Data were not qualified for 
these analytes based on the hydrocarbon identification results. 
 

10. Reporting Limits – Acceptable except as noted below: 
 

General – The reporting limits for one or more BTEX, gasoline-range TPH, diesel-range TPH,  
motor oil-range TPH, and/or PAHs in several soil samples were elevated due to the percent moisture 
content of the samples and/or lower extraction volume used due to high concentrations of target analytes 
present in the samples.  The elevated reporting limits may affect the use of the data for regulatory 
comparison. 
 
NWTPH-Gx – Evaluation of the gasoline results in the initial analysis and dilution of MW-10-10 showed a 
higher result for the diluted analysis.  The initial analysis was followed by an out of control (low) 
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continuing calibration as described in section 3.  The higher concentration for gasoline in the diluted 
analysis is reported as a conservative approach in this sample and the gasoline result for the initial analysis 
is flagged ‘DNR.’ 
 
NWTPH-Dx – The result for diesel in MW-9-25 exceeded the calibration range of the instrument and was 
flagged ‘E’ by the laboratory and has been qualified with the flag ‘DNR’ for Do Not Report.  Diesel for 
MW-9-25 is reported from the diluted analysis. 
 
PAHs by Method 8270-SIM – The results for naphthalene, 2-methylnaphthalene, 1-methylnaphthalene, 
fluorene, and/or phenanthrene in MW-10-10, MW-9-5, MW-9-10, MW-9-15, MW-9-20, and  
MW-9-25 exceeded the calibration range of the instrument and were flagged ‘E’ or ‘ES’ by the laboratory 
and were qualified with the flag ‘DNR’ for Do Not Report.  As the reporting limits for analytes were lower 
for the undiluted analysis, results for compounds that were not flagged ‘E’ or ‘ES’ by the laboratory in the 
undiluted analysis of this sample are qualified with the flag ‘DNR’ for the diluted analysis, unless noted 
below. 
 
Evaluation of the anthracene and fluoranthene results in the initial analysis and dilution of MW-10-10, the 
fluorene results in the initial analysis and dilution of MW-9-10, the anthracene results in the initial analysis 
and dilution of MW-9-15, and the pyrene results in the initial analysis and dilution of MW-9-25, showed a 
RPD greater than 20%.  The higher concentration for anthracene and fluoranthene, fluorene, anthracene, 
and pyrene in the diluted analysis is reported as a conservative approach in samples MW-10-10, MW-9-10, 
MW-9-15, and MW-9-25, respectively.  The results for these analytes in the initial analysis for each sample 
are flagged ‘DNR.’ 
 

11. Chromatographic Review 
 

NWTPH-Dx and NWTPH-Gx – The laboratory identified TPH patterns as noted below. 
 

Pattern Identification Associated Samples 
Gasoline MW-10-15, MW-10-20 
Gasoline/GRO MW-10-10, MW-9-5, MW-9-10, MW-9-15, MW-9-20, MW-9-25 
Diesel/Motor Oil MW-10-10, MW-10-20, MW-9-5, MW-9-10, MW-9-15, MW-9-20, 

MW-9-25DL 
DRO MW-10-15 
Motor Oil MW-11-49, MW-13-35 
Motor Oil/DRO MW-11-30, MW-11-45, MW-13-30, SOIL DUP 14, MW-13-55, MW-

14-20 
Gasoline/GRO – Pattern profile indicates the presence of gasoline and other unidentifiable hydrocarbons. 
DRO - Pattern profile does not match laboratory standard chromatogram for diesel. 
Motor Oil/DRO – Pattern profile indicates the presence of motor oil and other unidentifiable hydrocarbons. 

 
Overall Assessment of Data 
 

The data reported in these SDGs, as qualified, are considered to be usable for meeting project objectives.  
The completeness for SDGs TA20, TA50, TA58, TA86 and TA92 is 100%. 
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Table 1 - Summary of Qualified Data 
 

Sample ID Lab ID Analyte Result Units 
Final 
Result 

MW-11-20 TA20I Diesel-range hydrocarbons 5.2 U mg/kg 5.2 UJ 

Motor oil-range hydrocarbons 10 U mg/kg 10 UJ 
MW-11-25 TA20J Diesel-range hydrocarbons 5.4 U mg/kg 5.4 UJ 

Motor oil-range hydrocarbons 11 U mg/kg 11 UJ 
MW-11-30 TA20K Diesel-range hydrocarbons 8.7 mg/kg 8.7 J 

Motor oil-range hydrocarbons 31 mg/kg 31 J 
MW-11-35 TA20L Diesel-range hydrocarbons 5.2 U mg/kg 5.2 UJ 

Motor oil-range hydrocarbons 10 U mg/kg 10 UJ 
MW-11-40 TA20M Diesel-range hydrocarbons 5.3 U mg/kg 5.3 UJ 

Motor oil-range hydrocarbons 10 U mg/kg 10 UJ 
MW-11-45 TA20N Diesel-range hydrocarbons 5.2 mg/kg 5.2 J 

Motor oil-range hydrocarbons 14 mg/kg 14 J 
MW-11-49 TA20O Diesel-range hydrocarbons 5.4 U mg/kg 5.4 UJ 

Motor oil-range hydrocarbons 13 mg/kg 13 J 
MW-10-10 TA20Q/ 

TA58A 
Gasoline-range hydrocarbons 1,100 mg/kg DNR 

Naphthalene 1,600 E ug/kg DNR 
2-Methylnaphthalene 4,400 ES ug/kg DNR 
1-Methylnaphthalene 3,000 ES ug/kg DNR 
Fluorene 580 E ug/kg DNR 
Phenanthrene 1,500 ES ug/kg DNR 
Anthracene 120 M ug/kg DNR 
Fluoranthene 53 ug/kg DNR 

TA20Q DL/ 
TA58A DL 

Benzene 120 U ug/kg DNR 

Toluene 150 ug/kg DNR 
Ethylbenzene 120 U ug/kg DNR 
m,p-Xylene 250 U ug/kg DNR 
o-Xylene 990 ug/kg DNR 

Acenaphthylene 92 U ug/kg DNR 

Acenaphthene 92 U ug/kg DNR 

Pyrene 210 ug/kg DNR 

Benzo(a)anthracene 92 U ug/kg DNR 

Chrysene 210 ug/kg DNR 

Benzo(a)pyrene 92 U ug/kg DNR 

Indeno(1,2,3-cd)pyrene 92 U ug/kg DNR 

Dibenz(a,h)anthracene 92 U ug/kg DNR 

Benzo(g,h,i)perylene 92 U ug/kg DNR 

Dibenzofuran 210 ug/kg DNR 

Total Benzofluoranthenes 92 U ug/kg DNR 
MW-9-5 TA50A/ 

TA92A 
Benzene 2,200 ug/kg 2,200 J 

Naphthalene 1,000 E ug/kg DNR 
2-Methylnaphthalene 3,500 ES ug/kg DNR 
1-Methylnaphthalene 2,500 ES ug/kg DNR 
Phenanthrene 1,300 E ug/kg DNR 
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Table 1 - Summary of Qualified Data (continued) 
 

Sample ID Lab ID Analyte Result Units 
Final 
Result 

MW-9-5 TA92A DL Acenaphthylene 94 U ug/kg DNR 

Acenaphthene 120 ug/kg DNR 
Fluorene 540 ug/kg DNR 
Anthracene 140 ug/kg DNR 
Fluoranthene 200 ug/kg DNR 

Pyrene 300 ug/kg DNR 

Benzo(a)anthracene 94 U ug/kg DNR 

Chrysene 340 ug/kg DNR 

Benzo(a)pyrene 94 U ug/kg DNR 

Indeno(1,2,3-cd)pyrene 94 U ug/kg DNR 

Dibenz(a,h)anthracene 94 U ug/kg DNR 

Benzo(g,h,i)perylene 94 U ug/kg DNR 

Dibenzofuran 190 ug/kg DNR 

Total Benzofluoranthenes 94 U ug/kg DNR 
MW-9-10 TA92B 2-Methylnaphthalene 1,700 E ug/kg DNR 

1-Methylnaphthalene 1,400 E ug/kg DNR 
Fluorene 390 ug/kg DNR 
Phenanthrene 950 E ug/kg DNR 

TA92B DL Naphthalene 300 ug/kg DNR 

Acenaphthylene 95 U ug/kg DNR 

Acenaphthene 130 ug/kg DNR 
Anthracene 190 ug/kg DNR 
Fluoranthene 95 U ug/kg DNR 

Pyrene 120 ug/kg DNR 

Benzo(a)anthracene 95 U ug/kg DNR 

Chrysene 220 ug/kg DNR 

Benzo(a)pyrene 95 U ug/kg DNR 

Indeno(1,2,3-cd)pyrene 95 U ug/kg DNR 

Dibenz(a,h)anthracene 95 U ug/kg DNR 

Benzo(g,h,i)perylene 95 U ug/kg DNR 

Dibenzofuran 95 U ug/kg DNR 

Total Benzofluoranthenes 95 U ug/kg DNR 
MW-9-15 TA92C Naphthalene 470 E ug/kg DNR 

2-Methylnaphthalene 2,000 ES ug/kg DNR 
1-Methylnaphthalene 1,400 ES ug/kg DNR 
Phenanthrene 740 E ug/kg DNR 
Anthracene 110 ug/kg DNR 
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Table 1 - Summary of Qualified Data (continued) 
 

Sample ID Lab ID Analyte Result Units 
Final 
Result 

 TA92C DL Acenaphthylene 45 U ug/kg DNR 

Acenaphthene 97 ug/kg DNR 
Fluorene 330 ug/kg DNR 
Fluoranthene 46 ug/kg DNR 

Pyrene 96 ug/kg DNR 

Benzo(a)anthracene 45 U ug/kg DNR 

Chrysene 110 ug/kg DNR 

Benzo(a)pyrene 45 U ug/kg DNR 

Indeno(1,2,3-cd)pyrene 45 U ug/kg DNR 

Dibenz(a,h)anthracene 45 U ug/kg DNR 

Benzo(g,h,i)perylene 45 U ug/kg DNR 

Dibenzofuran 130 ug/kg DNR 
Total 
Benzofluoranthenes 

45 U ug/kg DNR 

MW-9-20 TA92D Naphthalene 2,000 ES ug/kg DNR 
2-Methylnaphthalene 5,800 ES ug/kg DNR 
1-Methylnaphthalene 4,300 ES ug/kg DNR 
Phenanthrene 1,600 E ug/kg DNR 

MW-9-20 TA92D DL Acenaphthylene 96 U ug/kg DNR 

Acenaphthene 190 ug/kg DNR 
Fluorene 700 ug/kg DNR 
Anthracene 280 ug/kg DNR 
Fluoranthene 96 U ug/kg DNR 

Pyrene 140 ug/kg DNR 

Benzo(a)anthracene 96 U ug/kg DNR 

Chrysene 220 ug/kg DNR 

Benzo(a)pyrene 96 U ug/kg DNR 

Indeno(1,2,3-cd)pyrene 96 U ug/kg DNR 

Dibenz(a,h)anthracene 96 U ug/kg DNR 

Benzo(g,h,i)perylene 96 U ug/kg DNR 

Dibenzofuran 300 ug/kg DNR 
Total 
Benzofluoranthenes 

96 U ug/kg DNR 

MW-9-25 TA50E/ 
TA92E 

2-Methylnaphthalene 1,400 ES ug/kg DNR 
1-Methylnaphthalene 1,000 ES ug/kg DNR 

Pyrene 38 ug/kg DNR 
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Table 1 - Summary of Qualified Data (continued) 
 

Sample ID Lab ID Analyte Result Units 
Final 
Result 

MW-9-25 TA92E DL Naphthalene 360 ug/kg DNR 

Acenaphthylene 47 U ug/kg DNR 

Acenaphthene 58 ug/kg DNR 
Fluorene 190 ug/kg DNR 
Phenanthrene 420 ug/kg DNR 
Anthracene 47 U ug/kg DNR 

Fluoranthene 47 U ug/kg DNR 

Benzo(a)anthracene 47 U ug/kg DNR 

Chrysene 57 ug/kg DNR 

Benzo(a)pyrene 47 U ug/kg DNR 

Indeno(1,2,3-cd)pyrene 47 U ug/kg DNR 

Dibenz(a,h)anthracene 47 U ug/kg DNR 

Benzo(g,h,i)perylene 47 U ug/kg DNR 

Dibenzofuran 75 ug/kg DNR 

Total Benzofluoranthenes 47 U ug/kg DNR 

 



f/ EAnalytical Resources, Incorporated

aU 
Analytical Chemists and Consultants

June 14,20ll

Karen Mixon
URS Corporation
Century Square
l50l Fourth Avenue Suite 1400
Seattle, WA 98101

RE: Kinder Morgan Laurel Station Data Gap, 33762778
ARI Job: TA20

Dear Karen:

Please find enclosed a copy of the Chain-of-Custody (COC) record, sample receipt
documentation, and the final data package for the project referenced above.

Sample receipt information and analytical details are addressed in the Case Narrative.

An electronic copy of this data package will be kept on file at ARI. If you have any
questions or require additional information, please contact me at your convenience.

Sincerely,
ANALYTICAL RESOURCES. INC.

4
//li /azfti,,',/ . //., ' ]-\, t'l,tz'/h -W''u

Kelly Bottem
Client Services Manager
(206) 69s-62rr
kellyb@arilabs.com
www.arilabs"com

Page I of 551
4611 South 134th Place, Suite 100. TukwilaWAg8l68 e 206-695-6200.206-695-6201 fax



ANALYTICAL
RESOURCES
INCORPORATED

Case Narrative
Project: Laurel Station
ARI IDs: TA20
June 14,2011
Page I of I

Samnle Receint:

Analytical Resources, Inc. (ARI) accepted twenty soil samples and trip blanks in good condition on June 10,
201I under ARI Sample Delivery Group (SDG) TA20. The samples were received at a cooler temperature of
2.6oC. For further details regarding sample receipt please refer to the enclosed Cooler Receipt Forms.

Select samples were analyzed for NWTPH-G plus BTEX and NWTPH-Dx, as requested on the Chain of
Custody.

Gasoline Ranee Orsanics bv IYWTPH-Gx nlus BTEX bv 80218 Mod:

The samples were analyzed between 6lll/ll and 6/13/ll - within the method recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): The closing GCAL and BCAL surrogate that bracketed sample MW-10-10 were
out of control low. The sample was re-analyzed on 6/13/l I and both sets of data have been included for your
review.
Surrogates: All surrogate recoveries were within control limits.

Method Blank(s): The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD RPD(s): The 6/l l/l I LCS and LCSD are out of control high for benzene.

Diesel Ranee Organics bv I\MTPH-D Extended:

The samples were extracted on 6/10/ll and analyzed between6/13/ll and 6/14/ll - within the method
recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Surrogates: All surrogate recoveries were within control limits.

Method Blank(s): The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD RPD(s): The LCS, LCSD and RPDs were within control limits.

Matrix Spike/ Matrix Spike Duplicate/ RPD(s): The matrix spike duplicate for sample MW-l l-20 is out of
control low with the RPD outside of the +/- 40%6 control limit.

T-&#:il4 : ffiffi#trJ*
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ftE Analytical Resources, Incorporated

at Analytical Chemists and Consultants Cooler Receipt Form

ARlctient: {lps
COC No(s)'

Project Name

Dehvered

Assisned ARI Job *", 'Tt Z L) Tracking No:

Preliminary Exam ination Phase:

Were intact, properly signed and dated custody seals attached to the outstde of to cooler?

Were custody papers included with the cooler?

UPS Courier Hand Delrvered Other:

Temo Gun lD#:

@
NO

NO

YES

@
@Were custody papers properly filled out (ink, signed, etc.) .. . .. . ..

Temperature of Coole(s) ("C) (recommended 2.0-6.0 "C for chemistry).....

lf cooler temperature is out of compliance fill out form 00070F

*t2-

coorer Accepteo ov 4ilr/ o.*, lrrll0J lf ,,,.n",

custody forms and attach all

Were all bottles sealed rn indivrdual plastrc bags?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Dtd the number of containers listed on COC match with the number of containers recerved?

Dd all bottle labels and tags agree wrth custody papers?

Were all bottles used conect for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)...

Were all VOC vials free of air bubbles?

Was sufiicient amount of sample sent in each bottle? ... .. . . .. .

* Notify Project Manager of discrepancies or concems n

Foam Block Paper

NA

@
NA

NA

NO

NO

Sample lD on Bottle Sample ]D on COC Sample lD on Bottle Sample lD on COC

Additional Notes, Discrepancieg & Resolufions:

By: Date

> rt mnt

rrt
Small ) "sm"

Peabubbles ) 'pb"
Large ) "lg"
Headspace ) "hs"

0016F
3t2t10

Revision 014

T#UG: Sg*ffiS

Cooler Receipt Form



SampJ.e ID Cross Reference Report

ARI Job No: TA20
Cl-ient: URS

Project Event : 331 6211 I
Project Name: Laurel- Station

A:s:ilS*(D
INCORPORATED

Sample fD
ARI ARI

Lab rD LIMS ID t'tatrix Sample Date/Iiue VTSR

1. MW-I2-25
2. MW-12-30
3. MW-12-35
4. MW-12-39
5. MW-L?-45
6. MW-12-50
7. MW-12-54
8. Soil Dup L3
9. MW-11-20
10. MW-11-25
11. MW-11-30
12. MW-11-35
13. MW-11-40
14. MW-11-45
15. MW-11-49
16. MW-10-5
17. MW-10-10
18. MW-10-15
19. MW-10-20
20. MW-10-25
2I. TR]P BLANKS

TA20A 7).-1"2629 Soil-
TA20B 7).-12630 Soil-
TA20C 11-12631 SoiI
TA20D 1l-1,2632 Soil-
TA20E 11-12633 Soil
TA20F 11-12634 Soil
TA20G 1,1,-12635 Soil-
TA20H 11-12636 Soil-
TA20I 11-12637 Soif
TA20J 11-12638 Soil-
TA20K 11-12639 Soil
TA20L 11-12640 Soil
TA20M 1.1.-12641 Soil-
TA20N II-12642 SoiI
TA20O 1.1.-12643 Soil-
TA20P 1.1.-1.2644 Soif
TA20Q 1.1.-1.2645 Soif
TA20R 1.I-1.2646 SoiL
TA20S LL-L2647 Soil-
TA20T LL-12648 Soi]
TA20U LL-72649 Water

Printed 06/10/1I

06/06/I1 13:50
06/06/71. 14:30
06/06/1,I 15:10
06/06/1.1 1,5:25
06/01l11 09:00
06/01l11 1O:15
06/01/1.1. 1,0:20
06/07l11 09:05
06/01 /11 15:30
06/01l11 15:35
06/08/II 08220
06/08 /1L 09:I0
06/08/rr 09-.20
06/08l11 11:00
06/08/II LIz70
06/08/L1" 14:40
06/08/11 15:50
06/09/LL 08:10
06/09/L1 0822O
06/09/II 09:40
06/06/rr

06/IO/1.1 10:05
06/70/I1 10:05
06/10 /71 10: 05
06/70 /II 10: O5
06/IO/7L 10:05
O6/70/1-1- 10:05
06/70 /II 10: 05
06/I0/]-1. 10:05
06/lO/LL 10:05
06/I0/11. 10:05
06/10/lI 10:05
06/IO/I1 10:05
06/L0/L1- 10:05
06/1"O/17 10:05
06/lO/LL 10:05
06/I0/1L 10:05
06/IO/Il 10:05
06/I0/L1 10:05
06/L0/L1 10:05
06/L0/L1 10:05
06/).0/LL 10:05

Tft:Effi : ffiffi#+T$



t> Anal)rtical Resources, lncorporated

at Anal)nical Chemists and Consultants

Data Reporting Qualifiers
Effective 2l'141201',

Inorganic Data

U Indicates that the target analyte was not detected at the reported
concentration

* Duplicate RPD is not within established control limits

B Reported value is less than the CRDL but > the Reporting Limit

N Matrix Spike recovery not within established control limits

NA Not Applicable, analyte not spiked

H The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

L Analyte concentration is s5 times the Reporting Limit and the replicate
control limit defaults to tl RL instead of the normal 20% RPD

Organic Data

U lndicates that the target analyte was not detected at the reported
concentration

* Flagged value is not within established control limits

B Analyte detected in an associated Method Blank at a concentration greater
than one-half of ARI's Reporting Limit or 5o/o of the regulatory limit or 5% of
the analyte concentration in the sample.

J Estimated concentration when the value is less than ARI's established
reporting limits

D The spiked compound was not detected due to sample extract dilution

E Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

O Indicates a detected analyte with an initial or continuing calibration that does
not meet established acceptance criteria (<20%RSD, <2oo/oDrift or minimum
RRF).

Page 1 of 3
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tA Analyrtical Resources, Incorporated

ajt Analytical Chemists and Consultants

S Indicates an analyte response that has saturated the detector. The
calculated concentration is not valid; a dilution is required to obtain valid
quantification of the analyte

NA The flagged analyte was not analyzed for

NR Spiked compound recovery is not reported due to chromatographic
interference

NS The flagged analyte was not spiked into the sample

M Estimated value for an analyte detected and confirmed by an analyst but with
low spectral match parameters. This flag is used only for GC-MS analyses

M2 The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern
most closely matches that of the sample. The reported value is an estimate.

N The analysis indicates the presence of an analyte for which there is
presumptive evidence to make a "tentative identification"

Y The analyte is not detected at or above the reported concentration. The
reporting limit is raised due to chromatographic interference. The Y flag is
equivalent to the U flag with a raised reporting limit.

EMPC Estimated Maximum Possible Concentration (EMPC) defined in EPA
Statement of Work DLM02.2 as a value "calculated for 2,3,7,8-substituted
isomers for which the quantitation and /or confirmation ion(s) has signal to
noise in excess of 2.5, but does not meet identification criteria"
(Dioxin/Furan analysis only)

C The analyte was positively identified on only one of two chromatographic
columns. Chromatographic interference prevented a positive identification on
the second column

P The analyte was detected on both chromatographic columns but the
quantified values differ by 240o/o RPD with no obvious chromatographic
interference

X Analyte signal includes interference from polychlorinated diphenyl ethers.
(Dioxin/Furan analysis only)

Z Analyte signal includes interference from the sample matrix or
perfluorokerosene ions. (Dioxin/Furan analysis only)

Page 2 of 3
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JD Anatlrticat Resources, Incorporated

at Anallrtical Chemists and Consultants

Geotechnical Data

A The total of all fines fractions. This flag is used to report total fines when only
sieve analysis is requested and balances total grain size with sample weight.

F Samples were frozen prior to particle size determination

SM Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with
the sieving process and/or moisture content, porosity and saturation
calculations

SS Sample did not contain the proportion of "fines" required to perform the
pipette portion of the grain size analysis

W Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Page 3 of 3
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filsiffs*@
INCORPORATED

CLEA}TED TPIID ST'RROGATE RECO\IERY ST'M!'ARY

Matrix: Soil-

(oTER) o-Terphenyl

Client ID

QC Report No: TA20-URS
Project: LaureL Station

337 62'7'7 8

OTER TOT OUT

MW-1,2-25
MW-12-30
MW-12-35
MW-12-39
MW-12-45
MW-12-50
MW-12-54
Soil Dup 13
MB-061011
LCS-061011
LCSD-061011
MW-11 -20
MW-11-20 MS
MW-11-20 MSD
MW-11-25
MW- 1 1-30
MW- 1 1-3 5
MW-11-4 0
MW-11-4 5
MW-11-4 9
MW- 1 0-5
MW-10-10
MW-10-15
MW- 1 0-2 0
MW-10-25

Log

93. 68 0
91.48 0
51.08 0
87.8t 0'77.'tZ 0
89.11 0
97.92 0
83.9? 0
96. 8? 0
97.62 0
1018 0

98.78 0
89.5t 0
55.6E 0
99. 78 0
98.78 0
95.8t 0
98.58 0
90.88 0
92.52 0
85.9t 0
70.0t 0
1038 0

96.42 0
98.68 0

LCS/MB LIMITS QC LIMITS

(s9-134) (43-137)

Prep Method: SW3546
Number Range:. LL-1-2629 to tI-1.2648

Page 1 for TA20
FORM-II TPHD

d & -dq& c4lsqE_J +



ORGA!{ICS AI{AIYSTS DATA SHEET
TOTAL DIESEL RAI.rcE HIDROCARBONS
NWTPHD by GClFID-Sil-ica and Acid Cleaned QC
Page L of 2
Matrix: Soif

Data Release Authorized: ,ZReported: 06/I4 /11,

ANArwrar^, 6|
RE$Llffi's(i9
INCORPORATED

TA2 O-URS
LaureL Station
337 62't'7I

Report No:
Prni anf .

ART ID Sample ID
Extraction Analyeis

Date Date
EE\7
DL, Range RL Resu]-t

TA2OA
LI-L2629

TA2OB
Lt-L2630

TA2OC
t7-L263L

TA2OD
LL-]2632

TA2 OE

LL-L2633

TA2 OF
1L-12634

TA2OG
'11-L2635

TA2OH
tt-t2636

TA2OI
rr-12637

TA2OJ
LL-L2638

TA2OK
J.I-12639

TA2 OL
LL-L2640

MW-12-25
HC ID: ---

MW-12-30
HC ID: ---

MW-12-35
HC ID: ---

MW-12-39
HC ID: ---

MW-12-4 5
HC ID: ---

MW-12-50
HC ID: ---

MW-12-54
HC ID: ---

Soil Dup 13
HC ID:

MW-11-20
HC ID: ---

MW-11-25
HC ID:

MW- 1 1-30
HC ID: DRO/MOTOR

MW-11-35
HC ID: ---

06/1.O/1_1. 06/1.s/tt
FID4A

06/L0/1.1 06/t3/7r
FID4A

06/to /tt

1 . 00 Diese.l-
1.0 Motor OiI

o-Terphenyl

L.00 Diesel
1.0 Motor Oil-

n-Tarnhanrrf

1.00 Di-eseI
1.0 Motor Oif

n-Tcrnhcnrr]

1.00 Diesel
1.0 Motor Oi]

o-Terphenyl

1.00 Diesel-
1.0 Motor Oil-

n-Tcrnhcnrr]

1.00 Diesef
1.0 Motor OiI

n-Tcrnhcnrr]

1 . 00 Diesel-
1.0 Motor Oil

o-Terphenyl

1.00 Diesel
1.0 Motor OiI

o-Terphenyl

1.00 Diesef
1.0 Motor Oil

n-Ternhcnrr]

1.00 Diesel-
1.0 Motor Oil-

n-Tcrnhenrr]

1.00 Diesel
1.0 Motor OiL

o-TerphenyJ-

1.00 Diese].
1.0 Motor OiI

n-Tcrnhcnrz]

1.00 Diesel-
1.0 Motor Oif

o-Terphenyl

q

10

q

11

< 5.1 U
<10u
93. 68

< 5.4 u
<11 u
91.48

< 5.0 u
<10u
51.0t

< 5.0 u
<10u
87.88

< 5.2 U
<10u
1't.12

< 5.4 u
< 11 u
89.18

< 5.3 u
< 11 U

9"7 .92

< 5.3 u
<11 U
83.9t

< 5.0 u
<10u
96.8?

< 5.2 u
< 10 u
98.78

< 5.4 U
< 11 u
99.'72

8.7
31
98. ?8

< 5.2 u
<10u
95.8t

MB-061011 Method Blank
1I-12631 HC ID: ---

06/10 /t').

06/1.0 /11.

06/10/11.

06/1.0/rr

06/r0/11"

06/L0 /LL

06/1.0/1.r

06/r0 /rr

o6/L0/'t1
OIL

06 /to / t!

05/L3/).t
FID4A

06/13/1-L
FID4A

06 /13 /77
F]D4A

06/1.3/rt
FID4A

06/1.3/11
FID4A

06/1.3/1.1,
F]D4A

06/73/1.r
F]D4A

06/13/1.r
F]D4A

06/t3/1,1.
FID4A

06/1,4/rr
FID4A

06 / L4 /LL
FID4A

qn
10

5.0
1n

5.2
1n

5.4
11

5.3
11

11

qn
10

5.2
1n

EA

II

5.3
11

5.2
10

FOR}I I
f; #+.d*s . tffb=ffi e =i



ORGA}UCS ANAIYSIS DATA SHEET
TOTAJ. DTESEL RA}TGE HIDROCARBONS
NWTPHD by GClFID-Sil-ica and Acid Cl-eaned
Page 2 of 2
Matrix: Soil

*
Data Rel-ease Authorizedz ///Reported: 06 / 1,4 / 11,

Report No:
Prn-i anf .

ANALYTICALA
RESOURC.SV
INCORPORATED

TA2O-URS
Laurel- Station
337 62178

ARI ID Sauple ID
Extraction Anal.ysis EEl/

Date Date DL Range Result

TA20M MW-11-40
11-12641 HC rD:

06 /L0 /rr

rA2 0N MW- 11- 4 5 06 / 1.0 / 1.r
II-12642 HC ID: DRo/l@loR oIL

06/ro/1.1.

06 /r0 / rt

06/1.0/1.1.
OIL

06/r0/1.1.

06/1-0/L1.
OIL

06 /ro /tt

06/1.4/11.
FID4A

06/1.4/1.r
FID4A

06/1.4/11.
F]D4A

06/1.4/]-1.
FID4A

06/1.4/L1.
FID44

06/1.4/1,r
FID4A

06/!4/]-1.
F]D4A

06/L4 /rr
FID4A

1.00 DieseL
1.0 Motor Oil-

o-Terphenyl

1.00 Diese]-
1.0 Motor Oil

o-Terphenyl

1.00 Diesel,
1.0 Motor OiI

o-Terphenyl

1.00 Diesel
1.0 Motor Oil-

n-Tcrnhan rr]

1.00 Diesel
25 Motor Oi].

o-Terphenyl

1.00 Diesel
1.0 Motor Oil

o-Ternhenw]

1.00 Diesel
1.0 Motor OiI

o-Tcrnhenr;]

1.00 Diesel-
1.0 Motor Oi1

o-Terphenyl

5.3 < 5.3 U
10 <10u

98.58

5. 0 5.2
10 L4

90.88

5.4 < 5.4 u
11 13

92.52

5.3 < 5.3 U

11 <11u
85.9?

130 2000
270 1100

70.08

5.3 s. I
11 < 11 U

10 38

5.2 130
10 83

96.42

5.3 < 5.3 U
l_1 < 11 u

98.6?

TA200 MW-11-49
II-1"2643 HC ID: I'IOIOR OIL

TA2OP MW-10-5
II-12644 HC ID: ---

TA20Q MW-10-10
11-12645 HC ID: DTESEL/MOIOR

TA20R MW-10-15
]-1-]2646 HC ID: DRO

TA20S MW-10-20
11.-12641 Hc ID: DTESEL/MOTOR

TA20T MW-10-25
11-L264 8 HC rD:

Reported in mglkg (ppm)

EFV-Effective Final- Vo]ume in mL.
Dl,-Dil-ution of extract pri-or to analysis.
Rl-Reporting limit.

Diese1 quantitation on total- peaks in the range from C12 to C24.
Motor Oil quantitation on total peaks in the range from C24 to C38.
HC ID: DRO/RRO indicate results of organics or additional- hydrocarbons in
ranges are not identifiable.

FORD' I T-*,*#: ##ffikm



tr3rffs*@
INCORPORATEDORGA}IICS AI.IATYSIS DATA SHEEI

NVflIPHD by cClFID-Silica and Acid Cleaned
Page 1 of 1

MSD: 06/1.3/1,1.23:23
Instrument/Ana1yst MS: FID/MS

MSD: FID/MS

SaupJ.e ID: t{91-11-20
MSi/MSD

Lab Samp1e ID: TA20I
LIMS ID z LL-L263'l
Matrix: SoiL -r7Data ReLease Authorized: fr
Reported z 06 / L4 / LL // (

Date Extracted MS/MSD z 06/1.0/]-1. Sample Amount MS: 9.55 g-dry-wt
MSD: 9.21 g-dry-wt

Date Analyzed MS z 06/1,3/17 22259 Finat Extract Volume MS: 1.0 mL

QC Report No: TA20-URS
Project: LaureL Station

33'7 62'7 7 8
Date SampJ-ed: 06/O'7 /1.1

Date Received: 06/I0/1,1

MSD: 1.0 mL
Diluti-on Factor MS: 1 . 0

MSD: 1.0
Percent Moi-sture: 9. 18

Spike lnt Spike MtlD
Sample Mtl Added-Mll R€covery lltlD Added-MttD Recovery RPD

Diesel-

o-Terphenyl

Resul-ts reported in mglkg
RPD calcul-ated using sampfe concentrations per SW846.

< 5.2 122 157 '17.7\ '1 6.9 163 4't.22 45.3t

TPIID Surrogate Recoverl

r'rs MstD
89.58 55.6t

FORM III

* s,*s:W : {#H*tr:H



firs5fiSrb@
INCORPORATEDORGAI{ICS AIIAIYSIS DATA SHEET

NITIPHD by GClFID-Silica and Acid Cleaned
Page l- of 1

LCSD: O6/1.3 /'1.1. 21.:25
Instrument/Analyst LCS: FID/MS

LCSD: F]D/MS

Sample ID: LCS-O51011
LCS/LCSD

Lab SampJ-e ID: LCS-O61011
LIMS ID z ]-1-L2637
Matrix: Soil- A
Data Release Authorized //u
Reported: 06/14/L1.

Date Extracted LCS/LCSDz 06/10/11, Sample Amount LCS: 10.0 g
LCSD: 10.0 g

Date Anal-yzed LCS: 06/13/7! 21-202 Final- Extract Vol-ume LCS: 1.0 mL

QC Report No: TA2O-URS
Project: Laurel Station

337 6277 8
Date Sampled: 06/O7 /),1,

Date Received: 06/1,O/),1,

LCSD: 1.0 mL
Dil-ution Factor LCS: 1. 0

Spike LCS

Taen. 1 n

Spike I/CSD
LCS Added-LCS Recov€ry LCSD Added-LCSD Recov€ry RPD

Diesel-

o-Terphenyl

Results reported in mg/kg
RPD cafculated using sampfe concentrations per SW846.

L31 1s0 8?.3t 139 1s0 92.72 s. 9*

TPHD Surrogate Recoveel

LCS LCSD
97.62 101?

FORI'I III

i F*"#*# ; k5s#;s#F



ARI Job: TA20
Matrix: Soil

TPHG SOIL SI'RROGATE RECO\IERT SI'!,TMARY

#s5fis*@
INCORPORATED

Kt

r

QC Report No: TA20-URS
Project: Laurel Station

Event: 33762'778

TOr OtxrClient ID
MB-061L1_1
LCS- 0 51_ 111
LCSD-061_11_1
wN-r2-25
l4V'I-l-2-30
l,fl/'I-12-35
MW-12-39
I'tM-L2-45
MV{-12-50
MB- 0 613l-1
LCS- 0 51-31"1
LCSD- 0 6l-311_
MV{-12-54
Soil Dup 13
MV\I- 11-2 0
MV'I-11-25
I'fl/'I-11-30
MV\f -L1-3 5
t{i/v-11--40
Ie\/-11-45
MW-11-49
MV{- 10 - 5
MV{- 10 - 10
MV\r-l-0-10 DL
MV{- 10 - 15
MV\I-10 -2 0
I,IV']-10-25

(BFB) = Bromofluorobenzene
('I't"I') ='l'r1IJ-UOTOCOJ-Uene
(BBz) = Bromobenzene

Log Number Range: LI-:.2629 Lo

I,CS/MB LIMITS QC LIMITS
(70-130) (70-130)
(80-120) (66-L23)
(80-120) ( 62-1"30)

LL-L2648

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

92.12 99.8t
r_03t 107t
100t l_04t

94.1\ 98. 9t
95.7% 10L8
99.22 r-05t
95.0t 99 .22
94.1t t-00t
9s -7* L02%
92.72 1_01t
100t 114t
]-022 107t
103t 108t

91.2\ 103t
99.2\ 104t
96 -4$ 102t
91.6t 95.38
98.0t 101r
96.5t r-01t
95.5t 1-00t
96.5t 1-02t
9'7 .42 r-01t
92.5* 106t
94.5t LL4\
96.2\ L02t
9?.5t 119r
93.3t 101-t

0
0
0
0
0
0
0
0
0
0
0
0
n

0
0
0
0
0
0
0
0
0
0
0
0
0
0

FORM II TPHG

Paqe l- f or TA2 0



*rs5fiSrb@
INCORPORATED

BETX WAIER SURROGATE RECOVERY SUMMARY

ARI Job: TA20 QC Report No: TA2O-URS
Matrix: Water Project: Lauref Station

Event:33762178

Client ID TFT BBZ TOT OUT
TRIP BLANKS 97 .99" 7O2Z O

LCS/MB LIMITS QC LIMITS
(TFT) : Trifluorotofuene ('79-l2O) (80-120)
(BBZ ) : Bromobenzene ('7 9-120 ) (80-120 )

Log Number Range t LL-72649 to 1,I-12649

FORM TI BETX

p^d6 | i^f 't a /tl

T&Hffi; W#ffi*k



firs5fisrb@
INCORPORATED

BETX WATER SURROGATE RECO\ZERY SI'MIIARY

ARI Job: TA20 QC Report No: TA2O-URS
Matrix: Water Project: Laurel Station

Event:33762118

C]-ient ID TFT BBZ TOT OUT
TRIP BLANKS 9'7 .92 1029" O

LCS/MB LIMITS QC LIMITS
(TFT) : Trifluorotoluene ('79-120) (80-120)
(BBZ) = Bromobenzene (19-120) (80-120)

Loq Number Ranqe: 1L-L2649 to 1I-12649

FORM II BETX

vldd I t^f IAltl

T-ekffi: ffiffiffi*#



firstilsrb@
INCORPORATED

TPITG WATER SURROGATE RECOVERY SUMI'IARY

ARI Job: TA20 QC Report No: TA2O-URS
Matrix: Water Project: Laurel- Station

Event: 337 621'1 8

Client ID TFT BBZ TOT OUT
TRIP BLANKS 100? 105c 0

LCS/MB LIMITS QC LIMITS
(TFT) : Trifl-uorotol-uene (80-120) (80-120)
(BBZ) = Bromobenzene (80-120) (80-120)

Loq Number Ranqe: LL-L2649 to LL-L2649

FORM II TPHG

v^d6 | f^f IA/tl' fi*'4;d&*:ffik5F,Fg*l€



firsbfisrb(o
INCORPORATEDORGAI{ICS ATiIALYSIS DATA SHEET

BETX by Method SW8021BNtod
TPHG by Method NWTPIIG
Page 1 of 1

Lab SampJ-e ID: MB-061111
LIMS ID: LL-L2629
Matrix: Soil
Data Rel-ease Authorized:
Renorfecl: O6/1 4 /7I

Date Anal-yzed2 06/1,1,/17 10:08
Instrument/Analyst : PID2 /MH

CAS Nunber Analyte

Sample ID: MB-061111
METI{OD BI.ANK

QC Report No: TA2O-URS
Project: Laure1 Station

Event:33762778
Date Sampled: NA

Date Received: NA

Purge Volume: 5.0 mL
Sample Amount: 100 mg-dry-wt

RL Result
'7 I-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
11960I-23-I m,p-Xylene
95-47-6 o-Xylene

72 <L2V
12 <L2U
12 <1_2U
25 <25U
L2 <72u

GAS ID
Gasol-ine Range Hydrocarbons 5.0 < 5.0 U ---

BETX Surrogate Recovery

Trif l-uorotoluene 89 .42
Bromobenzene 96.0%

Gasoline Surrogate Recovery

Tri- f l-uorotoluene
Bromobenzene

92 .'7 e"

99.82

BETX val-ues reported in Vq/kg (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable qasoline paErern.

Quantitation on total- peaks in the gasoline range from Tofuene to Naphthal-ene.

FORM I Te=ffi: #*ffi?ffi



ilsbff:tb@
INGORPORATEDORGA}TICS AIiI,ALYSIS DATA SHEET

BETX by Method SW8021BNtod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample 1D: MB-061311
LIMS ID: 11-12635
Matrix: Soil
Data Release Authorized:
Reported . 06 / L4 / 11

Date Analyzed: 06/L3/L1 07:10
Instrument/Analyst z PID2 /MH

CAS Nunber Analyte

Sample ID: MB-O51311
METHOD BI,ANK

A/r Dannrf Nrn . .FA2 0-URSvv !\vl/v!

Proj ect : Laure.l- Station
Event : 337 62'77 8

D:ta S:mnlpd. NA
Date Received: NA

Purge Volume: 5.0 mL
Sample Amount: 100 mg-dry-wt

RL Result

7L-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
71960L-23-7 m,p-Xylene
95-47-6 o-Xylene

12 <12U
L2 <L2U
1"2 <r2u
25 <25U
L2 <r2u

GAS ID
Gasol i ne Rancc H\'.lr^^arh^nc 5.0 < 5.0 U ---

BETX Surogate Recovery

Trifl-uorotol-uene 89.3?
Bromobenzene 96.42

Gasoline Surrogate Recovery

Tri fluorotoluene
Bromobenzene

92 .'7 e"

1012

BETX values reported in pq/kq (ppb)
Gasol-j-ne values reported in mglkg (ppm)

GAS: Indicates the presence of qasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I T*1ffiffi: #ffi#T*



firstfisrb@
INCORPORATEDORGAI{ICS A}TAI,YSIS DATA SHEET

BETX by Method S?[80218t'1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Samp1e ID: TA20A
LTMS IDz 1,L-L2629
Matrix: Soil-
Data Release Authorized:\11;r
Reported : 06 / I4 / II

Sample ID: l4l-12-25
SAI4PLE.

of- Ponnr]- Nln. TA2Q-URS
Project: Laurel- Station

Event: 337 621'78
Date Sampled: 06/06/II

Date Received: 06/IO/II

Date Anal-yzed: 06/II/1,7 10:38 Purge Vof ume: 5.0 mL
Instrument/Analyst: PID2/MH Sample Amount: 110 mg-dry-wt

Percent Moisture: 6.5?

CAS Nunber Analyte RL Result

1I-43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
11 9601--23-1- m, p-Xylene
95-41 -6 o-XyJ-ene

11
11
11
23
11

< 11 U

< 11 u
< 11 u
<23v
< 11 U

GAS ID
Gasol-ine Range Hydrocarbons 4.6 < 4.6 U ---

BETX Sunogate Recovery

Tri f luorotol-uene
Bromobenzene

9L.4e"
94 .42

Gasoline Surrogate Recovery

Tri fluorot ofuene
Bromobenzene

94.'72
98.9?

BETX values reported in Vg/kg (ppb)
Gasoline val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasofine or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Tol-uene to Naphthatene.

Results corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I T*Hffi r m##**



Arsbf$rb@
INCORPORATEDORGAI{ICS AI.IAIYSIS DATA SHEET

BEIX by t'lethod SDl8O21ENlod
TPHG by t{ethod NWTPHG
Page 1 of 1

Lab Samp1e ID: TA20B
LIMS ID: 17-12630
Matrix: Soil
Data Rel-ease Authorized:$FVV
Reported : 06 / L4 / 1L

Date Anal-yzed: 06/1,1,/1.1, 11: 06
Instrument,/Anaf vst z PID2/MH

CAS Nuuber Analyte

Sample ID: t'1lf-12-30
SAIIPLE

Ar'- Pannrf lrln. TA20-URS
Yv !\vyv!

Project: Laurel Station
Event:33762118

Date Sampled: 06/06/II
Date Received: 06/I0/II

Purge Volume: 5.0 mL
Sample Amount: 110 mg-dry-wt

Percent Moisture:'7 .2%

RL Result

7I-43-2 Benzene
108-88-3 Toluene
I00-4L-4 Ethylbenzene
I1960I-23-l m,p-Xylene
95-41-6 o-Xy1ene

11
11
11
))
11

< 11 u
< 11 u
< 11 u
<22u
< 11 U

GAS ID
Gasoline Range Hydrocarbons 4.4 < 4.4 U ---

BETX Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

9L .7 e"

96 .2e"

Gasoline Surrogate Recovery

Tri fluorotofuene
Bromobenzene

95 .1e"
101?

BETX val-ues reported in pg/kg (ppb)
Gasolj-ne val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabfe gasoline pattern.

Quantitation on total- peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I E f+Hffi : HH3"#&*ffi



al$fis?b@
INCORPORATEDORGANTCS AI{ALYSIS DATA SI{EET

BETX by l4ethod SW8021B['tod
TPHG by Method NWTPHG
Page 1 of 1

l.ih \imnt6 ttt. tPrzue

LIMS ID: LL-1263L
Matrix: Soil-
Data Re]ease Autho rized.:\qp/
Reported:. 06/L4/1"L

Date Anal-yzed: 06/II/LL 11:35
lnstrument/Anal-vst : PID2 /MH

CAS Nunber Analyte

Sample ID: t'll{-12-35
SAI"IPLE

Ar'- Pannr{- l\In. 'nA20-URS
Project: Laurel Station

Event:33762118
Date Sampled: 06/06/1-L

Date Received: 06/I0/7I

Purge Vofume: 5.0 mL
Sample Amount: 100 mg-dry-wt

Percent Moisture: 4.4e"

RL Result

1I-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
L'7 960L-23-I m, p-Xylene
95-41-6 o-Xylene

L2
L2
L2
24
L2

<L2u
<12U
<12U
<24V
<t2u

GAS ID
Gasol-j-ne Range Hydrocarbons 4.9 < 4.9 U ---

BETX Surrogate Recovery

Tri fluorotoluene
Bromobenzene

96.5%
101?

GaEoline Surogate Recovety

Trif l-uorotol-uene
Bromobenzene

99.22
105?

BETX val-ues reported in pg/kg (ppb)
Gasol-ine values reported in mglkg (ppm)

GAS: Indj-cates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e easofine parrern.

Quantitation on total- peaks in the gasoline range from Toluene to Naphthalene.

Resu]ts corrected for soil- moj-sture content per Section 11.10.5 of EPA Method 8000C.

FORM I T#ffffi : #ffimec g



Arssfisrb@
INCORPORATEDORGA}IICS A}TALYSIS DATA SHEET

BETX by l4ethod SW8021Et'1od
TPHG by t'tethod lirW:IPHG
Page 1 of 1

Lab Sample ID: TA20D
LIMS ID: 1L-12632
Matrix: Soll
Data Release Authorized: \N\/
Reported: 06/1,4 /1.1,

Date Anal-yzedz 06/Il/lI 12:03
Instrument/Analyst : PID2 /MH

CAS Nurober Analyte

Sample ID: t'fi{-12-39
SAI'{PLE

A/r Danar+ \Tn. TA2O-URS
Project: Laurel Station

Event:33762778
Date SampJ-ed: 06/06/1,I

Date Received: 06 / 1,0 / 11,

Purge Vol-ume: 5.0 mL
Sample Amount: 98 mg-dry-wt

Percent Moisture: 3.4?

RL Reeult
'7 1-43-2 Benzene
108-88-3 Tofuene
100-4 1-4 Ethylbenzene
I1960I-23-I m,p-Xylene
95-41-6 o-Xylene

13
13
13
26
13

<13u
<13u
<13u
<26v
<13u

GAS ID
Gasoline Range Hydrocarbons 5.1 < 5.1 U ---

BETX Surrogate Recovery

Tri fluorotoluene
Bromobenzene

92 .5%
96.3e"

Gasoline Sumogate Recovery

Trif luoroto.Iuene
Bromobenzene

95. 08
99.22

BETX val-ues reported in pg/kS (ppb)
Gasol-ine val-ues reported 1n mglkg (ppm)

GAS: fndlcates the presence of gasoline or weathered gasoJ-ine.
GRO: Positive result that does not match an identifiable qasol-ine Darrern.

Quantj-tation on totaf peaks in the gasoline range from Tofuene to Naphthalene.

Resufts corrected for soil moisture content per Sectj-on 11.10.5 of EPA Method 8000C.

FORM I TSqEffi ; ffi*ffir€tr



fiI3:fiSrb@
INCORPORATEDORGA}TICS A}IAIYSIS DATA SHEET

BETX by !4ethod SW8021Bt"1od
TPHG by !4ethod NWTPHG
Page 1 of 1

Lab Sample ID: TA20E
LIMS ID: 1I-12633
Matrix: Soil-
Data ReLease Authorized:\ntd
Reported : 06 / 14 / 71-

Date Analyzed: 06/LI/7L 12:3L
Instrument /Analyst : PID2 /MH

CAS Nunber Analyte

Sample ID: l4I-12-45
SAl.{PLE

OC Rannrf Nn. TA2Q-URS
Project: Laure1 Station

Event:33762778
Date Sampled: 06/01 /1,1"

Date Received: 06/L0/LL

Purge Volume: 5.0 mL
Sample Amount: 100 mg-dry-wt

Percent Moi-sture: 5.38

RL Result

1I-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
L1 960L-23-I m, p-XyJ-ene
95-47 -6 o-XyJ-ene

t2
L2
L2
.A

I2

<L2u
<L2v
<L2u
<24U
<12U

GAS ID
Gasol-j-ne Range Hydrocarbons 4.9 < 4.9 U ---

BETX Surrogate Recovery

Tri ffuorotofuene
Bromobenzene

91.1?
96.32

Gasoline Surrogate Recovery

Trif luorotol-uene
Bromobenzene

94.t2
100%

BETX va-Iues reported in pg/kq (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoJ-ine.
GRO: Positive resu-It that does not match an identifiable gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to NaphthaJ-ene.

Resufts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I TStrffi r #ffiffia+#



firsbfisrb@
INCORPORATEDORGA}TICS A}IAI,YSIS DATA SHEET

BETX by l4ethod SDl8021BN1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: TA20F
LIMS ID: LL-L2634
Matrix: SoiI
Data Release Authorized:
Reported: 06 / 1.4 / 1.I

uaEe Ana-Lyzeo, uo/ tI/ II I2259
Instrument /AnaJ-yst : PlD2 /MH

CAS Nuuber Analyte

Sample ID: I'191-12-50
SAMPLE

Ar- Dannrl \Tn. 'rA2Q-URS
Project: Laurel- Station

Event : 337 621'7 8

Date Sampled: 06/01 /II
Date Received: 06/10/II

Purge Vol-ume: 5. 0 mL
Samp1e Amount: 100 mg-dry-wt

Percent Moisture: 8.3%

RL Result
'7 1- 43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
I1960I-23-I m,p-XyIene
95-4'7 -6 o-Xy1ene

I2
I2
I2
25
12

<12U
<12U
<12U
<25U
<72u

GAS ]D
Gasol- j-ne Range Hydrocarbons 5.0 < 5.0 U ---

BETX Surrogate Recoverl

Tri fluorotoluene
Bromobenzene

93.1?
98.0?

Gasoline Surrogate Recovery

Trif Iuorotol-uene
Bromobenzene

95.12
].02Z

BETX values reported in Vg/kS (ppb)
Gasol-ine val-ues reported in mg/kg (ppm)

GAS: Indicates the presence of gasoli-ne or weathered gasoJ_ine.
GRO: Positive result that does not match an identifi-ab-l-e qasoline parrern.

Quantitation on total peaks in the gasol-ine range from Tol-uene to Naphthatene.

Resul-ts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I Y&Hffi ; #*€*eC e€



Ars5n:t:@
INCORPORATEDORGAIIICS AT|IALYSIS DATA SHEET

BETX by !4ethod SW8021Et'1od
TPHG by ldethod NWTPHG
Page 1 of 1

r =h a=mnr a rFl . TA20G
LIMS ID: II-12635
Matri-x: Soil-
Data Release Authorized:
Reported: 06/14/II

Date Anafyzedz 06/13/11, 08:22
Instrument/AnaJ-yst : PID2 /MH

CAS Nunber Analyte

Sample ID: t{9[-12-54
SAI'{PLE

QC Report No: TA2O-URS
Project: Laurel- Station

Event: 337 62'7'78
Date Sampled: 06/01 /IL

Date Received: 06/70/L7

Purge Volume: 5.0 mL
Samnl e Am^,a6f . ot '-^-^-,,_wt. J- trY vLI

Percent Moisture: '7 .I%

RL Result

1L-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
71960I-23-I m,p-Xylene
95-4'7 -6 o-XyIene

14 < 14 u
14 < 14 U
14 < 14 U

21 <2'7u
14 < 14 U

GAS ]D
7.9Gasoline Range Hy&ocarbons 5.4

BETX Sunogate Recoveel

Tri-f l-uorotof uene 99. 5?
Bromobenzene 104%

GasoJ.ine Sumogate Recovery

Tri fluorotoluene
Bromobenzene

103%
108%

BETX vafues reported in pg/kg (ppb)
Gasofine values reported in mglkg (ppm)

GAS: lndicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable gasofine pattern.

Quantitation on totaf peaks in the gasoline range from Toluene to Naphthalene.

Resul-ts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I Tf4*ffi I ffiffiffi+5



fiisbfisrb@
INCORPORATEDORGAI{ICS ATiIA],YSIS DATA SHEET

BETX by t'lethod SW8021Et'lod
TPHG by Method NWTPHG
Page 1 of 1

Lab Samp1e ID: TA20H
LIMS ID: 1I-12636
Matrix: Soil-
Data Release Authori-zed:
Renorf erl'- O6/14 /II

Date Analyzed: 06/13/1-L 08:51
Instrument /Analyst : PID2 /MH

CAS Nunber Analyte

Sample ID: Soil Dup 13
SAMPLE

Ar'- Dannr+ Nrn . nA2 0-URSYv t\vt/v!

Project: Lauref Station
Event:33762118

Date Sampled: 06/01 /17
Date Received: 06/L0/7I

Purge Vofume: 5.0 mL
Samp1e Amount: 90 mg-dry-wt

Percent Moisture: 10.8?

RL Result
'7 L- 43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
L1960I-23-I m,p-Xylene
95-41-6 o-Xylene

14 < 14 U

14 <14U
14 <14U
28 <28u
L4 <14u

GAS ID
Gasoline Range Hydrocarbons 5.5 7.3

BETX Surogate Recovery

Tri-f ]uorotoluene 93. 3?
Bromobenzene 98.2%

Gasoline Surrogate Recovery

Trif l-uorotof uene
Bromobenzene

97.22
103C

BETX values reported in pg/kS (ppb)
Gaso.l-ine val-ues reported in nglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable qasoline pattern.

Quantitation on totaL peaks in the gasoline range from Tol-uene to NaphthaJ-ene.

Resul-ts corrected for soil moisture content per Section l-1.10.5 of EPA Method 8000C.

FORM I T#+#ffi : #ffiffie4#



Arstfisrb@
INCORPORATEDORGAIIICS ATiIATYSIS DATA SHEET

BETX by l{ethod SDl8021BN1od
TPHG by Method NWIPHG
Page 1 of 1

T,eh Semnl e TD: TA20I
LIMS ID: LL-L2637
Matrix: Soil-
Data Release Authorized:\N
Reported : 06 / L4 / II

Date Analyzed: 06/13/1.1. 09:19
Instrument/Analvst : PlD2 /MH

CAS Nunber Analyte

Samp1e ID: MW-11-20
SAMPLE

At'- Pannrf Nln. TA20-URS
Project: Laurel Station

Event:33762118
Date Sampled: 06/01 /1,I

Date Received: 06/1,O/1,1,

Purge Vol-ume: 5.0 mL
Sample Amount: 100 mg-dry-wt

Percent Moisture: 9.tZ

RL Result

1L-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
11 9601--23-L m, p-XyIene
95-41 -6 o-Xyl-ene

L2
1"2

T2
24
L2

<12U
<T2U
<12U
<24U
<12U

GAS ]D
Gasoline Range Hydrocarbons 4.8 < 4.8 U ---

BETX Sumogate Recovery

Tri f l-uorotol-uene
Bromobenzene

95.32
99.8%

Gasoline Sunogate Recovery

Trif l-uorotof uene
Bromobenzene

99 .2e"
r04z

BETX val-ues reported in pS/kS (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: lndicates the presence of gasoline or weathered gasoline.
GRO: Positive resuft that does not match an identifiable gasoline pattern.

Quantitation on total- peaks in the gasol-ine range from Tol-uene to Naphthal-ene.

Resufts corrected for soil moisture content per Section l-l-.10.5 of EPA Method 8000C.

FORM I E f+Hffi ; ffik#H*t i"



tr3bfis*@
INCORPORATEDORGATiIICS AIIATYSIS DATA SHEET

BETX by t{ethod SW8021ENlod
TPHG by t{ethod }iII{':IPHG
Page 1 of 1

Lab Sample ID: TA20J
LIMS ID:11-12638
Matrix: Soil-
Data Rel-ease Authorizedt \\N
Reported:. 06/14/II

Date Anafyzed: 06/L3/L1 09:48
Instrument/Anaf vst : PID2 /MH

CAS Nunber Anal.yte

Sample ID: lfi-11-25
SAI4PLE

OC Rennrf Nn' TA2O-URS
Project: LaureI Station

Event: 337 62'778
Date Sampled: 06/01 /II

Date Received: 06/70/II

Purge Volume: 5.0 mL
Sample Amount: 100 mg-dry-wt

Percent Moisture: 9.0%

Rt Result

1!-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
1 ?qGn1 -)?-1 m n-Xrrl ono
95-41 -6 o-XyJ-ene

I2
T2
I2
24
L2

<L2u
<12U
<12U
<24u
<12U

GAS ID
Gasoline Ranqe Hydrocarbons 4.8 < 4.8 U ---

BETX Sumogate Recovery

Tri ffuorot oluene
Bromobenzene

93. 6?
98.8?

Gasoline Surrogate Recovery

Tri f l-uorotof uene
Bromobenzene

96.42
L02Z

BETX val-ues reported in pg/kg (ppb)
Gasol-ine va1ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positj-ve resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Resul-ts corrected for soi-l- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I t f+HqfT ; H}*trffir-Fe-q



Ars5fiSrb@
INCORPORATEDORGANTCS A}IAI,YSIS DATA SHEET

BETX by !4ethod SW8021BNtod
TPHG by l4ethod NWTPHG
Page 1 of 1

Lab Sample ID: TA20K
LIMS ID: II-12639
Matrix: Soi-1
Data Rel-ease Authori- zed : \NAN/
Reported : 06 / L4 / LL

Date Analyzed: 06/L3/LL 10:16
rnstrument /Anal-vst' i v rDz / LvttT

CAS Nunber Analyte

Samp1e ID: l'1!{-11-30
SAMPLE

A/r Dannrf NTn . .nA2 0-URSYv r\vyv!

Project: Laurel Station
Event:33762118

Date SampJ-ed: 06/08/II
Date Received: 06/LO/II

Purge Vol-ume: 5.0 mL
Sample Amount: 110 mg-dry-wt

Percent Moisture: 5. 6?

RL Result

1I-43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
71960I-23-I m,p-Xylene
95-41-6 o-XyIene

11
11
11
22
11

< 11 U
< 11 U
< 11 u
<22v
< 11 U

GAS ID
Gasol-ine Range Hydrocarbons 4.5 < 4.5 U ---

BETX Surrogate Recovery

Trif f uoroto.l-uene
Bromobenzene

88.62
93.18

Gasoline Surrogate Recovery

Tri fluorotoLuene
Bromobenzene

9r .6eo
96.32

BETX values reported in Vg/kg (ppb)
Gasofine val-ues reported in mglkg (ppm)

GAS: fndj-cates the presence of gasoline or weathered gasoline.
GRO: Posi-tive resul-t that does not match an identifiable qasol-.ine pa!rern.

Quantitatj-on on total- peaks in the gasoline range from Tol-uene to Naphthalene.

Results corrected for soj-l- moj-sture content per Section 11.10.5 of EPA Method 8000C.

FORM I g f+Hw r *Hffia+::*



fiisbfisrb@
INCORPORATEDORGAI.IICS AIIALYSIS DATA SI{EEI

BETX by Ddethod SlV8021BD1od
TPHG by t'tethod LiIW:IPHG

Page 1 of 1

Lab Sample ID: TA20L
LIMS ID: L7-12640
Matrix: Soif
Data Re]ease Authori-zedt NtJ{
Reported: 06/14/II

Date Analyzed: 06/13/LL 12:09
Instrument /Anaf vst : PID2 /MH

CAS Nurober Analyte

Sanple ID: t'S[-11-35
SAIttPLE

rt/- Ponnrl- \In. TA2Q-URS
Pro j ect : LaureJ- Station

Event : 337 62'7'7 8
Date Sampled: 06/08/II

Date Received: 06/10/1,1,

Purge Volume: 5.0 mL
Sample Amount: 99 mg-dry-wt

Percent Moisture: 1.52

RL Result

1I-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
l'7 960L-23-i- m, p-Xylene
95-41-6 o-Xylene

13
13
13
25
13

<13u
<13u
<13u
<25u
<13U

GAS ID
Gaso1ine Range Hydrocarbons 5.0 < 5.0 U ---

BETX Surrogate Recovery

Tri f l-uorotof uene
Bromobenzene

95.8%
9J .2eo

Gasoline Surogate Recovery

Trif l-uorotoluene
Bromobenzene

98.0U
101U

BETX values reported in pS/kS (ppb)
Gasol-ine values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasofine.
GRO: Posi-tive result that does not match an identifiable qasofine pattern.

Quantitation on total- peaks in the gasofine range from Tol-uene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I f, f+H*d# ; ffiwffisHF



*rs5fisrb@
INCORPOR/\TEDORGA!{ICS A}IAI,YSIS DATA SHEET

BETX by Method SW8021BN1od
TPHG by l4ethod NWTPHG
Page 1 of 1

Lab Sample ID: TA20M
LIMS ID: LL-L264L
Matrix: Soil-
Data Refease Authorized:
Reported: 06/i.4/LI

Date Analyzed: 06/L3/L7 12:3'7
-Lns!rumenE /Anaavst' i Y luz / LvttT

CAS Nunber Analyte

SampJ-e ID: tff-11-40
SA}4PLE

At'- Pannrl- lrJn. rPA20-URS

Project: Laurel Station
Event:33762718

Date Sampled: 06/08/11
Date Received: 06/L0/n

Purge Volume: 5.0 mL
Sample Amount: 110 mg-dry-wt

Percent Moisture: 6.0%

RL Result

17-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
I1960I-23-I m,p-Xyfene
95-41-6 o-Xylene

I2
L2
L2
23
L2

<12v
<L2u
<L2u
<23u
<L2u

GAS ID
Gasoline Range Hydrocarbons 4.6 < 4.6 U ---

BETX Surrogate Recovery

Tri fluorot oluene
Bromobenzene

94.22
91 .72

Gasoline Surrogate Recovery

Trif luorotol-uene
Bromobenzene

96 .52
101%

BETX values reported in pS/kS (ppb)
Gasoline val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasolj-ne or weathered gasoline.
GRO: Positive result that does not match an identifi-ab1e qasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

Results corrected for soi.l- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I T*trffi : ffiffi#ffi f"



Alsifisrb@
INCORPORATEDORGAIIICS AI.IAIYSIS DATA SHEEI

BETX by Method S'9l80218t'1od
TPHG by ldethod NWTPHG
Page 1 of 1

Lab Samp1e TD: TA20N
LIMS ID:. 7I-72642
Matri-x: Soil
Data Release Autho rized, \NJtal
Reported: 06/14/II

Date Anal-yzed: 06/L3/II 13:05
Instrument /Analyst : PlD2 /MH

CAS Nunber Analyte

Sanp1e ID: lfi-11-45
SAI'{PLE

Ar- Pannrl- \Ia . I'A2 Q-URS
Proi er:t : T,aurel- Station

Event:33762718
Date Sampled: 06/08/LL

Date Received: 06/L0/LL

Purge Vol-ume: 5. 0 mL
Sample Amount: 95 mg-dry-wt

Percent Moisturez 4.92

RJ, Result

1I-43-2 Benzene
108-88-3 Tol-uene
100-4l--4 Ethylbenzene
T ? q6n1 -2?-'l m n-Yrr'l anorLt, }J Z\ )| f vrrv

95-41-6 o-Xylene

1J
13
13
26
1J

< 13 U

< 13 u
<13U
<26V
<13U

GAS ID
Gasol i ne Renoe Hrrdror-:rLrons 5.3 < 5.3 U ---

BETX Surogate Recovery

Tri fluorotoluene
Bromobenzene

93.6C
97 . Le"

Gasoline Surrogate Recovezy

Trif l-uorotof uene
Bromobenzene

95.58
1008

BETX val-ues reported in VS/kg (ppb)
Gasoline val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasofine.
GRO: Positive resul-t that does not match an identifiable qasoline pattern.
n'---rr+-+r total peaks in the gasoline range from Toluene to Naphthalene.vuolrLf LoLfvrl vlr

Results corrected for soj-l moisture content per Section 1l-.10.5 of EPA Method 8000C.

FORM I Eeff#; ffi@#Str



Ars5fiSrb@
INCORPORATEDORGANTCS AT.IAIYSIS DATA SHEET

BEIX by l4ethod SDl8021BMod
TPHG by ldethod NWTPHG
Page 1 of 1

l.An samnrc rr). tAzuu
LIMS ID: L1-L2643
Matrix: Soil
Data Release Authorized:
Reported: 06 / 14 / lL

Date Analyzed: 06/73/L1 13:33
Instrument /Ana1vst : PID2 /MH

CAS Nuuber Analyte

Sample ID: lfl-11-49
SAMPLE

At'- Dannrr- Nln. TA20-URS
Yv l\vyv!

Project: Lauref Station
Event:33762118

Date Sampled: 06/08/II
Date Received: 06/10/II

Purge Vofume: 5.0 mL
Sample Amount: 68 mg-dry-wt

Percent Moisture: 8.5%

RL Resul-t

-l I- 43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
L1960I-23-7 m,p-Xylene
95-41-6 o-Xylene

18
18
18
31
18

<18U
<18u
< 18 u
<37u
< 18 u

GAS ID
Gasol i ne Ranoe Hrrdrnc:rhnns 1 .4 < '7 .4 U ---

BETX Surrogate Recovery

Tri fluorotofuene
Bromobenzene

93 .9e"
98.02

Gasoline Surogate Recovery

Trif l-uorotol-uene
Bromobenzene

96. 58
L022

BETX values reported in VS/kq (ppb)
Gasoline val-ues reported in nglkg (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable sasoline pattern.
n"^-+i+^rr r^!^r ^^^r-^ r- +he o:snl inc r:nqg ffOm Tol-uene to N:nhfhelenevuqrrLrLaLrull vll LULar PgoND rll Llrs voovJrrrs !orrvv ttvttt tvrugllE Lv lroprrurraf srls.

Resufts corrected for soil- moisture content per Secti-on 11.10.5 of EPA Method 8000C.

FORM I T*Hffi; ffiffi**"



ixssf;*:tb@
INCORPORATEDORGA}IICS ANAI.YSIS DATA SIIEET

BETX by l4ethod SW8021BDtod
TPHG by t'lethod NWTPHG
Page 1 of 1

Lab SampJ-e ID: TA20P
LIMS ID: II-12644
Matri-x: SoiI
Data Release Authorized: \v\^"r'I
Reported: 06/14/II

Date Anal-yzed; 06/13/11 14:01
lnstrumenc/AnaJ_vsE i Y LDz/ Lvltl

CAS Nuober Analyte

SamPle ID: l'lll-10-5
SAI'{PLE

Ar'r Pannri- Nrn. TA20-URS
Yv !\vl/v!

Project: Lauref Station
Event:33762718

Date Sampled: 06/08/17
Date Received: 06/I0/11,

Purge Volume: 5.0 mL
Sample Amount: 110 mg-dry-wt

Percent Moisture: 7.8%

RL Result

7I-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
L'7 9601--23-7 m, p-Xylene
95-41-6 o-Xylene

11 < 11 U

11 < 11 U

11 < 11 U

22 <22U
11 <11U

GAS ID
Gasoline Range Hydrocarbons 4.5 < 4.5 U ---

BETX Surogate Recovery

Trifl-uorotoluene 95.0U
Bromobenzene 98 .9e.

Gasoline Surrogate Recovery

Tri fluorot oluene
Bromobenzene

91 .42
101%

BETX values reported in pS/kg (ppb)
Gasoline values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positi-ve resuft that does not match an identifiabl-e qasol-ine pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

Results corrected for soif moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I -f-#\k# : ffi#**E



Arsifi:rb@
INCORPORATEDORGAI{ICS A}IAIYSIS DATA SIIEET

BETX by l4ethod SW8o21Btvtod
TPHG by ldethod NWTPHG
Page 1 of 1

Lab Sample ID: TA20Q
LIMS ID: II-72645
Matrix: Soif
Data Rel-ease Authorized:
Renortecl.. O6/1 4 /II

Date Analyzed: 06/l\/1,L 20:58
Instrument/Analvst z PID2 /MH

CAS Nunber Analyte

Sanple ID: t'191-10-10
SAI{PI,E

QC Report No: TA20-URS
Project: Laure1 Station

Event:33762718
F\rf a e=mnt ar{. i6/08/II

Date Received: 06 / 70 / 1,7

Purge Vo.l-ume: 5.0 mL
Sample Amount: 50 mg-dry-wt

Percent Moisture: '7 .0e"

RL Reeult

11-43-2 Benzene
108-88-3 Toluene
100-4l--4 Ethylbenzene
179501-23-1 n,p-Xy1ene
95-47-6 o-Xylene

25 <25U
25 180
25 <25U
50 230
25 1,100

GAS TD
GaEoline Range Hydrocarbons 10 1,100 GAS/GRO

BETX Surrogate Recovery

Tri-f luorotol-uene 89.03
Bromobenzene LL2Z

Gasoline Sumogate Recovery

Trif l-uorotoluene
Bromobenzene

92 .52
10 6?

BETX values reported in pS/kS (ppb)
Gasofine values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Tol-uene to Naphthalene.

Results corrected for soil moi-sture content per Section 11.10.5 of EPA Method 8000C.

FORM I T*?ffi: ffiffi#5t



AXsSilSrb@
INCORPORATEDORGAI{ICS A}IALYSIS DATA SHEEI

BETX by l4ethod SW8021EN1od
TPHG by l4ethod NWTPHG
Page 1 of 1

Lab Sample ID: TA20Q
LIMS ID: LL-L2645
Matrix: SoiI
Data Release Authorized:
Ronnrtorl . nG /1 

^ 
/IIV9I LJT

Date Anafyzed: 06/1.3/II 14 :29
Instrument/Analvst : PID2 /MH

Sanple ID: t'tr{-10-10
DILUTION

OC Renort No: TA2O-URS
Project: Laurel- Station

Event: 337 62118
Date SampJ-ed: 06/08/LL

Date Recei-ved: 06/L0/1L

Purge Volume: 5.0 mL
Sample Amount: 10 mg-dry-wt

Percent Moisturez 7.0%

CAS Nuuber Analyte RL Result

1I-43-2 Benzene I20 < I20 U
108-88-3 Toluene L2O 150
100-41-4 EthyJ-benzene 1,20 < 120 U
I'79601-23-7 m,p-Xylene 250 < 250 U
95-47-6 o-Xy1ene L2O 990

GAS ID
Gasoline Range Hydrocarbons 50 11300 GAS/GRO

BETX Surogate Recovery

Trifl-uorotoluene 92.52
Bromobenzene 99.22

Gasoline Surrogate Recovery

Trif l-uorotof uene
Bromobenzene

94 .52
It42

BETX vafues reported in pS/kg (ppb)
Gasoline vafues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabfe gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

Results corrected for soif moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I Te=#: ffiffiffiffi#



Ars5f,S*@
INCORPORATEDORGA}IICS A}TALYSIS DATA SHEET

BETX by Method SW8021EMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: TA20R
LIMS ID: 17-L2646
Matrix: Soil
Data Rel-ease Authorized:$
Reported : 06 / 14 / L7

Date Anal-yzed: 06/1,3/1,I 1-4:51
J.NSETUMENE / ANAIVST 2 Y LUZ / LV!T7

CAS Nunber Analyte

Sanp1e ID: l'1}l-10-15
SAMPLE

Ar'- Pannrf lr'ln. TA20-URS
Project: Laurel- Station

Event : 337 62'7'7 I
Date Sampled: 06/09/L1.

Date Received: 06/L0/LL

Purge Volume: 5.0 mL
Sample Amount: 110 mg-dry-wt

Percent Moisture z '7 .jeo

RL Result

'7L-43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
I'7 960I-23-I m, p-Xylene
95-4'l -6 o-Xyl-ene

11 < 11 U

11 < 11 U

11 < 11 U

23 <23V
11 < 11 u

GAS ID
15 GASGasoline Range Hydrocarbons 4.5

BETX Surrogate Recovery

Trif luorotol-uene 94.12
Bromobenzene 98.5?

GasoJ-ine Surogate Recovery

Trif luorotol-uene
Bromobenzene

96 .22
r02z

BETX values reported in pg/kS (ppb)
Gasol-j-ne val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasol-ine.
GRO: Positive resul-t that does not match an identifiabl-e qasol-ine oattern.

Quantitati-on on total peaks in the gasoline range from Tofuene to Naphthalene.

Resu1ts corrected for soj-I moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I -il-Ftr#: ffiffiHffi?



Ar$fisrb@
INCORPORATEDORGAIIICS A}IAI.YSIS DATA SHEET

BETX by Method Sll8021BN1od
TPHG by Method lilt{IPHG
Page 1 of 1

LAD sAMDI-E 1U: 'I'AZU5
LIMS IDI 11-12641
Matrix: SoiI
Data Release Authorized: ${
Reported: 06/14/7I

Date Anal-yzed: 06/1,3/1,1 15 :26
Instrument/Analyst : PlD2 /MH

Sauple ID: I'lW-10-20
SAI'IPLE

OC Renorf Nn: TA2Q-URS
Pro j ect : LaureJ- Station

Event:33762118
Date Sampled: 06/09/IL

Date Received: 06/I0/II

Purge Volume: 5.0 mL
Samp1e Amount: 110 mg-dry-wt

Percent Moisture: 1 .5%

CAS Nunber Anal-yte RL Resu].t

'7 I-43-2 Benzene 11 < 11 U
108-88-3 Toluene 11 19
100-41-4 Ethylbenzene 11 < 11 U
L796OL-23-L m,p-XyJ.ene 22 31
95- 41 - 6 o-Xyl-ene 11 < 11 U

GAS ID
Gasoline Range Hydrocarbons 4.4 L2O GAS

BETX Surrogate Recovery

Trif luorotol-uene 93 .9"6
Bromobenzene 1042

Gasoline Surrogate Recovery

Trif l-uoroto.l-uene
Bromobenzene

9'7 .5%
L19e"

BETX val-ues reported in pg/kS (ppb)
Gasoline val-ues reported in mglkg (ppm)

GAS: Indj-cates the presence of gasoline or weathered gasoline.
GRO: Posi-tive resul-t that does not match an identifiabl-e qasol-ine pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I ?*Hffi. ffimffiss



Arsifisrb@
INCORPORATEDORGAI{ICS AI.IALYSIS DATA SHEET

BETX by l.lethod S![80218D1od
TPHG by tlethod NWTPI{G
Page 1 of 1

Lab Sample ID: TA20T
LIMS ID: Ll-12648
Matrix: Soil- r ,

Data Release Authorized, \CrAf
Reportedl. 06/14/II

Date Analyzed: 06/L3/1-L 15:54
Instrument /Analyst t PlD2 /MH

CAS Nunber Analyte

Sample ID: t'fi{-10-25
SAIvtPLE

ot'- Ronnri- lrln. TA20-URS
Pro j ect : Laurel- Stati-on

Event:33762118
Date SampJ-ed: 06/09/77

Date Received: 06/L0/L1

Purge Volume: 5.0 mL
Sample Amount: 110 mg-dry-wt

Percent Moisturez 1 .1et

RL Result

'lI-43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
L'1960L-23-I m,p-XyIene
95-4'7 -6 o-Xylene

11
11
11
22
11

< 11 u
<11 u
< 11 u
<22u
<11 u

GAS ID
Gasol-ine Range Hydrocarbons 4.5 < 4.5 U ---

BETX Surrogate Recovery

Tri fluorot ofuene
Bromobenzene

92.22
98.5?

Gasoline Surrogate Recovery

Tri f l-uorotol-uene
Bromobenzene

93.3%
101?

BETX val-ues reported in pS/kg (ppb)
Gasol-ine vafues reported j-n mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable qasoline Dattern.

Quantitation on total- peaks in the gasoJ-ine range from Tofuene to Naphthatene.

Resul-ts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I T-ft*ffi: #ffiffiS#



Arssfisrb@
INCORPORATEDORGATiIICS AI{AI,YSIS DATA SIIEET

BETX by Method SW8021Bt'lod
TPHG by l4ethod IiIW:IPHG
Paqe 1 of 1

Lab SampJ-e ID: TA20U
LIMS ID: LL-L2649
Matrix: Water
Data Release Authorized:
Reported: 06 / 14 / lI

Date Analyzed: 06/L3/LL 07:55
Instrument,/Analvst z PID2 /MH

CAS Nunber Analyte

Sample ID: IRIP BLANKS
SA}!PLE

f)f Pannrt- NTn. TA2$-URS
Project: Lauref Station

Event : 337 62'7'7 8
Date Sampled: 06/06/II

Date Received: 06/I0/LI

Purge Volume: 5.0 mL
Dilution Factor: 1.00

RL Result
'7 I-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
I1960I-23-I m,p-Xylene
95-41-6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gesol i nc R:ncra Hrrdrnr-arlrons 0.10 < 0.10 U ---

BETX Sumogate Recovery

Trifluorotofuene 91.92
Bromobenzene 1,022

Gasoline Sumogate Recovery

Trif l-uorotol-uene
Bromobenzene

100?
1058

BETX val-ues reported in pgll, (ppb)
Gasoline val-ues reported in mgll, (ppm)

GAS: Indicates the presence of gasol-ine or weathered gasoline.
GRO: Positive resuft that does not match an identifiabl-e gasoline pattern.

Quantitation on totaf peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I ! F-+H{C3" HHffitF+#



ANALYTICALA
RESOURCESV

oRGAr.Ircs AlrArYsrs DATA SHEET tNcoRPoRATED
BETX by l{ethod SW8021EN1od Sample ID: LCS-051111
Page 1 of 1 LAB CONTROL SAI'{PLE

Lab SampJ-e ID: LCS-061111 QC Report No: TA2O-URS
LIMS ID: II-1,2629 Project: Laurel Station
Matrix: Soi-I Event: 337 62118
Data Release Authorized: \\y Date Sampled: NA
Reported: 06 / 14 / 1,1 Date Recei-ved: NA

Date Analyzed LCSz 06/ll/11 09:1,2 Purge Vofume: 5.0 mL
LCSD: 06/L1/L1 09:40

lnstrument,/Ana]yst LCS: PID2/MH Sample Amount LCS: 100 mg-dry-wt
LCSD: PID2/MH LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD
Analyt€ LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Benzene
Toluene
Ethylbenzene
m, p-XyIene
n-Yrrl ano

RPD calcul-ated using sample concentrations per SW846.

BETX Sumogate Recovery

247 185 1308 226 185 L22Z 6.42
1930 1820 106% 1830 L820 101? s.3?
572 535 1078 533 535 99 .62 1 .rZ

2020 2000 101? 1880 2000 94.02 '7.22
952 905 1058 902 90s 99 .12 s. 4?

Reported i-n pglkg (ppb)

Trif luorotol-uene
Bromobenzene

LCS LCSD
96.5C 93.3?
99.72 97 .52

FORM III iFH*5:k5*5trFHfii



ANALYTICALA
REsouiaasV

ORGAITICS AIiIALYSIS DATA SI{EET TNCORPORATED
BETX by Method S?t8021BNtod Sample ID: LCS-061311
Paqe 1 of 1 LAB CONTROL SAI'tPLE

Lab Sample ID: LCS-061311 QC Report No: TA2O-URS
LIMS ID: 1-I-L2635 Project: Laurel Station
Matrix: Soil Event: 33762118
Data Rel-ease Authorizedt V{\y' Date Sampled: NA
Reported: 06/74/lI Date Received: NA

Date Analyzed LCSz 06/13/11 06:13 Purge Vol-ume: 5.0 mL
LCSD: 06/L3/L1- 06:41

fnstrument/Analyst LCS: PID2/MH Sample Amount LCS: 100 mg-dry-wt
LCSD: PID2/MH LCSD: 100 mq-drv-wt

spike Lcs spi;. LcsD
Analyte LCS Added-LCS Recowery LCSD Added-LCSD Recovery RPD

Benzene
Tol-uene
Ethylbenzene
m, p-XyIene
a-Yrrl ana

RPD calculated using sampfe concentrations per SW846.

BETX Surrogate Recoveryr

196 185 106? 2r2 185 115% 7. B?
1660 1820 9r.22 17s0 L820 96.22 5.3%
488 535 9r.22 s16 53s 96.42 5.6?

1750 2000 87.58 1,820 2000 91.09 3. 9?
824 905 9t-.0t 863 90s 95.42 4.62

Reported in pglkg (ppb)

Trif l-uorotoluene
Bromobenzene

LCS LCSD
89.7% 95.0?
105? 99.92

FORM III T*Hffi: ffi#ffiG#



ORGAI.UCS AI{ALYSIS DATA SHEET
TPHG by l4ethod !{I,f,tPHG
Page 1 of 1

Lab Sample ID: LCS-061111
LIMS ID: LL-1"2629
Matrix: Soil-
Data Rel-ease Authorized: \\r.IReported: 06 / 74 / 7I

Date Anal-yzed LCS: 06/II/1,I 09:.12
LCSD: 06/1,I/II 09:40

Instrument/Analyst LCS: PID2/MH
LCSD: PID2/MH

Analyte

2
ANALYTTCAL(ril[
RESOURCES\gZ
INCORPORATED

Sample ID: LCS-061111
LAB CONTROL SAI'{PLE

QC Report No: TA2O-URS
Project: Laurel- Station

Event: 337 62'7"78
Date Sampled: NA

Date Received: NA

Purge Vol-ume: 5.0 mL

Sample Amount LCS: 100 mg-dry-wt
LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD
LCS Added-LCS Recov€ry LCSD Added-LCSD Recoverf' RPD

Gasoline Range Hydrocarbons 50.0 50.0 100? 46.5 50.0 93.0? 7.3?

Reported in mglkg (ppm)

RPD cal-cul-ated using sampl-e concentrations per SW846.

TPHG Sumogate Recovery

LCS LCSD
Tri-ffuorotol-uene 1033 100?
Bromobenzene 1,0'72 104?

FORM III -Y-*e*. e##ffiT



ANALYTICALA
REdifi;EsV

ORGAI{ICS ANAIYSIS DATA SHEET INCORpORATED
TPHG by l4ethod NWTPHG Sample ID: LCS-051311
Page 1 of 1 LAB CONTROL SAI'{PLE

Lab Sample fD: LCS-061311 QC Report No: TA2O-URS
LIMS ID: II-12635 Project: Lauref Station
Matrix: Soil Event: 33762118
Data Release Authorized:\J Date Sampted: NA
Reported: 06/14/II Date Received: NA

Date Anal-yzed LCS: 06/13/L1 06:13 Purge Volume: 5.O mL
LCSD: 06/1-3/LL 06:41

Instrument/Analyst LCS: PID2/MH Sample Amount LCS: 100 mg-dry-wt
LCSD: PID2/MH LCSD: 100 mg-dry-wt

Spike LCg Spihe LCSD
Analyte LCS Added-LCS R€covery LCSD Added-LCSD Recovery RPD

Gasol-ine Range Hydrocarbons 45.3 50.0 90.6* 45.4 50.0 90.8? 0.22

Reported in mglkg (ppm)

RPD calculated using sampfe concentrations per SW846.

TPHG Surrogate Recovery

LCS LCSD
Tri-fluorotol-uene 100? 1,022
Bromobenzene 7I4Z 1078

FORM III I ftHffi : t#ffiffibs



Extractions Totaf Sol-ids-extts
Dafa Rrz: DamiFn Gfeene
Created: 6/I0/IL

Oven ID:

Worklist : 54'7 2
Anal-yst: DG

Comments:

Bal-ance I D :

Samples

SampJ-es

In:

Out:

ARI ID
CLIENT ID

Date:

Date:

Tare Wt
(s)

'r'1me:

'1 l.me :

Temp: AnaJ-yst:

Anr I rr<]- .

pH
Wet Wt

(s)
Dry Wt

(s) ? Sol-ids

1. TA2OA
II-L2629
MW-).2-25

2. TA2OB
rr-12630
MW- 1 2 -30

3. TA20C
77-L263I
MW- 12- 3 5

4. TA2OD
II-12632
MW-12-39

5. TA2OE
LL-12633
MW-12-45

6. TA2OF
LI-12634
MW-l_2-50

1. TA2OG
Lr-L2635
MW-12-54

8. TA2OH
r1-12636
SoiJ- Dup 13

9. TA2OI
rL-7263'7
MW-11-20

10. TA20J
7I-12638
MW-11-25

11. TA20K
rr-12639
MW- 1 1 -30

1.16 10.78 t_0. 15 93. s

1. 15 t0.02 9.38 92 .8

1.17 10.09 9.70

T .I1 10.36 10.05 96.6

1.19 10.05 9.58 o/ 1

1.17 l_0.07 9.33 91, .7

1. 18 L0 .41 9.81 92 .9

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NRL2. TA20L
!7-12640
MW-11-35

13. TA20M
rr-1-264r
MW-11-40

1-.r1

1.16

1.17 10.05

T .11

1.16

10.35 9.36 89.2

10.07 9 .26 90.9

9 .25 91.0

10.31 9.80 94 .4

10.13 9 .46 92 .5

10.07 o E,/ 94.07.L'7

Workl-ist ID: 54'7 2 Paao.

NR

T-*ffiffi: #trf 5"##



Extractions Total- Solids-extts
Dafa Bv: Demitrn Greene
Created t 6/L0 /7I

Oven ID:

Workl-ist: 541 2
Analyst: DG

Comments:

Bal-ance ID:

Qamn l oc Tn .

Samples Out:

Tare WtARI ID
CLIENT ID

Wet Wt
(s)

Dry Wt
(s) ? Sol-ids

'r'1me:

Time:

An: I rrqJ- .

An: I rzql- .

n I-lY.'

1,4 . TA2 0N
rr-L2642
MW-11-45

15. TA200
rr-L2643
MW-11-49

16. TA2OP
I1-12644
MW- 1 0-5

I1. TA2OQ
rr-L2645
MW-10-10

18. TA20R
rr-72646
MW-10-15

19. TA20S
rr-1264'7
MW-10-20

20. TA20T
rI-12648
MW-10-25

r.L'7 10.17 9 .13 95.1

10.22 91. s

L0.22 9.51 o)t

10.59 9.93 93.0

10. 60 o o/ 93.0

10.83 10.10 92 .5

10.50 9.18 92.3

NR

1.18

1.16

L.1'r

t.11

1.16

I.L-1

NR

NR

NR

NR

NR

NR

Workl-ist ID:54'72 Draa.

E f+Hffi : ffi*# k &# 3_



J/ E Analytical Resources, I ncorporated

-aU Analytical Chemists and Consultants

Jvne27,20ll

Karen Mixon
URS Corporation
Century Square
l50l Fourth Avenue Suite 1400
Seattle, WA 98101

RE: Kinder Morgan Laurel Station Data Gap, 33762778
ARI Job: TA58

Dear Karen:

Please find enclosed a copy of the Chain-of-Custody (COC) record, sample receipt
documentation, and the final data package for the project referenced above.

Sample receipt information and analytical details are addressed in the Case Narrative.

An electronic copy of this data package will be kept on file at ARI. If you have any
questions or require additional information, please contact me at your convenience.

Sincerely,
ANALYTICAL RESOURCES. INC.

Kelly Bottem
Client Services Manager
(206) 6es-62rr
kellyb@arilabs.com
www.arilabs.com

Page 1 ot lq I
4611 South 134th Place, Suite 100. TukwilaWAg8l68 o 206-695-6200 o 206-695-6201 fax



ANALYTICAL
RESOURCES
INCORPORATED

Case Narrative
Project: Laurel Station
ARI IDs: TA58
Jane27,20ll
Page 1 of I

Samnle Receint:

Analytical Resources, Inc. (ARI) accepted twenty soil samples and trip blanks in good condition on June 10,
20ll originally under ARI Sample Delivery Group (SDG) TA20. The samples were received at a cooler
temperature of 2.6oC. For further details regarding sample receipt please refer to the enclosed Cooler Receipt
Forms.

Select samples were originally analyzed for NWTPH-G plus BTEX and NWTPH-Dx, as requested on the
Chain of Custody.

Sample TA20 Q required SIM PAHs follow up analysis and has been included under ARI Sample Delivery
Group (SDG) TA58.

PAIIs bv 8270D SIM:

The samples were extracted on 6/16lll and analyzed on 6/22/ll and 6/23/11 - within the method
recommended holding times.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): Are in control.

Surrogates: All surrogate percent recoveries were within control limits.

Method Blank The method blank was free of contamination.

Samples: There were no irregularities with the samples.

LCS/LCSD/ RPD(s): Are in control.

I de ?: }.& 1 Err! Ldt E# 6iig 5"f'
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Analytical Resources, lncorporated
Analytical Chemists and Consultants

ARrcrrent LEpS
COC No(s)

Samples Logged by:

Cooler Receipt Form

Project Name'

ps6:9X UPS Courier Hand Delivered OtherDelrvered

Tracking No

Preliminary Examination Phasel

Were intact, properly srgned and dated custody seals attached to the outsrde of to cooler? yES G...Were custody papers included with the cooler? (Eg NO

Were custody papers properly frtled out (ink, signed, etc.) . .. . @ NO

Temperature of Coole(s) ('C) (recommended 2.0-6 0 'C for chemistry) AIA
lf coolertemperatureisoutof comptiancefrtt outformoooToF TempGun too_%I!\JW

coorerAccepteo ov .rkV o.t" i*r/t0/tl ,,r" [Cf)S 
'-

YES

Other:

Were all boftles sealed rn rndivrdual plastrc bags?

Drd all bottles arrrve in good condrtton (unbroken)?

Were all bottle labels complete and legiblea .. .. ..

Dtd the number of containers hsted on COC match with the number of contarners recerved?

Drd all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (bottles) require preservatron? (attach preservatron sheel, excluding VOCs)...

Were all VOC vials free of arr bubbles?

Was suffrcient amount of sample sent in each bottle? .

Date VOC Tnp Blankwas made atARl ...^......

Assisned ARI Job *", 'Tft 2 O

Was Sampte Sptit by ARt . @

@
NA

NA

Date/Ttme

Time:
* Notify Project Manager of discrepancies or concems n

forms and aftach ail shipping documents

Sample lD on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COC

Notes, Discrepancies, & Resolulions:

By Date

ffi FFsbu$nes'
?'{ mm

I r.{lto
>{ mrh

0ff
Small ) "sm"

Peabubbles ) "p5"
Large ) "lg"
Headspace ) "hs"

0016F
3tzt10

Revision 014

r .d.]il'fr.a'.e iLtrIdJmadltg.,t58"4

Cooler Receiot Form



Sampre rD Cross Reference Report #slfiS*O
INCORPORATED

ARI Job No: TA58
Client: URS

Project Event : 337 6211 I
Pro j ect Name : Laurel Station

ARI ARI
Sanple ID Lab ID LIMS ID Matrix Sample Date/Tine VTSR

1. MW-10-10 TA58A I7-I2953 Soil- 06/08/11 15:50 06/10/1,1, 10:05

Printed 06/1"4 /II



Arsbffseb@
INCORPORATED

SIM SW827O SURROGATE RECOVERY SUMIIARY

Matrix: Soil- QC Report No: TA58-URS
Project: LaureI Station

331 6277 8

Client ID MNP DBA TOT OUT

MB-061611
LL5-UOLOl_l_
LCSD- 0 61 61 1
MW-10-10
MW-10-10 DL

10.12 1058 0
70.'72 1042 0
70.08 103? 0
73.08 65.38 0
73.3t 1008 0

LCS/IA LIMITS QC LIMITS

(MNP) : d10-2-Methylnaphthafene (35-100) (34-100)
(DBA) : d14-Dj-benzo (a,h)anthracene (3'7-L20 ) (10-117)

Prep Method: SW3546
Log Number Range: 1I-12953 to 11-L2953

Page 1 for TA58
FORM-II SIM SVY827O

i t,3.9at6. : tff8.ffi.t! "! EJ



ORGAI{ICS AI{AIYSIS DATA STIEET
PtiLAs by SIM SW8270D-SIM GClI.{Si
Page 1 of 1

Lab Sample ID: MB-061611
LIMS ID:11-12953
Matrix: Soil /n
Data Rel-ease Authorized: //n
Reported: 06/24/lI

Date Extracted: 06/16/1L
Date Analyzed: 06/22/L1 L2z36
Instrument/Analyst : NT 4 / JZ
GPC Cleanup: No
Sil-ica GeI Cleanup: Yes
Al-umina Cleanup: No

CAS Nunber Analyte

aANALYTTCAL(Jnr
RESOURCES\7
INCORPORATED

Sample ID: MB-061611
. METHOD BIJANK

QC Report No: TA58-URS
Project: Laurel- Station

Event : 337 627-7 8

Date SampJ-ed: NA
Date Received: NA

Sample Amount: L0.00 g-dry-wt
Final Extract VoLume: 0.5 mL

Dil-ution Factor: 1.00
Percent Moisture: NA

RI. Result

9t-20-3
9t-s1 -6
90-L2-O
208-96-8
83-32-9
86-1 3-7
85-01-8
L20-t2-'t
206- 4 4-0
129-00-0
56-55-3
2L8-0r-9
50-32-8
1 93-3 9-5
53-70-3
79r-24-2
r32-64-9
TOTBFA

Naphthalene
2 -Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Ffuorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Indeno (L, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i )peryJ-ene
Di-benzofuran
Total- Benzoffuoranthenes

qn
qn
qn
qn
trn
qn
qn
E,n
E,n
RN
RN

RN
qn
trn
qn

< 5.0 u
< 5.0 u
< 5.0 U
< 5.0 U
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 U

Reported in pg/kg (ppb)

SIM Seoivolatile Surrogate Recovery

d10-2-Methylnaphthal-ene'7O.'72
d14-Dibenzo (a, h) anthracen 1058

FORM I E ,ga F4 -H. g,ii 6Jfi L1't -E .r
*aq-*



ORGAI.IICS AI{AIYSIS DATA SHEET
PtrLAs by SIM SW8270D-SIM cClMS
Page 1 of 1

Lab Sample ID: TA58A
LIMS ID: LI-12953
Matrix: Soif
Data Refease Authorized:
Reported: 06/24/1.1.

Date Extracted: 06/1,6/11,
Date Analyzed: 06/22/11 22231
Instrument/Analyst z NT 4 / JZ
GPC Cleanup: No
Silica Ge1 Cleanup: Yes
Al-umlna C.l-eanup: No

CAS Nunber Arralyte

AANALYTICALT'FA
RESOURCES\7
INCORPORATED

Sample fD: !1Ff-10-10
SAMPLE

QC Report No: TA58-URS
Project: Laurel- Station

Event : 337 627'7 8

Date SampJ-ed: 06 / OB / 11
Date Received: 06/L0/LL

Sample Amount: 10.85 g-dry-wt
Final- Extract Vo]ume: 0.5 mL

Dilution Factor: 1.00
Percent Moisture: 7.08

RL Reeult

4

91-20-3
91-57-6
90-12-0
208-96-8
83-32-9
a6-73-7
8s-01-8
L20-L2-7
206-44-O
129-00-0
55-55-3
218-01-9
s0-32-8
1 93-39-5
5 3-7 0-3
L9L-24-2
L32-64-9
TOTBFA

Naphthalene
2-Methylnaptrthalene
1-!!ethylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
{rrene
Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (g,h,ilperylene
Dibenzofuran
Tota]- Benzofluoranthenes

Reported in pg/kg (ppb)

4.6
4.6
4.6
4.6
4.6
4.6
4.6
4.6
4.6
4.5
4.6
4.6
4.6
4.6
4.6
4.6
4.6
4.6

1,500
4,4OO
3,000
< 4.6
< 4.6

s80
1 ,500

L20
53

180
47

230
63

< 4.6
< 4.6

13
200

38

ES
ES
ES
U

U

E
ES
M

U

U

SIM Senivol-atile Surrogate Recovery

d10-2-Methylnaphthalene 73.08
d14-Dibenzo (a, h) anthracen 65.38

FORM I t {-ll F"L 
'' 

4- tuFE U.rS a,FE rE -J



ORGAT.IICS AI.IAIYSIS DATA SHEET
PliLAs by SIM SW8270D-SIM GCll{S
Page 1 of 1

Lab Sample ID: TA58A
LIMS 1D: 1I-12953
Matrix: Soil- ,v,1
Data Rel-ease Autho rized: f
Reported: 06/24/LL

Date Extracted: 06/16/1"I
Date Anafyzed: 06/23/71 2I:23
Instrument/Anal-yst z NT 4 / JZ
GPC Cleanup: No
Sil-ica Gel Cleanup: Yes
Alumina Cleanup: No

CAS Nuober Analyte

F
ANALyTtcAy(fu
RESOURCES\7
INGORPORATED

Sample ID: tfl-10-10
DILUTION

QC Report No: TA58-URS
Project: Laurel- Station

Event:33762118
Date Sampled: 06/08/1,1,

Date Recei-ved: 06/1,0/1,I

Sample Amount: 10.85 g-dry-wt
Final- Extract Vol-ume: 0.5 mL

Dil-ution Factor t 20.0
Percent Moisture: 7.0?

RL Resu1t

91-20-3
91-57-6
90-12-0
208-96-8
83-32-9
86-73-7
8s-01-8
L20-L2-7
206-44-0
129-00-0
56-55-3
218-01-9
50-32-8
1 93-3 9- 5
53-70-3
L9t-24-2
L32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-Methylnaphthal.ene
Acenaphthylene
Acenaphthene
Fluorene
Phenanttrrene
Anthracene
Fluoranthene
Fyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo(g,h,i)perylene
Dibenzofuran
Total Benzofluoranthenes

Reported in pglkg (ppb)

92
92
92
YZ
tz
92
92
92
92
92
92
92
YZ
YZ
92
YZ

92
92

1,800
5r500
3,900
<92
<92

s60
1,500

140
L20
2LO

<92
2LO

<92
<92
<92
<92

2LO
<92

U

U

tl

U

U

U

SIM SeuivolatiJ-e Surrogate Recoverl

d10-2-Methylnaphthal-ene 73.38
d14-Dibenzo (a, h) anthracen 1008

FORX.I I I ,4,ft!?*s5.S. ifiE*Tnafib'l -"€



ORGA}.TICS AI{ALYSIS DATA SHEET
PtiLAs by sw82?oD-sIM GclMsl
Paqe I or I

Lab Sample ID: LCS-061611
LIMS ID:11-12953
Matrix: Soil- ,,2
Data Refease Authorized: 4)
Reported:06/24/1.).

Date Extracted t 06/'1,6/II

Date Anal-yzed LCS z 06/22/11 13:03
LCSD: 06/22/LL 13:30

Instrument /Analyst LCS : NT4 /,JZ
LCSD: NT4/JZ

Analyte

aANALYTICAL (J-
RESOURGESV
INCORPORATED

Sanple ID: LCS-O51611
I.AB CONTROI, SAIIPLE

QC Report No: TA58-URS
Project: Laurel- Station

Event:33762118
Date Sampled: NA

Date Received: NA

Sample Amount LCS:
LCSD:

Final- Extract Vofume LCS:
LCSD:

Di-l-utlon Factor LCS:
LCSD:

10.0 g-dry-wt
10.0 q-dry-wt
0.50 mL
0.50 mL
1.00
1.00

LCS
Spike LCS

Added-LCS Recovery
Spike LCSD

LCSD Added-LCSD Recowery RPD

Naphthalene
2-Methylnaphthalene
L-Methylnaphthalene
Acenaphthylene
Acenaphthene
El-uorene
Phenanthrene
Anthracene
Ffuoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
rndeno (I,2 ,3-cd) pyrene
Dibenz (a, h) anthracene
Benzo ( g, h, i ) peryJ-ene
Dibenzofuran
Total Benzofl-uoranthenes

LUZ
702
105
10s
103
t02
1,20
1,24
127
158
r47
t49
t-40
r49
r49
156
109
306

Reported

107 150
109 150
L02 150
rt2 150
110 1_50

1,1,2 150
124 150
129 150
131 1s0
L64 1s0
151 150
I52 150
L44 150
154 150
156 1s0
163 150
116 t-50
290 300

?1.3t 4.88
72.1* 6.62
68.0r 2.92
74.12 6.5t
?3. 3? 6. 6t
't 4.'tz 9.3*
82.'72 3.3t
86.0* 4.0t
87.3* 3. 1*
1091 3.7t
l-01t 2.'t*
101t 2.02

96. 0r 2.82
1038 3.3r
104* 4.6t
109t 4.42

77.3t 6.22
96.12 5.4*

1qn
1s0
1s0
150
r_ 50
150
150
t5u
150
150
150
150
150
150
150
150
r-50
300

68.0*
68.0r
70.0*
70. 0t
68.7t
68.08
80.0*
82.72
84.'l*
105t

9B. OE

99. 3S
93.3?
99.3?
99.3r

104 t
72.'tZ

ro2z

in pglkg (ppb)

RPD cafculated using sample concentrations per SW846.

SIM Seuivolatile Surrogate Recovery

LCS LCSD
d10-2-Methylnaphthafene 7O.12 70.08
d14-Dibenzo (a, h) anthracen 104? 103?

FORI'I III I G.L :a -td. - I"iil E dit tfi Fl !r



ORGAI\IICS ANAITYSIS DATA SHEET
Percent l,loisture/Total Solids

QC Report No: TA58-URS
Matrix: Soif Proiect: Laurel- Station

337 5277 8
Data Release Authorized: Date Received: 06/1,0/ll
Reported: 06/24/lL

ARI ID Sample ID Solids Moisture pH

TA5 8A I4V\r- l- 0 - 1 0 93.0t 7.0t

T-.affift . dftEftffi#*
;i..g.*.



fl F- Analyti cal Resou rces, I n corpo rated

-aU Analytical Chemists and Consultants

Jwrc22,2011

Karen Mixon
URS Corporation
Century Square
l50l Fourth Avenue Suite 1400
Seattle, WA 98101

RE: Kinder Morgan Laurel Station Data Gap, 33762778
ARI Job: TA50

Dear Karen:

Please find enclosed a copy of the Chain-of-Custody (COC) record, sample receipt
documentation, and the final data package for the project referenced above.

Sample receipt information and analytical details are addressed in the Case Narrative.

An electronic copy of this data package will be kept on file at ARI. If you have any
questions or require additional information, please contact me at your convenience.

Sincerely,
ANALYTICAL RESOURCES. INC.

/lhsW
Kellv Bot{em
Client Services Manager
(206) 69s-62rr
kellyb@arilabs.com
www.arilabs.com

Page I or 4V 1

4611 South 134th Place, Suite 100. TukwilaWA9B168.206-695-6200.206-695-6201 fax



ANALYTICAL
RESOURCES
INCORPORATED

Case Narrative
Project: Laurel Station
ARI IDs: TA50
Jtne22,20ll
Page I of I

Samnle Receint:

Analytical Resources, Inc. (ARI) accepted eight soil samples and trip blanks in good condition on June 14,
201I under ARI Sample Delivery Group (SDG) TA50. The samples were received at a cooler temperature of
4.8oC. For further details regarding sample receipt please refer to the enclosed Cooler Receipt Forms.

Select samples were analyzed for NWTPH-G plus BTEX and NWTPH-Dx, as requested on the Chain of
Custody.

Gasoline Ranse Orsanics bv IYWTPH-Gx nlus BTEX bv 80218 Mod:

The samples were analyzed between 6115/ll and 6/16lll - within the method recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): Are in control.

Surrogates: All surrogate recoveries were within control limits.

Method Blank(s): T\e 6/16/ll method blank contained toluene. All associated samples that contain analyte
have been flagged with a "B" qualifier.

Samples: There were no anomalies associated with these samples.

LCS/LCSD RPD(s): T\e 6/15/ll and 6/16/ll LCSs and LCSDs are out of control high for benzene.

Diesel Ranee Orsanics bv NWTPH-D Extended:

The samples were extracted on 6114/ll and malyzed on 6/15/11 and 6/16/ll - within the method
recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Surrogates: All surrogate recoveries were within control limits.

Method Blank(s): The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD RPD(s): The LCS, LCSD and RPDs were within control limits.

lrA,qdft : ffifftffiftft
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JA Analytical Resources, Incorporated

a, Analytical Chemists and Consultants Gooler Receipt Form

ARlClient: (,t,RS p.r""t N"'" L01,tY€\ S\d.f (dh
COC No(s) Dehvered by

Trackrng No:

Preliminary Examination Phase:

Were intact, properly srgned and dated custody seals attached to the outsrde of to cooler?

Were custody papers Included with the cooler? . . . .. . . . .

Were custodypapers properlyfilled out(ink, signed, etc.).... .. ....

Temperature of Cooler(s) ("C) (recommended 2.0-6.0 'C for chemistry)

lf cooler temperature is out of compliance fill out form 00070F

NA

Assisned ARlJob ^"t Tft 1 o '

YES

G
G

( NO.

NO

NO

r"-p c,lnro* @lttilT
coorerAcceptea uy, 'AV ,n", Vlt4f tt n^", 147

Complete custody forms and attach all shipping documents

Courrer Hand Delivered Other:

Log-ln Phase:

Was a temperature blank rncluded in the cooler?

Whatkindofpackingmaterialwasused?... BubbleWrap r@GelPacks @"
Was sufiicient ice used (if appropriate)? ..... ...........

Were all bottles sealed in indivrdual plastic bags?

YES

Other:

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers recerved?

Dd all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservatron sheet, excludrng VOCs)...

Were all VOC vials free of arr bubbles?

Was sufficient amount of sample sent in each bottle? ... ... . .. .

Date VOC Trip Blank was made at ARI .....

Was Sample Split byARl :

Samples Logged by: Time:
* Notify Project Manager of discrepancies or concems "

Foam Block Paper

NA

@
NA

YES

Split by'

Sample lD on Bottle Sample lD on COC Sample lD on Boftle Sample lD on COG

Aclcltttonal Notes, D,screpancres, & Kesol uuons :

By Date

>4 m{t

*ril
Small ) "sm"

Peabubbles ) *pb'

Large ) "lg"
Headspace ) "hs"

0016F
3t2110

Revision 014

T+5@: @##4q

Cooler Receipt Form



SampJ.e ID Cross Referenee Report

ARI Job No: TA50
Cl-ient: URS

Project Event : 331 62118
Proi ect Name: Laurel- Station

i:$ffs*(o
INCORP'ORATED

Sample ID
ARI

Lab ID
ARI

LruS ID Matrix Samp1e Date/Time

1. MW-9-5
2. MW-9-10
3. MW-9-15
4. MW-9-20
5. MW-9-25

7. SU1-830-5
8. SU1-B30-10
9. Trip Blanks

TA50A lt-1.291.2
TA50B 11-12913
TA50C 11,-1.2914
TA50D 11-12915
TA50E LI-L2916
TA50F 1L-129I"7
TA5 0c 1,1.-1.291.8
TA50H 1L-12919
TA50r I1-I2920

06/09/1L L2:5Q
06/09/1.1. 13:00
06/09/77 15:00
06/09/17 15:50
06/IO/1,1. 08:20
06/IO/lI 10:40
06/I0/I7 10:45
06/1.O/11 11: O0
06/09/1"L

06/L4/11 09t41
06/14/1.1 09:41
06/L4/II 09:41
06/14/7I 09:41
06/14/II 09:41
O6/1"4/1L 09z47
06/14/17 09:41
06/L4/1L 09:41
06/L4/LL 09z47

Soil-
Soil-
Soil-
Soil-
50.1t-
Soil-
50a1
5 0.1_L

Water

Printed 06 / 14 / 1,1,

E €+ -a iJE - Ef,= a-Ft 1--+? E# F'



t> Anal)tical Resources, Incorporated

a, Anallrtical Chemists and Consultants

Data Reporting Qualifiers
Effective 211412011

Inorganic Data

U Indicates that the target analyte was not detected at the reported
concentration

* Duplicate RPD is not within established control limits

B Reported value is less than the CRDL but 2 the Reporting Limit

N Matrix Spike recovery not within established control limits

NA Not Applicable, analyte not spiked

H The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

L Analyte concentration is s5 times the Reporting Limit and the replicate
control limit defaults to t1 RL instead of the normal 20% RPD

Organic Data

U lndicates that the target analyte was not detected at the reported
concentration

* Flagged value is not within established control limits

B Analyte detected in an associated Method Blank at a concentration greater
than one-half of ARI's Reporting Limit or 5o/o of the regulatory limit or 5% of
the analyte concentration in the sample.

J Estimated concentration when the value is less than ARI's established
reporting limits

D The spiked compound was not detected due to sample extract dilution

E Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

O Indicates a detected analyte with an initial or continuing calibration that does
not meet established acceptance criteria (<20%RSD, <2oo/oDrift or minimum
RRF).

Page 1 of 3

-E-+qtt : ffiffifitffiSh



tL Analytical Resources, Incorporated

at Analytical Chemists and Consultants

S lndicates an analyte response that has saturated the detector. The
calculated concentration is not valid; a dilution is required to obtain valid
quantification of the analyte

NA The flagged analyte was not analyzed for

NR Spiked compound recovery is not reported due to chromatographic
interference

NS The flagged analyte was not spiked into the sample

M Estimated value for an analyte detected and confirmed by an analyst but with
low spectral match parameters. This flag is used only for GC-MS analyses

M2 The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern
most closely matches that of the sample. The reported value is an estimate.

N The analysis indicates the presence of an analyte for which there is
presumptive evidence to make a "tentative identification"

Y The analyte is not detected at or above the reported concentration. The
reporting limit is raised due to chromatographic interference. The Y flag is
equivalent to the U flag with a raised reporting limit.

EMPC Estimated Maximum Possible Concentration (EMPC) defined in EPA
Statement of Work DLM02.2 as a value "calculated tor 2,3,7,$-substituted
isomers for which the quantitation and /or confirmation ion(s) has signal to
noise in excess of 2.5, but does not meet identification criteria"
(Dioxin/Furan analysis only)

C The analyte was positively identified on only one of two chromatographic
columns. Chromatographic interference prevented a positive identification on
the second column

P The analyte was detected on both chromatographic columns but the
quantified values differ by >40% RPD with no obvious chromatographic
interference

X Anal$e signal includes interference from polychlorinated diphenyl ethers.
(Dioxin/Furan analysis only)

Z Analyte signal includes interference from the sample matrix or
perfluorokerosene ions. (Dioxin/Furan analysis only)

Page 2 of 3
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JA Anatlrticat Resources, lncorporated

at Anallrtical Chemists and Consultants

Geotechnical Data

A The total of all fines fractions. This flag is used to report total fines when only
sieve analysis is requested and balances total grain size with sample weight.

F Samples were frozen prior to particle size determination

SM Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with
the sieving process and/or moisture content, porosity and saturation
calculations

SS Sample did not contain the proportion of "fines" required to perform the
pipette portion of the grain size analysis

W Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Page 3 of 3



txstfisrb@
INCORPOR/\TED

CLEAI.IED TPIID SURROGATE RECOVERY SUI'tr'IARY

Matrix: SoiL

(oTER) o-Terphenyl

Client ID

Report No: TASO-URS
Project: Laurel- Station

337 621 1 8

TOr OUT

MB-06141_1
LCS-061411
LCSD-061_411
MW- 9-5
MW-9-10
MW-9-15
MVo-9-20
MW- 9-2 5
MW-9-25 DL
su1-830 - 3
su1-B30- 5
su1-B30- 1 0

Log

96. 88 0
106? 0
106? 0

91. 68 0
Yb. 26 u
91.7t 0
82.72 0
83.68 0
94.12 0
84.3? 0
90.22 0
85.4t 0

LCS/MB LIMTIS

( s0-Ls0 )

QC LTMTTS

(50-1s0)

Prep Method: SW3546
Number Range z II-L2912 Eo LL-L2919

Page 1 for TA50
FOR}!-TI TPHD
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ORGA}IICS ANAIYSIS DATA SHEET
TOTAI DIESEL RA}IGE MDROCARBONS
NWTPHD by GClFID-SiIica and Acid Cl-eaned
Page 1 of 1

Matrix: Soil-

Data Re]ease Authorized:
Reported: 06/16/II

ARI ID Sanple ID

Report No:
Drni onl- .

ANA.-_.__. a

"="bl'#t!(@INCORPORATED

TA5O-URS
Laurel- Station
331 621 7 8

Extraction Analysis
Date Date

EE\/
DL Range RL Result

MB-O61411 Method Blank
LI-I29I2 HC ID: ---

TA5OA MW-9-5
1,1,-1,291,2 HC rD: DTESEL/MOTOR

TA5OB MW-9-10
II-L29I3 HC rD: DTESEL/r'0TOR

TA50C MW-9-15
1,1,-L291,4 HC ID: DIESEL/MOTOR

TA5OD MW_9-20
11.-I29I5 HC rD: DTESEL/I'IOTOR

TA5OE MW-9-25
7l-12916 HC ID: DTESEIJ/MOTOR

TA5OE DL MW-9-25
11,-12916 HC ID: DTESEL^IOTOR

TA5OF SU1-B3O-3
Ll-L29L1 HC rD:

TA5OG SU1-B3O-5
LL-L29L8 HC ID: ---

TA5OH SU1-B3O-10
II-I29I9 HC ID: ---

06/14/1r 06/1.5/1,I
F]D9

06/74/r7
OIL

06/75/1r 1.00
FID9 5.0

Diesel
Motor Oil,
o-TerphenyJ-

Diesel
Motor Oil
o-Terphenyl

Diesel
Motor Oi1
o-Terphenyl

Diegel
Motor Oil
o-Terphenyl

Dieeel
Motor OiI
o-Terphenyl

Diesel
Motor Oi.I
o-Terphenyl

DieseI
Motor Oil
o-Terphenyl

Diesel-
Motor Oil-
o-Terphenyl

Diesel-
Motor Oil-
o-Terphenyl

Diese.l-
Motor Oil-
o-Terphenyl

5.0 < 5.0 u
10 <10u

96.88

30 530
60 360

91. 6t

56 950
110 590

96 .22

28 560
55 380

9L.7Z

53 1800
110 1100

82.72

5.6 310 E
11 190

83. 6?

28 310
s5 190

94.r2

5.9 < 5.9 U

1-2 < 1,2 u
84.38

5.6 < 5.6 U

11 < 11 U

90.22

5.5 < 5.5 U

11 < 11 U

85.48

1.00
1.0

06/14/1.1. 06/15/rr 1.00
OIL FID9 10

06/t4/1.r 06/1.s/11.
OIL FID9

06/14/17 06/1.5/1.r
OIL FID9

o6 / 1.4 / 1.1. 06 / 1.6 / rt
OIL FID9

06/14/1.1 06/15/1.r
FI D9

06/r4/11. 06/rs/1_1.
FI D9

06/1.4/r1. 06/15/II
FI D9

I. UU

5.0

06/r4/rr o6/15/1.r 1.00
OIL FID9 10

1.00
1.0

1.00
5.0

1.00
1.0

1.00
1n

1.00
1.0

Reported in mglkg (ppm)

EFV-Effective Final Volume i-n mL.
DL-Dil-ution of extract prior to analysis.
Rl-Reporting 1imit.

Diesel- quantitation on total- peaks in the range from C12 Eo C24.
Motor Oil quantitation on totaL peaks j-n the range from C24 to C38.
HC ID: DRO/RRO indicate results of organics or additional hydrocarbons in
ranges are not identifiabfe.

EORM I T$i5F I ***t?



Alsifi:*@
INCORPORATEDORGA}UCS ANALYSIS DATA SI{EET

NTYIPHD b!' GClfID-Silica and Acid Cleaned
Paqe 1 of 1

Lab Sample ID: LCS-061411
LIMS ID; ].L-L29L2
Matrix: Soil-
Data Rel-ease Authorized:
Reported: O6/16/1"I

LCSD: 06/75/II I't:52
Instrument/AnaIyst LCS: FID/MS

LCSD: FID/MS

SanpJ.e ID: LCS-061411
LCS/LCSD

QC Report No: TA50-URS
Project: Laurel Station

33'7 62'7'78
Date Sampled: 06/09/II

Date Received: 06/14/ll

Date Extracted LCS/LCSD: 06/14/17 Sample Amount LCS: 10.0 g
LCSD: 10.0 g

Date Analyzed LCS: 06/1,5/11 17:30 Final- Extract Vol-ume LCS: 1.0 mL
LCSD: 1.0 mL

Dil-ution Factor LCS: 1 . 0

spike LCS

T l-Qfl. 1 n

Spihe IJCSD

LCS Added-LCS R€covery LCSD Added-LCSD Recoveaa' RPD

Diesel 140 1s0 93.31 137 150 91.3t 2.22

TPHD Surrogate Recoverl

LCS LCSD
o-Terphenyl 1068 106t

Results reported in mglkg
RPD caLculated using sample concentrations per SW846.

FORM III

TA=tr: *e#E=



firsbffsrb@
INCORPORATED

TPHG SOIIJ ST RROGATE RECOVERY SUtltlARY

ARI ,Job: TA50
Matrix: Soil-

QC Report No: TA50-URS
Project: Laurel- Station

Event:33762778

TOT OUTClient ID
MB-061511
LCS-061511
LCSD-061511
MW- 9-5
MW-9-10
MW-9-15
MW- 9-2 0
MW- 9-2 5
MB-061611
LCS-0616r_1
LCSD-061611
su1-B30-3
su1-83 0-5
su1-83 0- 1 0

(BFB) : Bromofl-uorobenzene
(TFT) : Trifl-uoroto.l-uene
(BBZ) : Bromobenzene

Log Number Range z 11,-1,2912 to

LCS/MB LIMIIS QC LIMITS
(70-130) (70-130)
(80-120) ( 66-123)
( 80-120 ) ( 62-130 )

I I- IZ9 I9

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

91 . 08 99. 9t
95.68 rO2Z
103t 1088

96.42 92.62
1018 109t
1018 10 8 t

97.08 1138
97.1t L23Z
9s.3t I02Z
]-022 105t

93. 68 97.5t
99. 98 1058
1018 10 8I

99.42 1058

n

0
0

0
0
0
0
0
0
0

n

FOR!! II TPHG

Page 1 for TA50
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Arstfisrb@
INCORPORATED

ARI Job: TA50
Matrix: Soil

BETX SOIL SI'RROGATE RECOVERY SUMIIARY

QC Report No: TASO-URS
Project: Laurel- Station

Event:33762118

TOT OUTC].ient ID
MB-061511
LCS-061511
LCSD-061511
MW- 9-5
MW-9-10
MW-9-15
MW-9-20
MW-9-25
MB-061611
LCS-0 6t_ 6l_ 1
LCSD-061611
su1-83 0- 3
su1-830-5
su1 -B30-1 0

(TFT) : Trifl-uorotoluene
(BBZ) : Bromobenzene

Log Number Range z LI-12912 to

I,CS/MB I.IMITS QC I.IMITS
(80-120) ( 68-1.24)
('77-1,2O) (62-L34)

1,L-I29I9

89.08 97.38
90 . 68 9'7 .92
98.11 1038
94.22 1098
99.31 111t
99.3E L12Z
94.82 1108
95.98 1048
92.52 97.22
94.72 98.1t
87 . 68 91.42
97.0t 101t
99.18 104t
96.22 101t

0
0
0
0
0
n
n

n
n
n

FORM II BETX

Page 1 for TA50

TEE# #ffiffiEjq+



ANALYTICAL A
nesouiiisV/
INCORPORATED

TPHG WATER SURROGATE RECOVERY SI'MI.{ARY

ARI Job: TA50 QC Report No: TA50-URS
Matrix: Water Project: LaureL Station

Event:33762718

Client ID TFT BBZ TOT OUT
Trip Blanks L02Z 1068 0

LCS/MB LIMITS QC LIMITS
(TFT) : Trifl-uorotol-uene (80-120) (80-120)
(BBZ) : Bromobenzene (80-120) (80-120)

Log Number Range z L1-L2920 to LL-L2920

FORI'{ II TPHG

Page 1- for TA50

Te=ffi - ffiffiSft€ffi



firsiffs*@
INCORPORATED

BEIX WATER ST'RROGATE RECOVERY SUM!{ARY

ARI ,Job: TA50 QC Report No: TA50-URS
Matrix: Water Project: Laurel- Station

Event:33762118

Client ID TFT B'BZ TOT OUT
Trip Blanks to2z 105t 0

LCS/MB LIMITS QC LIMITS
(TfT) : Trifl-uorotofuene (79-120) (80-120)
(BBz) : Bromobenzene (79-120) (80-120)

Log Number Range: 1I-1.2920 to 11-12920

FORM II BETX

Page 1 for TA50

ij *=4tr5 iP=L#{dE&n 
=



Alsbfi:tb@
INCORPORATEDORGAIIICS ATIALYSIS DATA SHEET

BEIX by Method SW8021B'tod
TPHG by l{ethod NWTPHG
Page 1 of 1

Lab Sample ID: MB-061511
LIMS ID z LL-]-29L2
Matrix: SoiI .AData Rel-ease Authorized: //tReported: 06/16/1.I

Date Anal-yzed: 06/15/11 08:08
Instrument/Ana]yst z PID2 /MH

CAS Nunber Analyte

Sample ID: MB-061511
METHOD BI"AIIK

QC Report No: TASO-URS
Project: Laurel- Station

Event: 337 62'178
Date SampJ-ed: NA

Date Received: NA

Purge VoLume: 5.0 mL
SampJ-e Amount: 100 mg-dry-wt

RL Resu]'t

7L-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
I7960I-23-L m,p-XyIene
95-47-6 o-Xvfene

12 <1.2U
12 <L2U
L2 <t2u
25 <25U
L2 <72u

GAS ID
GasoLine Range Hydrocarbons 5.0 < 5.0 U

BETX Surrogate Recovery

Tri-fl-uorotoluene 89.0?
Bromobenzene 97.32

Gasoline Surrogate Recoverl

Trif l-uorotoluene
Bromobenzene

91.08
99 .92

BETX values reported in pg/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitatj-on on total peaks in the gasoli-ne range from Toluene to Naphthalene.

FOR!! I R*elqffi. #ffiffiq?



AXsbfiHb@
INCORFORATEDORGA}IICS ANAIYSIS DATA SHEET

BEIX b!, Method SW8021&tod
IPHG by Method NIilIPHG
Page 1 of 1

Lab Samp1e ID: MB-061611
LIMS ID: 'J.I-1.291.'l
Matrix: SoiI
Data Release Authorized:
Reported: 06 / 16 / 7I

Date Anal-yzed: 06/16/II 07 220
Instrument/AnaJ-yst : PID2lMH

GAS Nunber Analyte

SanpJ.e ID: MB-061511
METHOD BLAIIK

QC Report No: TASO-URS
Project: Laurel- Station

Event : 337 62'7'7 8

Date Sampled: NA
Date Recei-ved: NA

Purge Vol-ume: 5.0 mL
Sample Amount: 100 mg-dry-wt

RL Resul-t

7I-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
L7960'J.-23-L m,p-Xylene
95-41-6 o-Xyfene

12 <r2v
L2 4L
12 <L2U
25 <25U
12 <L2U

GAS ID
Gasoline Range Hydrocarbons 5.0 < 5.0 U

BETX Surrogate Recovery

TrifLuorotoluene 92.52
Bromobenzene 91.22

GasoJ.ine Surrogate Recovery

Trifl-uorotoluene 95.3t
Bromobenzene 1022

BETX vaLues reported in pg/kg (ppb)
Gasofine vaLues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on totaL peaks in the gasolJ-ne range from Toluene to Naphthalene.

FOR}! I *r&€ffi' ffiffiffiffiqr-:



At$ns*@
INCORPORATEDORGAITICS AIIAIYSIS DATA SHEET

BETX b!, Method SW8021R'tod
TPHG by t{et}rod NnTPHc
Page 1 of 1

Lab Samp]e ID: TA50A
L]MS rDl 11.-1.2912 ,,
Matrix: SoiI A
Data Release Autho rizear ,/[/
Reported: 06/16/11

Date Analyzed : 06 / 15 / 17 15 : 0 3
lnstrument/AnaLyst z PID2 /MH

CAS Nunber Analyte

SaupJ.e ID: llld-9-5
SAI'IPI,E

QC Report No: TA50-URS
Project: Laurel Station

Event:33762718
Date Sampled: 06/09/11.

Date Received: 06/14/II

Purge Volume: 5.0 mL
Sample Amount: 40 mg-dry-wt

Percent Moisture: 18.18

RL Regult

7L-43-2 Benzene
108-88-3 foluene
100-41-4 Ethylbenzene
179601-23-1 u,p-Xy1ene
95-47-6 o-Xylene

31 2,2OO
31 81
31 1,500
62 200
31 380

GAS ID
Gaeoline Range Hydrocarbons L2 550 cAS/cRO

BETX Surrogate Recoverlz

Trifl-uorotol-uene 94.22
Bromobenzene 1098

GaeoLine Surrogate Recoverl

Trifl-uorotoLuene 96.42
Bromobenzene 92.62

BETX vaLues reported in pS/kg (ppb)
Gasoline values reported in mglkg (ppn)

GAS: Indicates the presence of gasoline or weathered gasoli-ne.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on tota.l- peaks in the gasoline range from To1uene to Naphthalene.

Results corrected for soil moisture content per Section L1.10.5 of EPA Method 8000C.

FORI'! I T&'ffiffi: ffiffiffii€gl



ir3bffsrb@
INCORPORATEDORGA}IICS N{AIYSIS DATA SHEET

BETX by Method SW8021E['tod
IPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: TA50B
LIMS ID:11-12913
Matrix: Soil-
Data Rel-ease Authorized:
Reported: 06/16/1,1,

Date AnaLyzed: 06/15/I7 09:50
Instrument/Analyst : PID2/MH

CAS Nunber Anal.yte

SampJ'e ID: lfit-9-10
SAIvtPLE

QC Report No: TASO-URS
Project: Laurel Station

Event:33762178
Date Sampled: 06/09/17

Date Received: 06/14/17

Purge Volume: 5.0 mL
Sample Amount: 9.0 mg-dry-wt

Percent Moisture: 12.52

RL Reau].t

7L-43-2 Benzene
108-88-3 Toluene
100-41-4 EthyJ-benzene
179601-23-1 m,p-Xylene
95-47-6 o-Xylene

140 < 140 U

140 510
140 < 140 U

2AO 510
140 2,5OO

GAS ]D
Gasoline Rang€ Hydrocarbona 55 2,7OO GAS/GRO

BEIX Surrogate Recovery

Trifluorotol-uene 99.3?
Bromobenzene 111t

Gaaoline Surrogate Recovery

Tri f l-uorotoluene 101t
Bromobenzene 109t

BETX val-ues reported in p9/kg (ppb)
Gasoline val-ues reported in mglkg (ppm)

GAS: Indj-cates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e gasoline pattern.

Quantitatj-on on total- peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil- moisture content per Section 1l-.10.5 of EPA Method 8000C.

FORI'{ I T4+5e : ###r5#



a$iffsrb@
INCORPORATEDORGAI{ICS ANAIYSIS DATA SHEET

BEIX by Method SW8021B{od
TPHG by Method NlflIPHc
Page 1 of 1

Lab Sample fD: TA50C
LIMS ID: LL-12914
Matrix: Soif
Data Release Authorized:
Reported: 06/16/1.I

Date Analyzed: 06/15/11, 10:18
Instrument/Ana]yst z PlD2 /MH

CAS Nuober Analyte

Sample ID: l{I{-9-15
gAIvtPLE

QC Report No: TASO-URS
Project: Laurel Station

Event:33762778
Date Sampled: 06/09/1.).

Date Received: 06/1,4 /1,1,

Purge Vo1ume: 5.0 mL
Sample Amount: 43 mg-dry-wt

Percent Moi-sture : 10 . 6t

RL Result

71,-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
179601-23-1 u,p-Xylene
95-47-6 o-Xy1ene

29 <29U
29 92
29 <29u
s8 150
29 600

GAS ID
Gasoline Range Hydrocarbons L2 600 GAS/GRO

BETX Surrogate Recovery

Trif l-uorotoluene 99. 38
Bromobenzene 1,122

Gaeoline Su*ogate Recoverlz

Trifluorotol-uene 1018
Bromobenzene 1088

BETX values reported j-n V9/kg (ppb)
Gasolj-ne values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoJ-ine or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total- peaks in the gasolj.ne range from Tol-uene to Naphthalene.

Resul-ts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I -f*Fqffi : ffi#*4Li €



firssfisrb@
INCORPORATEDORGA}IICS ANAIJYSIS DATA SHEET

BETX b1z Method SW8021&lod
TPHG by Metiod NWTPHG
Page 1 of 1

Lab Sample ID: TA50D
LIMS IDz ]-1-]-2915
Matrix: Soil
Data ReLease Authorized:
Reported: 06/I6/1.I

Date Analyzed: 06/15/II 14:06
Instrument/Analyst : PID2 /MH

CAS Nulber Anal.yte

SaopJ-e ID: 14!{-9-20
SAMPI,E

QC Report No: TASO-URS
Project: Laurel- Station

Event: 33762'778
Date SampJ-ed: 06/09/l'L

Date Received: 06 / 1,4 / 1,1,

Purge Vol-ume: 5.0 mL
SampJ-e Amount: 33 mg-dry-wt

Percent Moisture: 7.62

RL Resu].t

7L-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
179601-23-1 n,p-Xylene
95-47-6 o-Xylene

38 <38U
38 170
38 <38U
76 240
38 L,2OO

GAS ID
Gasoline Range Hydrocarbons 15 1,100 eAS/cRO

BEIX Surrogate Recoverl

Trifluorotol-uene 94.88
Bromobenzene 110?

Gaeoline Surrogate Recoverlz

Trif luoroto.l-uene 97.0t
Bromobenzene 113t

BETX values reported in pS/kg (ppb)
Gasol-ine values reported in mglkg (ppm)

GAS: lndicates the presence of gasoline or weathered gasoJ-ine.
GRO: Positive resuft that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoli-ne ranlle from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 1,1.10.5 of EPA Method 8000C.

FORI.{ I -i*e=e : #4dftffiLE--qe



fiis5fiSrb@
INCORPORATEDORGAI.IICS AI.TAIYSIS DATA SHEET

BETX by Method SW8021ED{od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: TA50E
LIMS ID: ll-129L6
Matrix: Soil ,A
Data ReLease Authorizedz fr
Reported z 06 /'l-6 / 1,1,

Date Analyzed: 06/15/II 14:35
Instrument /Analyst : PID2 /MH

CAS Nunber Analyte

Sample ID: !dll-9-25
SAD{PI.E

QC Report No: TA50-URS
Pro j ect : Laure.l- Station

Event: 337 62'l'78
Date Sampled: 06/I0/II

Date Received: 06/14/7I

Purge VoLume: 5.0 mL
Sample Amount: 82 mg-dry-wt

Percent Moisture: 11. 98

RL Result
'71-43-2 Benzene
108-88-3 ToLuene
100-41-4 Ethylbenzene
179601-23-1 u,p-Xylene
95-47-6 o-Xylene

15 <15U
15 <15U
15 <15U
30 56
15 160

GAS ID
Gasoline Range Hydrocarbone 6.1 2OO cAS/cRO

BETX Surrogate Recovery

Trifl-uorotoluene 95.98
Bromobenzene 1048

Gaeoline Surrogate Recoverat

TrifLuorotol-uene 97.18
Bromobenzene 1,232

BETX vaLues reported in V9/kg (ppb)
Gasol-ine va.l-ues reported in ng/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positj-ve resu.l-t that does not match an identifiabl-e gasofine pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthal-ene.

Resu]ts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORI{ I -E"eFqffi ftffiffitl=



irsiffsrb@
INCORPORATEDORGA}IICS AI{AIYSIS DATA SHEET

BETX by Method SW8021Bt'Iod
TPHG by Method NIY:IPHG
Page 1 of 1

Lab Sample ID: TA50F
LIMS ID: LL-L29L7
Matrix: Soil
Data Rel-ease Authorized:
Reported: 06 / 16 / 1.'1.

Date Analyzed: 06/16/LL 07:47
Instrument/Analyst : PID2 /MH

CAS Nunber Arralyte

Sample ID: SU1-B30-3
SAIvIPLE

QC Report No: TASO-URS
Project: LaureL Station

Event z 33'7 627'78
Date Sampled: 06/I0/Il

Date Received: 06/14/Il

Purge Vol-ume: 5.0 mL
SampJ-e Amount: 73 mg-dry-wt

Percent Moisture: 16. 6?

RL Reeu1t

1L-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
1--l 9601--23-)- m, p-XyIene
95-41-6 o-Xylene

]-'t <17U
11 <17U
I7 <17U
34 <34u
11 <17U

GAS ID
Gasol-ine Range Hydrocarbons 6.8 < 6.8 U ---

BETX Sumogate Recoverl

Trifl-uorotol-uene 97.08
Bromobenzene 101?

Gaeoline Surrogate Recoverl

Trif l-uorotoluene
Bromobenzene

99. 9t
1058

BETX val-ues reported in VS/kS (ppb)
Gasol-ine values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasolJ-ne.
GRO: Positive resuLt that does not match an identifiabLe gasoline pattern.

Quantitation on total peaks in the gasoJ-ine ranqJe from Tol-uene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FOBI'I I T&Hffi : #ffiffifl113



ilsbfisrb@
INCORPORATEDORGAT.IICS ATJIAI.YSIS DATA SHEET

BETX by Method SW8021ENlod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: TA50G
LIMS ID: 1,1,-L2918
Matrix: Soil-
Data Re]ease Authorized:
Reported: 06/L6/II

Date Analyzed: 06/1,5/1.1 13:10
lnstrument/Analyst : PID2 /MH

CAS Nunber Analyte

SaupJ-e ID: SU1-830-5
SAMPI,E

QC Report No: TA50-URS
Project: Laurel Station

Event: 337627'l 8

Date Sampled: 06/IO/l'J"
Date Received: 06/14/11,

Purge Vol-ume: 5. 0 mL
Sample Amount: 100 mg-dry-wt

Percent Moisture: 13.4t

RI, Result
'7 1-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
1-19501-23-7 m,p-Xylene
95-47-6 o-Xvl-ene

T2 <I2U
12 <I2t)
12 <L2n
24 <24u
12 <L2U

GAS ID
Gasoline Range Hydrocarbons 4.9 < 4.9 U ---

BEIX Surrogate Recoverl

TrifluorotoLuene 99.18
Bromobenzene 1048

Gaeoline Surrogate Recoverl

Trif l-uorotoLuene
Bromobenzene

101t
108t

BETX va1ues reported in pg/kS (ppb)
Gasoline val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resuLt that does not match an identifiable gasofine pattern.

Quantitation on total peaks in the gasoJ-ine range from Toluene to Naphthalene.

Resul-ts corrected for soil moisture content per Section 1l-.10.5 of EPA Method 8000C.

FORI'I I Td45ffi' *#eE€%



f,isbf;srb@
INCORFORATEDORGATICS AIiI.AIYSIS DATA SHEET

BETX by Method SW8021ebd
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: TA50H
LIMS ID:. L1,-72919
Matrix: Soil- ,A
Data ReLease Authorized ,('/Reported: 06 / 16 / II

Date Analyzed: 06/15/I1 13:38
Instrument/Analyst z PID2 /MH

CAS Nunber Analyte

SanpJ'e ID: SU1-830-10
SAIvtPLE

QC Report No: TASO-URS
Project: Laurel- Station

Event:33762778
Date Sampled: 06/70/11,

Date Received: 06/1,4/7I

Purge Vol-ume: 5.0 mL
Sample Amount: 76 mg-dry-wt

Percent Moisture: 16.5t

RL Resu].t

'l l- 43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
)-'7 9601-23-L m, p-Xylene
95-47-6 o-Xvlene

16 < 16 U
16 < 16 U

16 < 16 U
33 <33U
16 < 16 U

GAS ]D
Gasol-ine Range Hydrocarbons 6.6 < 6.6 U ---

BETX Surrogate Recover1l

Trifl-uorotoluene 96.22
Bromobenzene 1018

Gagoline Sumogate Recovery

Trif luorotol-uene 99 .4*
Bromobenzene 105t

BETX val-ues reported in V9/kg (ppb)
Gasol-i-ne val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoJ-ine.
GRO: Positj-ve result that does not match an identifiable gasoline pattern.

Quantitatj-on on total- peaks in the gasofine range from Toluene to Naphthal-ene.

Resu]ts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORI'! I T',ieqffi" ffiffiffiEj #
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INCORPORATEDORGAIIICS AT.IAIYSIS DATA SHEET

BEIX by Method SW8021ENtod
TPHG by Method IW|'IIPHG
Page 1 of 1

Lab Sample ID: TA50I
LIMS IDz 7I-L2920
Matrix: Water
Data Release Authori-zed:
Reportedz 06/1,6/1,1

Date Anal-yzed: 06/).5/1I 08:54
fnstrument/Analyst : PID2 /MH

CAS Nunber Analyte

SampJ.e ID: Trip Blanks
gAIvtPLE

QC Report No: TA50-URS
Project: Laurel Station

Event : 337 627'7 8
Date Sampled: 06/09/1,1.

Date Received: 06/14/lL

Purge Vol-ume: 5.0 mL
Dilution Factor: 1.00

RL Resu1t

1).-43-2 Benzene
108-88-3 To.l-uene
100-41-4 Ethylbenzene
11960I-23-I m,p-Xylene
95-47-6 o-Xvlene

1.0 < 1.0 u
1.0 < 1.0 u
1.0 < 1.0 u
1.0 < 1.0 u
1.0 < 1-.0 u

GAS ID
Gasol-ine Range Hydrocarbons 0.25 < 0.25 U

BETX Surrogate Recover1l

Trifluorotofuene l02Z
Bromobenzene 105t

Gasoline Sumogate Recoverl

Tri ffuorotoLuene
Bromobenzene

r02z
10 68

BETX values reported in pgll, (ppb)
Gasol-i-ne val-ues reported in mgll, (ppm)

GAS: Indicates the presence of gasoline or weathered gasoli-ne.
GRO: Posj-tive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I Y -{ -#, ' f&*hrui E:



ORGANICS A}IAIYSIS DATA SHEET
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: LCS-061511
LIMS ID: ]-L-129L2
Matrix: Soil- ,47
Data Re]ease Autho rizea:ffr
Reported: O6/16/1I

Date Analyzed LCS z 06/75/17 012'1.2
LCSD: 06/1.5 /]-'J. 0'7 : 40

Instrument/Analyst LCS: PlD2/MH
LCSD: PlD2/MH

Analyte

^a\ANALYnCAL (!I|
RESOURCES\gZ
INCORPORATED

Sanple ID: LCS-061511
LAB CONTROIT SAMPIJE

QC Report No: TA50-URS
Project: Laurel- Station

Event:33762118
Date Sampled: NA

Date Received: NA

Purge VoLume: 5.0 mL

Sample Amount LCS: 100 mg-dry-wt
LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD
LCS Added-LCS R€covery LCSD Added-LCSD R€aovery RPD

Gasoline Range Hydrocarbons 45.4 50.0 90.83 46.0 50.0 92.02 1.3t

Reported in mglkg (ppm)

RPD calculated using sampLe concentrations per SW846.

TPHG Surrogate Recoverlz

LCS LCSD
Trifl-uorotoluene 95.6? 103?
Bromobenzene 1,022 108t

FORM III *il&"$qffi : ffiG*ffiFE?



ANALYTICAL A
nesouncisv

ORCAIIICS AIIAIYSIS DATA SHEET TNCORpORATED
BETX by Method SW8021E['tod Sample ID: LCS-061511
Page 1 of 1 LAB CONTROL SAMPLE

Lab Sample ID: LCS-061511 QC Report No: TASO-URS
LIMS ID: Ll-L29L2 n Project: Laurel Station
Matrix: Soil ,/4, Event : 337 6277 8
Data Release Authortzedzy'L/ Date Sampled: NA
Reported: 06/1,6/1,L Date Received: NA

Date Analyzed LCS z 06/15/1,1, 07:12 Purge Volume: 5.0 mL
LCSD: 06/1,5/11. 07:40

Instrument/Analyst LCS: PID2/MH Sample Amount LCS: 100 mg-dry-wt
LCSD: PID2/MH LCSD: 100 mg-dry-wt

Spikc LCS Spike LCSD
Analyte LCS Added-LCS Recowery LCSD Added-LCSD Recowery RPD

Benzene 233 185 1,262 244 185 L32* 4 .62
ToLuene 1880 7820 l-03t l-980 \820 1098 5.22
Ethylbenzene 560 535 l-05t 57 6 535 1088 2 .82
m, p-Xylene 1970 2000 98.5t 2030 2000 I02* 3. 0t
o-Xylene 942 905 104t 972 905 107t 3. 1t

Reported in pglkq (ppb)

RPD calculaled using sampJ.e concentrations per SW846.

BETX Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

LCS LCSD
90. 68 98. 1t
97.92 103t

FORI'I III T-&E#"ffi#ffiH=



ANALYTICALIA
RESOURCESV

ORGANICS ANAI,YSIS DATA SHEET INCORPORATED
TPHG by Method NW:IPHG SampJ.e ID: LCS-061611
Page 1 of 1 LAB CONTROL SAIVIPLE

Lab Sample ID: LCS-061611 QC Report No: TA5O-URS
LIMS ID: lI-I291-'l Project: Laurel Station
Matrix: Soil ,& Event : 337 6217I
Data Release Authoxized: ,ff Date Sampled: NA
Reported: 06/16/11, Date Received: NA

Date Analyzed LCSz 06/16/71' 06224 Purge VoLume: 5.0 mL
LCSD: 06/16/1.1.06:52

Instrument/Anal-yst LCS: PID2/MH Sample Amount LCS: 100 mg-dry-wt
LCSD: PID2/MH LCSD: 100 mg-drY-wt

Spike LCS Spike LCSD
Analyte LCS Add€d-l'CS Recoverl LCSD Add€d-LCSD Recowery RPD

Gasofine Range Hydrocarbons 4'7 .O 50.0 94 .0t 43. 6 50.0 87 .2\ 7 .5t

Reported in mglkg (ppm)

RPD cal-cul-ated using sample concentrations per SW846.

TPHG Surrogate Recoverl

LCS LCSD
Trif l-uorotoluene 1,022 93. 6?
Bromobenzene 1058 97.5t

FORM III i *+:el# - EifFEdrutfE=t 5.-d



ORGAIIICS A}IAIYSIS DATA SHEEI
BETX b!, Method SW8021B'tod
Page 1 of 1

Lab Sample ID: LCS-061611
LIMS ID: LL-12917
Matri-x: Soil-
Data Rel-ease Authori-zed:
Reported: 06/16/II

Date Analyzed LCS z 06/16/II 06:24
LCSD: 06/16/I1.06252

Instrument/AnaJ-yst LCS : PID2/MH
LCSD: PID2/MH

Analyte

aANALYTTCAL IJm
RESOURCES\7
INCORPORATED

Sample ID: LCS-051611
I,AB CONTROTJ SEMPLE

QC Report No: TASO-URS
Project: Laurel- Station

Event:33762778
Date Sampled: NA

Date Received: NA

Purge Vol-ume: 5.0 mL

Sample Amount LCS: 1,00 mg-dry-wt
LCSD: 100 mg-dry-wt

Spike LCg Spike LCSD
LCS Added-LCS R€covelf, LCSD Added-LCSD R€covery RPD

Benzene
Toluene
Ethylbenzene
m, p-Xylene
o-Xyl-ene

RPD calculated using sample concentrations per SW846.

BETX Surrogate Recovery

23t 185 125* 224 185 I2I?. 3.1r
1970 B 1,820 1081 1900 B 1820 104? 3.6t
564 535 10st 546 535 1.02* 3.22

2020 2000 101t 1950 2000 97 .58 3.5t
954 90s 10sr 924 905 tO2Z 3.22

Reported in pglkg (ppb)

Trif luorotol-uene
Bromobenzene

LCS LCSD
94.'72 87.6t
98 . 18 9r.42

FORII! III T*ru# 1 ffiffiffiqro



Kts
Extractions Tota]
Data By: Woo suk
Created: 6/L4/L1,

Oven ID:

Sol-i-ds-extts
Chang

Tare Wt
/a\

Worklist z 6459
Analyst: RVR
Comments:

Bal-ance ID:

\-,R5

Samples

Samples

In:

Out:

ARI ID
CLIENT ID

Time:

'I tme :

Tomn. Anr'l rzcl- .

Ane I rrqt .

nlJ
Wet Wt

(s)
Dry Wt

(s) % Sol-i-ds

mltrnr

rr-129L2
MW- 9- 5

TA5OB
II_L29T3
MW-9-10

II-129T4
MW-9-15

TA5OD
IL-IZYIJ
MW- 9-2 0

TA5OE
L1"-L29L6
MW- 9-2 5

TA5OF
1,1,-12911
su1-B3 0- 3

TA5OG
7r-129L8
su1-B30- 5

TA5OH
11-L29L9
)UI-IJJU-IU

t_.17

1.18

I,T1 1? ,4?

1.18 11.85

1.16 13. 40

1.18

I .11 12 .68

-L.IO 1L.22

T2.13 oo ,4

11.04 92.4

t 1.14 86.6

r4 .43 12.03 81.9

12 .85 11.39 87.5

NR

2.

q

'7.

NR

NR

NRA

NR

NR

NR

NRR

11.94 88.1

12 .5I 10.63 83.4

9.56 83.5

Workl-ist ID: 6459 Draa.

T#q{R' ffiffiFsft:e



J/ F- Ana I yti cal Resou rces, I n co rpo rated

aU 
Analytical Chemists and Consultants

Kelly Bottem
Client Services Manager
(206) 69s-62rr
kellyb@arilabs.com

- www.arilabs.com

June 28, 201 I

Karen Mixon
URS Corporation
Century Square
l50l Fourth Avenue Suite 1400
Seattle, WA 98101

RE: Kinder Morgan Laurel Station Data Gap, 33762778
ARI Job: TA92

Dear Karen:

Please find enclosed a copy of the Chain-of-Custody (COC) record, sample receipt
documentation, and the final data package for the project referenced above.

Sample receipt information and analytical details are addressed in the Case Narrative.

An electronic copy of this data package will be kept on file at ARI. If you have any
questions or require additional information, please contact me at your convenience.

Sincerely,
ANALYTICAL RESOURCES. INC.

/"/*w

Page l or tt 3O

4611 South 134th Place, Suite 100 o TukwilaWAgS'l68 r 206-695-6200. 2O6-69s-6201 fax



ANALYTICAL
RESOURCES
INCORPORATED

Case Narrative
Project: Laurel Station
ARI IDs: TA92
June 28,2011
Page I of I

Samnle Receint:

Analytical Resources, Inc. (ARI) accepted eight soil samples and trip blanks in good condition on June 14,
201I under ARI Sample Delivery Group (SDG) TA50. The samples were received at a cooler temperature of
4.8oC. For further details regarding sample receipt please refer to the enclosed Cooler Receipt Forms.

Select samples were originally analyzed for NWTPH-G plus BTEX and NWTPH-Dx, as requested on the
Chain of Custody.

Samples TA50 A thru E required SM PAHs follow up analysis and has been included under ARI Sample
Delivery Group (SDG) TA92.

PAIIs bv 8270D SIM:

The samples were extracted on 6/20/ll and analyzed on 6123/ll and 6/24/11 - within the method
recommended holding times.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): Are in control.

Surrogates: All surrogate percent recoveries were within control limits.

Method Blank The method blank was free of contamination.

Samples: There were no inegularities with the samples.

LCS/LCSD/ RPD(s): Are in control.

Matrix spike/ Matrix spike duplicate/ RPD(s): The matrix spike and/or matrix spike duplicate are out of
control both low and/or high for several analytes in association with sample MW-9-20.

T*Se: g@ffiA$
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Sample ID

sanpre rD cross Reference Report #3bfl:t(O
INGORPORATED

ARI Job No: TA92
Client: URS

Project Event : 331 6277 I
Project Name: Laurel- Station

ARI ARI
Lab ID LIMI ID Matrix Sample Date/Iime VTSR

1. MW-9-5
2. MW-9-10
3. MW-9-15
4. MW-9-20
5. MW-9-25

TA92A 11-13203 Soil 06/09/11 1.2:50 06/1.4/1.I 09:47
TA92B 11-13204 Soil 06/09/11 13:00 06/1.4/1.1 09241
TA92c 11-13205 SoiI 06/09/11 15:00 06/14/11 09:47
TA92D 11-13206 Soil 06/09/11 15:50 06/1.4/11. 09:47
TA92E 11-13207 Soil 06/10/11 08:20 06/74/!1 09:47

Printed 06/16/I1

Tftffitr: ffi#ffireffi



JD Anatyticat Resources, Incorporated

ajt Analytical Chemists and Consultants

Data Reporting Qualifiers
Effective 211412011

lnorganic Data

B

N

NA

H

Indicates that the target analyte was not detected at the reported
concentration

Duplicate RPD is not within established control limits

Reported value is less than the CRDL but > the Reporting Limit

Matrix Spike recovery not within established control limits

Not Applicable, analyte not spiked

The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

Analyte concentration is 35 times the Reporting Limit and the replicate
control limit defaults to t1 RL instead of the normal 20% RPD

Organic Data

lndicates that the target analyte was not detected at the reported
concentration

Flagged value is not within established control limits

Analyte detected in an associated Method Blank at a concentration greater
than one-half of ARI's Reporting Limit or 5o/o of the regulatory limit or 5% of
the analyte concentration in the sample.

Estimated concentration when the value is less than ARI's established
reporting limits

The spiked compound was not detected due to sample extract dilution

Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

Indicates a detected analyte with an initial or continuing calibration that does
not meet established acceptance criteria (<20%RSD, <2Oo/oDrift or minimum
RRF).

B

D

E

o

Page 1 of3
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tL Anallrtical Resources, Incorporated

ait Analytical Chemists and Consultants

S Indicates an analyte response that has saturated the detector. The
calculated concentration is not valid; a dilution is required to obtain valid
quantification of the analyte

NA The flagged analyte was not analyzed for

NR Spiked compound recovery is not reported due to chromatographic
interference

NS The flagged analyte was not spiked into the sample

M Estimated value for an analyte detected and confirmed by an analyst but with
low spectral match parameters. This flag is used only for GC-MS analyses

M2 The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern
most closely matches that of the sample. The reported value is an estimate.

N The analysis indicates the presence of an analyte for which there is
presumptive evidence to make a "tentative identification"

Y The analyte is not detected at or above the reported concentration. The
reporting limit is raised due to chromatographic interference. The Y flag is
equivalent to the U flag with a raised reporting limit.

EMPC Estimated Maximum Possible Concentration (EMPC) defined in EPA
Statement of Work DlM02.2 as a value "calculated tor 2,3,7,8-substituted
isomers for which the quantitation and /or confirmation ion(s) has signal to
noise in excess of 2.5, but does not meet identification criteria"
(Dioxin/Furan analysis only)

C The analyte was positively identified on only one of two chromatographic
columns. Chromatographic interference prevented a positive identification on
the second column

P The analyte was detected on both chromatographic columns but the
quantified values ditfer by 240o/o RPD with no obvious chromatographic
interference

X Analyte signal includes interference from polychlorinated diphenyl ethers.
(Dioxin/Furan analysis only)

Z Analyte signal includes interference from the sample matrix or
perfluorokerosene ions. (Dioxin/Furan analysis only)

Page 2 of 3
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tD Anatyticat Resources, Incorporated

at Analytical Chemists and Consultants

Geotechnical Data

A The total of all fines fractions. This flag is used to report total fines when only
sieve analysis is requested and balances total grain size with sample weight.

F Samples were frozen prior to particle size determination

SM Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with
the sieving process and/or moisture content, porosity and saturation
calculations

SS Sample did not contain the proportion of "fines" required to perform the
pipette portion of the grain size analysis

W Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Page 3 of 3
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#sbfi:*@
INCORPORATED

SIM SW827O ST'RROGATE RECOVERY SUMMARY

Matrix: Soil- A/- Ponnrf lrln. TA92-URS
Proi ect : T,aureI Station

331 62'7'7 8

Client ID MNP DBA TOT OUT

MW-9-5
MW-9-5 DL
MW-9-10
MW-9-10 DL
MW-9-15
MW-9-15 DL
MB-062011
L\-J-UOZU.l-.1-
LCSD-062011
MW- 9-2 0
MW-9-20 DL
MW-9-20 MS
MW-9-20 MSD
MW- 9-2 5
MW-9-25 DL

(MNP) : d10-2-Methylnaphthal-ene
(DBA) : d14-Dibenzo (a, h) anthracene

LCS/MB LIMITS

(3s-100)
(31 -r20)

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

94.0% 88.7?
93.3C 107%
94.12 15.32
100% 86.'7e"'75.72 74.12

80.0% 100?
41.32 55.0%
70.3? 91 .12
69.'72 96.08
80.0? 72.12
86.'72 1004
98.0% 70.0u
89.3% 64.12
80.3% 66.38
80.08 93.3?

QC LIMITS

(34-100)
( 10-117 )

Prep Method: SW3546
Log Number Range: 7I-I3203 to 11-13207

Paae l for TA92
FORM-II SIM SrtI827O

--.-&{=g= €";*ffiffi'=,8



ORGAI{ICS A}iIAI.YSIS DATA SHEET
PNAs by SrM SW8270D-SrM GCll'tS
Page 1 of 1

T,akr S:mnl e TD: MB-062011
LIMS ID:11-13206
Matrix: SoiI
Data ReLease Authorized: \NV
Reported : 06 / 28 / IL

Date Extracted: 06/20/1,I
Date Anal-yzed: 06/23/L1 18:14
f nstrument,/Analyst z NT4 / JZ
GPC Cleanup: No
Silica GeI Cleanup: Yes
Alumina Cleanup: No

CAS Nunber Analyte

aANALYTTGAL(h
RESOURCES\9
INCORPORATED

SanpJ-e ID: MB-062011
METHOD BLANK

Ar- Pannrt- Irla. TA92-URS
Pro;ect: Lauref Station

Event : 337 621 '7 8

Date Sampled: NA
Date Received: NA

SampJ-e Amount: 10.00 g-dry-wt
Final- Extract Volume: 0.5 mL

Difution Factor: 1.00
Percent Moisture: NA

RL Result

9].-20-3
9I-5'7 -6
90-]-2-0
208-96-8
83-32-9
86-1 3-1
85-01-8
L20-12-1
206- 44-0
12 9-00-0
56-55-3
218-0r-9
50-32-8
1 93-3 9-5
53-70-3
r9L-24-2
r32-64-9
TOTBFA

\r^--L+L-l ^^^r\qPrrLrrqrsrrE
2 -Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Ananrnhfhana

Fl-uorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Rcnzn f a'l rnf hracqpg\ q / srr srr! sv!

Chrysene
F.anznfa\nrrrana

\ g / rt r vrlv

Tndann/1 2 ?-nA\-'/ pyrene
niL^^- /^ L\ -^+LU LPVL T L \ O, ll,/ AII LlrI OUgIlg

Ronzn/n h i \nerrrlgng\ Y 
' 

rr, + | t'vL f

Dibenzofuran
Total- Benzofluoranthenes

5.0
5.0
5.0
5.0
6n
qn
qn
5.0
5.0
5.0
qn
5.0
qn
qn
5n
5n
5n
5n

< 5.0 u
< 5.0 U
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 U
< 5.0 u
< 5.0 u
< 5.0 U
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 U

< 5.0 U

< 5.0 U

< 5.0 U

Pannrl-ad ia ttn /Vn /nnl'r\r\svv! Lsu rrr FY / ^Y \ t/Pv /

SIM Sernivolatile Surrogate Recovery

d1O-2-Methylnaphthalene 4I.32
d14-Dibenzo (a,h) anthracen 55. 0?

FORM I T&*= : #ffiffiS9



ORGAI.IICS AIIALYSIS DATA SHEET
PNAs by SIM SiI'I82?0D-SIM GCIMS
Page 1 of 1

Lab Sample ID: TA92A
LIMS ID:11-13203
Matrix: Soil
Data Release Authorized: \N)
Reported : 06 / 28 / II

Date Extracted: 06/20/II
Date Analyzedz 06/23/II 232I3
rnscrumenE/Ana.rvsf. : LVIq / d z
CD^ .'1a.nrrh. Ir'ln

Sifica Ge-I Cleanup: Yes
Afumina Cleanup: No

CAS Nunber Analyte

aANALYTICAL (aa
RESOURCES\Z
INCORPORATED

Sanple ID: tfi-9-5
SAItfPLE

At'- Pannrf NIn. TA92-URS
Pro j ect: Laure.l- Station

Event:33762118
Date Sampled: 06/09/LI

Date Received: 06/I4/1L

Sample Amount: 10.69 g-dry-wt
Final Extract Vol-ume: 1.0 mL

Dil-ution Factor: 1.00
Percent Moisture: 19.42

RL Resu1t

91-20-3
91-57-6
90-L2-O
208-96-8
83-32-9
86-73-7
85-01-8
L20-L2-7
206-44-0
129-00-0
55-55-3
218-01-9
s0-32-8
193-39-5
53-7 0-3
LgL-24-2
L32-64-9
TOTBFA

Naphthalene
2-l4ethylnaphthal-ene
1 -l'le thylnaph thal-ene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Qrrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (L ,2 ,3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (g,h,i)pery1ene
Dibenzofuran
Total Benzofluoranthenes

RannrJ- od i n rta /Va /nnl'r\tsyl r:y \yyvl

9.4
9.4
9.4
9A

9.4
9.4
9.4
9.4
9.4
9.4
9.4
9.4
9.4
9.4
9.4
9.4
9.4
9.4

1,000
3,500
2,5OO
< 9.4

130
500

1 ,300
280
L70
300

92
340

37
t7

< 9.4
38

200
76

E
ES
ES
U

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthalene 94.02
d14-Dibenzo (a, h) anthracen 88.78

FORM I -f"Age r ##ffigS



ORGAI{ICS A}IALYSIS DATA SHEET
PNAs by SIM SW8270D-SIM GClr'tS
Page 1 of 1

Lab Sample ID: TA92A
LIMS ID: 11-13203
Matrix: Soil \-
Data Release Authorized: NJ
Reported : 06 / 28 / II

Date Extracted: 06/20/II
Date Analyzed: 06/24/II 20:57
Instrument/Anatyst : NT 4 / JZ
GPC Cl-eanup: No
Sifica Ge1 Cleanup: Yes
Afumina Cleanup: No

CAS Nunber Analyte

aANALYTICAL(h
RESOURCES\Z
INCORPORATED

SamPIe ID: l'1!{-9-5
DILUTION

OC Ranort No: TA92-URSYv !\vtsv!

Project: Laurel- Station
Event:33762118

fi:f e Samnl ecl: O6/09/II
Date Received: 06/14/LL

Sample Arnount: 10.69 g-dry-wt
Final Extract Volume: 1.0 mL

Dil-ution Factor: 10 . 0
Percent Moisture:. 19.42

RL Result

91-20-3
91-57-6
90-12-0
208-96-8
83-32-9
86-73-1
85-01-8
L20-L2-7
206-44-O
129-00-0
56-55-3
218-01-9
50-32-8
1 93-3 9-5
53-7 0- 3
79L-24-2
L32-64-9
TOTBFA

Naphthalene
2-l4ethylnaphthalene
1 -t'lethylnaphthalene
l ^^.- -^L+L,,1 ^-^nusr ra[Jrr Llry r slrs
Acenaphthene
Fluorene
Phenanthrene
Arrthracene
Fluoranthene
Pltrene
Benzo (a) anthracene
Chrlsene
Ran zn I t \ n\rrana\s/yJ!vrlv
Tnrlann/1 2 ?-nrl\"/ pyrene
Dj-benz ( a, h) anthracene
Ranzn In- h - i \ ncrrrfgpg\Y I LLI L I yvL f

Dibenzofuran
Total- Benzof luoranthenes

Pannrl-ad i n rrn /lzc /nnh \tf,Y / r:Y \ I,-yv /

94
94
94
94
94
94
94
94
94
94
94
94
94
o/
94
94
94
94

1,100
4,300
3,000
<94

L20
540

1,400
140
200
300

<94
340

<94
<94
<94
<94

190
<94

U

U

U

U

SIM Senivolatile Surrogate Recovery

d10-2-Methylnaphthalene 93.3%
d14-Dibenzo (a, h) anthracen I01Z

FORM I 'Te*tr : ffiffimgG



ORGANICS A}IAI,YSIS DATA SHEET
PliIAs by SIM SW8270D-SIM CCIMS
Page 1 of 1

Lab Sample TD: TA92B
LIMS ID: 17-\3204
Matrix: Soil-
Data Rel-ease Autho rized,Nj
Reported : 06 / 28 / I7

Date Extracted: 06 / 20 / 1-1-

Date Analyzed: 06/23/17 23:40
Instrument/Analyst : NT 4 / JZ
GPC Cleanup: No
Silica Gel Cleanup: Yes
Alumina CJ-eanup: No

CAS Nunber Analyte

aANALYTICAL(h
RESOURCESV
INCORPORATED

SamPIe ID: l'trI-9-10
SAMPLE

OC Rennrt Nn: TA92-URS
Project: Laurel Station

Event: 337 62'778
Date Sampled: 06/09/II

Date Received: 06/14/II

Samp1e Amount: 10.54 g-dry-wt
Final- Extract Vofume: 1.0 mL

Dil-ution Factor: 1.00
Percent Moisture: 13.6%

RL Result

9L-20-3
91-57-5
90-12-0
208-96-8
83-32-9
86-73-7
85-01-8
L20-L2-7
206-44-O
12 9-00-0
56-55-3
218-01-9
50-32-8
1 93- 3 9-5
5 3-7 0-3
L9L-24-2
r32-64-9
TOTBFA

Naphthalene
2-!4ethylnaphthalene
1-ldethylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anttrracene
Fluoranthene
Flzrene
Benzo (a) anthracene
Chrysene
Ranzn /: \ nrrrana

\s, rf !vr^v

TnAann/T ? ?-nA\\LfLrJ -*/pyrene
n.lL^^- /- L\ -.-f L-u rDetrz I d, rr J d.IrLrrI'acene
Benzo (g,h,i)perylene
Dibenzofuran
Total Benzofluoranthenes

9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5

270
1 ,700
1 ,400
< 9.5

130
390
9s0
220

53
130

34
2LO

< 9.5
< 9.5
< 9.5

18
< 9.5

29

E
E
U

U

U
U

Pannrf arl i n tta /Vn /nnh\tsyl r:y \yypt

SIM SemivoJ-atiJ-e Surrogate Recovery

d10-2-Methylnaphthalene 94.12
d14-Dibenzo (a, h) anthracen 75.3?

FORM I T"d4#tr : ffi##e?



ORGAI{ICS A}IALYSIS DATA SHEET
PliLAs by SIM SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: TA92B
LIMS ID: II-I3204
Matrix: Soil-
Data Refease Authorizedt\\J
Reported: 06 / 28 / II

Date Extracted: 06/20/LL
Date Anal-yzed: 06/24/77 27:24
Instrument,/Anal-yst : NT 4 / JZ
GPC Cleanup: No
Silica Ge1 Cleanup: Yes
Alumina Cleanup: No

CAS Nunber Analyte

2
ANALYTICAL(A
RESOURCES\Z
INCORPORATED

Sample ID: MW-9-10
DILUTION

OC Ranorf No: TA92-URSYv r\vrv!

Project: Laurel Station
Event : 337 62'7'7 8

Date Sampled: 06/09/11"
Date Received: 06/L4/1"L

Sample Amount: 10.54 g-dry-wt
Final- Extract Volume: 1.0 mL

Dil-ution Factor: 10. O

Percent Moisture: 13. 6?

RL Result

91-20-3
91-57-5
90-12-0
208-96-8
83-32-9
86-73-7
85-01-8
L20-L2-7
206- 44-0
129-00-0
56-55-3
218-01-9
50-32-8
1 93-3 9-5
53-70-3
L9L-24-2
L32-64-9
TOTBFA

Naphthalene
2-l4ethylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
{rrene
Benzo (a) anthracene
Chrysene
Ranznla\nrrrono
TnAann/l 2 ?-nn\\LrLrJ -*/pyrene
Dibenz (a, h) anthracene
Ranzn/n h i)norrz]gng\Yr ttt Ll I'vLJ

Dibenzofuran
Total- Benzofluoranthenes

Reported in pglkg (ppb)

SIM Sernivolatile Surrogate Recoverl

d10-2-Methylnaphthalene 100?
d14-Dibenzo(a, h) anthracen 86.7?

300
1,800
1, 600
<95u

130
480

1,100
190

<95U
L20

<95U
220

<95u
<95U
<95u
<95u
<95u
<95u

95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95

FORM I -E-&SH : ffiffiei-"8



ORGATiIICS AIIATYSIS DATA SI{EET
PNAs by SII'{ S!V8270D-SIM GCIMS
Page 1 of 1

Lab Sample lD: TA92C
LIMS ID:11-13205
Matrix: Soil-
Data Release Authorized\AM
Reported: 06 / 28 / 11.

Date Extracted: 06/20/II
Date Analyzed: 06/24l11 0O:07
Instrument/Analyst : NT 4 / JZ
GPC Cleanup: No
Silica GeI Cleanup: Yes
Afumina Cleanup: No

CAS Nurober Arralyte

aANALYTICAL(G.
RESOURCES\Z
INGORPORATED

Sample ID: l4I-9-15
SAI"IPLE

QC Report No: TA92-URS
Project: Lauref Station

Event: 337 621'78
Date Sampled: 06/09/L1"

Date Received: 06/14/LL

Sample Amount: 11.08 g-dry-wt
Einal Extract Volume: 0.5 mL

Difution Factor: 1.00
Percent Moisture: LL.4Z

RL Result

9L-20-3
91-57-6
90-12-0
208-96-8
83-32-9
86-73-7
85-01-8
L20-L2-7
206-44-O
129-00-0
56-55-3
218-01-9
s0-32-8
1 93- 3 9-5
53-70-3
LgL-24-2
L32-64-9
TOTBFA

Naphthalene
2-!4ethylnaphthalene
1-!4ethylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Arrthracene
Fluoranttrene
ryrene
Benzo (a) anthracene
Chrlrsene
Benzo (a)pyrene
TnAann/1 2 ?-nd\--/ pyrene
Di-benz (a, h) anthracene
Benzo(grhri)perylene
Dibenzofuran
Tota]. Benzof]-uoranthenes

Reported in pglkg (ppb)

4.5
4.5
4.5
AE.

4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
Aq
Aq
4.5
4.5
4.5

470
2,000
1,400
< 4.5

110
320
740
110

49
86
20

110
6.7

< 4.5
< 4.5

L2
L20
25

E
ES
ES
U

U

U

SIM Semivolatile Sumogate Recovery

d1O-2-Methylnaphthalene 15.1%
d14-Dibenzo (a, h) anthracen 1 4.1%

FORM I TA*€ : ffiffitr *. g



ORGANICS A}IAIYSIS DATA SHEET
PNAs by SIM SIFI827OD-SIM GCIMS
Page 1 of 1

Lab Sample ID: TA92C
LIMS ID:11-13205
Matrix: Soil-
Data Release Authorizedr t{fAJ
Reported : 06 / 28 / LL

Date Extracted: 06 / 20 / 1,7

Date Anafyzed: 06/24/II 21:52
Tnstrument/Analyst z NT 4 / JZ
GPC Cleanup: No
Sil-ica Gel Cleanup: Yes
Al-umj-na Cleanup: No

CAS Nunber Analyte

firsbfisrb@
INCORPORATED

SanPIe ID: t'1!{-9-15
DILUTION

Ar- Pannrf \Tn. 1'A92-URS
Yv !\vt/v!

Project: Laurel- Station
Event:33762118

Date Sampled: 06/09/1I
Date Received: 06/L4/II

Sample Amount: 11.08 g-dry-wt
Final Extract Volume: 0.5 mL

Dilution Factor: 10.0
Percent Moisture: LI.4et

RL Result

9t-20-3
91-57-6
90-12-0
208-96-8
83-32-9
86-73-7
85-01-8
L20-L2-7
206-44-O
129-00-0
56-55-3
218-01-9
50-32-8
1 93-39-s
5 3-7 0-3
r9L-24-2
L32-64-9
TOTBFA

NaphthaJ-ene
2-Methylnaphthal.ene
1 -l"iethylnaphthalene
AcenaphthyJ-ene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Ranzn /: \ nrrrono
TnAann/1 2 ?-nd\'-/ pyrene
ni L^^ - | ^ | \ -^f L-uLuerrz ( d, II J dlr Llrr acene
Ranz^ /n- h - i ) nerrr]gpg\Y'rvrtyvLf

Dibenzofuran
Totaf Benzofluoranthenes

Reported in pglkg (ppb)

SIM Semivolatile Surogate Recovery

d10-2-Methylnaphthafene 80.0?
d14-Dibenzo (a, h) anthracen 100?

45
45
45
AE.

45
45
45
45
45
45
4tr,

45
Aq

AE

4tr,

45

540
2 ,4OO
1,700
< 45

97
330
780
150

46
96

< 45
110

< 45
< 45
<45
< 45

130
< 45

U

U

U

U

FORM I T&qG'ffiffiffi*ffi: rE--F€- gs€.}€-F^g-EJ



ORGAI{ICS AIiIAI.YSIS DATA SITEET
PNAs by SIM S['I8270D-SIM GCIICS
Page 1 of 1

Lab Sample ID: TA92D
LIMS ID:11-13206
Matrix: Soil-
Data Rel-ease Authorized:\i.,/
Reported: O6/28/lI

Date Extractedz 06/20/II
Date Anal-yzed: 06/24/1L 00:34
fnstrument/Analyst : NT4 / JZ
GPC Cleanup: No
Si-l-ica Ge1 Cleanup: Yes
Alumina Cfeanup: No

CAS Nunber Analyte

2
ANALYTIGAL(aD
RESOURCES\Z
INCORPORATED

Sample ID: t'1}l-9-20
SAI"IPLE

OC Rcnnrt Nn: TA92-URSvv r\vyv!

Project: Laurel Station
Event : 337 62'7'7 I

Date SampJ.ed: 06/09/1'1'
Date Received: 06/14/LL

SampJ-e Amount: 10.42 g-dry-wt
Final- Extract Vo]ume: 1.0 mL

Dilution Factor: 1.00
Percent Moi-sture: 8.2e"

RL Resu1t

91-20-3
91-57-5
90-12-0
208-96-8
83-32-9
86-73-7
85-01-8
L20-L2-1
206-44-0
129-00-0
55-55-3
218-01-9
50-32-8
1 93-3 9- 5
53-7 0-3
Lgt-24-2
L32-64-9
TOTBFA

NaphthaJ'ene
2-Methylnaphthalene
1 -l"lethylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranttrene
ryrene
Benzo (a) anthracene
Chrleene
Benzo (a)pyrene
TnAann/1 ? ?-nrl\--i pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i) perlrJ-ene
Dibenzofuran
Total Benzofluoranthenes

Pannrt- aA i n ttn /Va /nnh\r\eyv! tf,Y / ,:Y \ }/yv l

9.5
9.5
9.5
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.5
9.6

2,OOO
5,800
4 ,300
< 9.6

220
700

1,600
240

75
L40

36
220
t2

< 9.6
< 9.6

11
300

30

ES
ES
ES
U

U

U

SIM Senivolatile Surrogate Recovet:f

d10-2-Methylnaphthalene 80.02
d14-Dibenzo (a, h) anthracen 1 2 .-7 %

FORM I T*5= : ffiffiffiE g



ORGA}TICS A}IALYSIS DATA SHEET
PNAs by SIM S9I8270D-SIM GClt'lS
Page 1 of 1

Lab Sample ID: TA92D
LIMS ID: 11-13206
Matri-x: Soil-
Data Rel-ease Authorized: \\0\A)
Reported: 06 / 28 / 1,I

Date Extracted: 06/20/1L
Date Analyzedz 06/24/LI 22:19
Instrument/Analyst : NT 4 / JZ
GPC Cleanup: No
Silica GeJ- Cleanup: Yes
Al-umina Cleanup: No

CAS Nunber Analyte

2
ANALYTTCAL(ffi
RESOURCES\Z
INCORPORATED

SanPIe ID: tfl-9-20
DILUTION

OC Rannrf Nn' TA92-URS
Yv !\vyvl

Project: Laurel Station
Event: 337 62118

Date Sampled: 06/09/1I
Date Received: 06 / I4 / 1'I

Sample Amount: 10.42 g-drY-wL
Final Extract Volume: 1.0 mL

Dilution Factor: 10.0
Percent Moisture: 8.22

RL Result

91-20-3
91-57-6
90-12-0
208-96-8
83-32-9
86-13-7
85-01-8
L20-t2-7
206-44-0
129-00-0
56-55-3
218-01-9
50-32-8
IY J- J'- )
53-70-3
1,9r-24-2
L32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
F]-uorene
Phenanthrene
Anthracene
Ffuoranthene
Qrrene
Benzo (a) anthracene
Chzysene
Ronzn/r\nrrrono
TnAann/1 ? ?-nd\--i pyrene
Dibenz (a, h) anthracene
Rcnzn f n- h - i ) nerrrfene\Yt ", 

L' yvLJ

Dibenzofuran
Total- Benzofluoranthenes

Reported in pq/kg (ppb)

SIM SemivolatiJ-e Surrogate Recovery

d10-2-Methylnaphthalene 86.'7e"
d14-Dibenzo(a, h) anthracen 100%

96
96
96
96
96
96
96
96
96
96
96
95
96
96
96
96
96
96

2,2O0
6,800
4,800
<96

190
700

1,500
280

<96
140

<96
220

<96
<96
<96
<96

300
<96

U

U

U

U

FORM I TFaSE : ffiffiffiEE



ORGA}iIICS ANAI,YSIS DATA SHEET
PNAs by SIM S}I8270D-SIM GCll'lS
Page 1 of 1

Lab Sample ID: TA92E
LIMS IDz 7I-1,320'7
Matrix: SoiI . t
Data Rel-ease Autho r !zed,:\Y!1^/
Reported: 06 / 28 / LL

Date Extracted: 06/20/7L
Date Anal-yzed: 06/24111 01:55
Instrument/AnaIyst : NT 4 / JZ
GPC Cleanup: No
Sifica GeI Cleanup: Yes
Afumina Cleanup: No

CAS Nunber Analyte

aANALYTTCALU^
RESOURCES\gZ
INCORPORATED

Sample ID: Mld-9-25
SAI'{PLE

At'r Qannrf \Ia. TA92-URS
Yv r\vt/v!

Project: Lauref Station
Event : 337 62'7"7 I

Date Sampled: 06/I0/1L
Date Received: 06/I4/1,1'

Samp1e Amount: 10.69 g-dry-wt
Fina1 Extract Volume: 0.5 mL

Dilution Factor: 1.00
Percent Moisture: 77.4%

RL Result

91-20-3
91-s7-6
90-12-0
208-96-8
83-32-9
86-73-7
85-01-8
L20-L2-7
206-44-O
129-00-0
s6-55-3
218-01-9
50-32-8
1 93-3 9- 5
53-7 0-3
r97-24-2
L32-64-9
TOTBFA

Naphthalene
2 -l!,ethYlnaPhthalene
1-Methylnaptrthalene
Acenaphthylene
Acenaphthene
F].uorene
Phenanthrene
Arrthracene
Fluoranthene
{rene
Benzo (a) anthracene
Chrlsene
Benzo (a) pyrene
Tnrlannll ? ?-nA\--i pyrene
Dibenz (a, h) anthracene
Rpnzn f a- h. i'l narrr]gng\YlLLtLtyvLJ

Dibenzofuran
fotal Benzofluoranthenes

Reported in pglkg (ppb)

4.1
4.7
4.7
4.1
4.7
4.7
4.7
4.7
4.7
4.1
4.7
4.7
4.'7
A7
A7
4.1
4.7
4.1

330
1,400 ES
1,000 Es
< 4.1 U

58
180
370

57
19
38

9.2
58

< 4.'7 U
< 4.1 U
< 4.7 V
< 4.'7 U

69
5.4

SIM Seuivolatile Surrogate Recovery

d10-2-Methylnaphthalene 80.3?
d14-Dibenzo (a, h) anthracen 66. 3%

FORM I T**F: ffi#ffiffi#



ORGANICS AI.IAI,YSIS DATA SHEET
PNAs by SIM S}I8270D-SIM GClt'tS
Page 1 of 1

Lab Sample ID: TA92E
LIMS TDz L1-L3201
Matri-x: Soil-
Data Rel-ease Authori-zed:
Reported: 06/28/11,

Date Extracted:. 06/20/Il
Date Analyzed: 06 / 24 / II 22: 4'l
Instrumenc/AnalvsE': N r' 4 / |L
GPC Cleanup: No
Sil-ica GeI Cleanup: Yes
Al-umina Cl-eanup: No

CAS Nunber Analyte

aANALYTICAL(h
RESOURCES\Z
INCORPORATED

Sample ID: l'1lf-9-25
DILUTION

oC Rannrl_ Nn. TA92-URS
Yv !\vyv!

Project: Lauref Station
Event:33762118

Date Sampled: 06/I0/11"
Date Received: 06/L4/LL

Sample Amount: 10.69 g-dry-wt
Final- Extract Vol-ume: 0. 5 mL

Di-lution Factor: 10. 0
Percent Moisture: 11.4%

RL Result

91-20-3
91-s7-5
90-12-0
208-96-8
83-32-9
86-73-7
85-01-8
LZU- rZ- I

206-44-0
129-00-0
5 6-5 5-3
2L8-0L-9
s 0 -32-8
1 93-3 9-s
53-70-3
L9L-24-2
t32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1 -t'te thylnaptrthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fl-uoranthene
$rrene
Benzo (a) anthracene
Chrlsene
Benzo (a) pyrene
Tnrlonn/1 ? ?-nrl\-*i pyrene
Dibenz (a, h) anthracene
Benzo(g,h,i)perylene
Dibenzofuran
Total- Benzof l-uoranthenes

47
47
47
41
47
47
47
41
4'l
41
4'7

47
41
41
41
47
47
4'7

360
1,500
1,100
<41 U

58
190
420

<4'7U
<47U

48
<41 U

57
<41 u
<4'7u
<41 U

<41 U

75
<41 IJ

Pannrl- ad i r tta /Va lnnh\YY|'-Y \Yr"l

SIM Semivolatile Surogate Recovery

d10-2-Methylnaphthafene 80.09
d14-Dibenzo (a,h) anthracen 93. 3%

FORM I T,&FP; ffi##EuE



Arsbfisrb@
INCORPIORATEDORGAI{ICS A}IAI,YSIS DATA SHEET

PrirAs by s9[8270D-SrM GClMSi
Page 1 of 1

Lab Sample ID: TA92D
LIMS ID: L1"-L3206
Matrix: SoiI r r

Data Ref ease Authorized :\\N/
Reported : 06 / 28 / L1"

Date Extracted MS/MSD: 06/20/IL

Date Analyzed MSz 06/24l11 01:01
MSD: 06/24/1L 0Iz28

Instrument/Analyst MS: N"l4/JZ
MSD: NT4/JZ

Analyte

Sample ID: t'1}l-9-20
}{ATRIX SPIKE

OC Rcnnrf Nn. TA92-URS
Project: Laurel Station

Event:33762118
Date Sampled: 06/09/Ll

Date Received: 06/L4/L1,

Sanple MS

Sample Amount

Final- Extract Volume

Dil-ution Factor

Spike MS

Added-MS Recovery

10.4 g-dry-wt
10.3 g-dry-wt
1.0 mL
1.0 mL
1.00
1.00

Spike MSD

Added-MSD Recowery RPD

MS:
MSD:

MS:
MSD:

MS:
MSD:

\I:nhl-h:lana

2-Methylnaphthalene
1 -Methyl-naphthalene
Anan:nhfhrrl ano
A.ananhfhana

Fl-uorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Ranzn /a \ nrrrana

Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i) perylene
Dibenzofuran
Total- Benzof l-uoranthenes

2090 ES 145
5820 ES 145
4380 ES 145
r2B 145
385 145
831 145

1610 E 145
340 145
193 145
321 1,45
186 14s
31 4 145
155 145
101 14 5
111 145

92.4 L45
432 L45
337 290

NA NA
NA NA
NA NA

93.22 6. 12
92.52 9.22

NA NA
NA NA

1I.92 2.62
85. 68 3. 6?
1053 10. 5%

96.92 4.42
81 .12 6 .12
r02z 3.22

65.38 5. B?
65.1? 15.4?
60. 9? '7 .BZ
138? 14.22
1072 1.58

2000
5780
4 310

< 9.6
2L6
703

157 0
244

75.0
136

36.s
224

11.6
< 9.6
< 9.6

11.0
296

30. 1

NA
NA
NA

88.3U
II7 Z

NA
NA

66 .2%
81. 4g

L2BZ
103 3

103 ?

98.9%
69.12
16.62
s6. 1?
93. BE

10 6?

if nnl-r \\ yFv t

2r30
610 0
4 510

136
3sL
897

77 20
?49
200
289
1,7 B

352
160

9s. 3
95. 1

99.9
498
342

L46
L46
I46
1,46
I46
r46
r46
r46
L46
L46
146
L46
L46
t46
I46
1,46
1,46
29r

ES
ES
ES
U

ES
ES
ES

U

U

NA-No recovery due to high concentration of analyte in original sample,
calculated negative recovery, or undetected spike.

RPD calculated usincr sampfe concentrations per SW846.

Reported in pglkg

FORM III T"effiE r ffi##EG



ORGANICS AI.IALYSIS DATA SHEET
PNAs by SYY8270D-SIM GCIMS
Page 1 of 1

T,:h Samnl e TD. T,CS-062011
LIMS ID. II-13206
Matrix: SoiI
Data Release Authori-zed: N\4"./
Reported: 06/28/LI

Date Extracted: 06/20/II

Date Anal-yzed LCS: 06/23/11 18:41"
LCSD: 06/23/L1, 19:08

Instrument/Analyst LCS: N"I4/JZ
LCSD: NT4/JZ

Analyte

2
ANALYT|CALcFI
RESOURCES\Z
INGORPORATED

SanpJ.e ID: LCS-062OLL
I.AB CONTROL SA}4PLE

OC RcnnrJ- Nn. TA92-URS
Project: Laurel Station

Event:33762178
Date Sampled: NA

Date Received: NA

Sample Amount LCS:
LCSD:

Final- Extract Vo1ume LCS:
LCSD:

Dilution Factor LCS:
LCSD:

1n n ^-/-t,-,-,^,ffw.v Y u!y vru

1O O n-rlrrr-url-
0.50 mL
0.50 mL
1.00
1.00

rcs
Spike LCS

Added-LCS Recovery
Spike LCSD

LCSD Added-LCSD Recovery RPD

\I:nhf h: l ana

2 -Methylnaphthalene
1-Methylnaphthalene
Acan:nhfhrrl ano

^^^-^-L+L^-^n9gllOPll LlICllC

Fluorene
Phenanthrene
Anthracene
Ffuoranthene
Pyrene
Benzo (a ) anthracene
Chrysene
Ran 7A r/ r \ n\/r6n6

Indeno (1, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i) perylene
Dibenzofuran
Total Benzofluoranthenes

96. B 150 64 . 58
98. I 150 65. 98
91 .4 150 64.92
101 150 '7I.32
102 150 68.09
108 150 12.02
116 150 11.3%
rr7 150 78.0%
1,28 150 85.3?
r44 150 96.0?
139 150 92.12
139 150 92.12
130 150 86.12
135 150 90. 0?
r4r 150 94.02
139 150 92.'7%
109 150 '72.'72
284 300 94.72

Qannrf orl i n rtn /Vn /nnl.r\Fyl r:y \yyvt

64.12 0.22
68.0% 3.22
68.72 5.6?
70.0% 1.93
68. 0% 0. 0B
]t.32 0.9?
80.7? 4.22
80.0? 2.52
BB. 0% 3. 1U

96.12 0.7?
96.12 4.22
96. 0? 3. s?
85. 0s 0. B?
93.39 3. 6?
96. 0? 2.rZ
94 .08 r.4%
12.12 0.0?
9r.72 3.22

97 .0
102
103
105
r02
r07
I2I
120
r32
145
r45
L44
L29
t-40
744
t4t
109
2'7 5

150
150
150
150
150
150
150
1s0
150
150
150
150
1s0
150
150
150
150
300

RPD cal-cul-ated using sample concentrations per SW846.

SIM Semivolatile Sunogate Recoverl

LCS LCSD
d10-2-Methylnaphthal-ene 70.3? 69.1%
d14-Dibenzo (a,h) anthracen 9'7 .7% 96. 0%

FORM ITI 'T"**=: ffiffi*Eg



Extracti-ons Totaf Sol-ids-extts
l-tafa Rrr: llemiFn Greene
Created: 6/I1 /]-1,

Oven ID:

Workl-ist : '7 953
Analyst: RVR
Comments:

Balance fD:

SampJ-es

Samples

In:

Out:

ARI ID
CLIENT ID

Date:

Tare Wt

Time:

r'.Ime:

Temp:

Temp:

Analyst:

Analyst:

pH
Wet Wt

(s) 1a\ % Solids

TA92A
11-13203
MW- 9- 5

TA928
rr-t3204
MW-9-10

TA92C
11-13205
MW-9-15

TA92D
1L-13206
MW- 9-2 0

TA92E
7r-r3201
MW- 9-2 5

1.16

I .I1

1.16

I .11

1.16

10 . 4 9 8.68 80.6

10.07 8.86 86.4

r0.25 9.21 88.6

10.59 91.8

l_0.53 9 .46 88.6

NR

NR2.

NR

NR4.

5. NR

Workl-ist ID: 1953 Prna.

T$SP: ffiffiffit*ffi



f/ EAnalytical Resources, lncorporated

aU 
Analytical Chemists and Consultants

June22,20ll

Karen Mixon
URS Corporation
Century Square
1501 FourthAvenue Suite 1400
Seattle, WA 98101

RE: Kinder Morgan Laurel Station Data Gap, 33762778
ARI Job: TA86

Dear Karen:

Please find enclosed a copy of the Chain-of-Custody (COC) record, sample receipt
documentation, and the final data package for the project referenced above.

Sample receipt information and analytical details are addressed in the Case Narrative.

An electronic copy of this data package will be kept on file at ARI. If you have any
questions or require additional information, please contact me at your convenience.

Sincerely,
ANALYTICAL RESOURCES. INC.

'/r{btr
Kelly Bottem
Client Services Manager
(206) 69s-62rr
kellyb@arilabs.com
www.arilabs.com

Pagelof 5 ie*
4611 South 134th Place. Suite 100 . Tukwila WA 98168 . 2O6-695-6200 . 206-695-62O1 fax



ANALYTICAL
RESOURCES
INCORPORATED

Case Narrative
Project: Laurel Station
ARI IDs: T4'86
June22,20ll
Page I ofl

Samnle Receint:

Analytical Resources, Inc. (ARI) accepted sixteen soil samples and trip blanks in good condition on June 16,
20ll under ARI Sample Delivery Group (SDG) TA86. The samples were received at cooler temperatures
between 4.0 and 1.4'C. For further details regarding sample receipt please refer to the enclosed Cooler
Receipt Forms.

Select samples were analyzed for NWTPH-G plus BTEX and NWTPH-Dx, as requested on the Chain of
Custody.

Gasoline Ranse Orsanics bv IYWTPII-Gx nlus BTEX bv 80218 Mod:

The samples were analyzed between 6/20/11 and 6/21/11 - within the method recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): Are in control.

Surrogates: All surrogate recoveries were within control limits.

Method Blank(s): The method blanks are free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD RPD(s): Are in control.

Matrix Spike/ Matrix Spike duplicatelRPD(s): Are in control.

Diesel Ranse Orsanics bv NWTPH-D Extended:

The samples were extracted on 6/16/ll and analyzed between 6117/11 and 6118/11 - within the method
recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Surrogates: All surrogate recoveries were within oontrol limits.

Method Blank(s): The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD RPD(s): The LCS, LCSD and RPDs were within control limits.

Matrix Spike/ Matrix Spike duplicatelRPD(s): Are in control.

Teffiffi; #ffi#ffiT
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ftE Analytical Resources, Incorporated

a, Analytical Chemists and Consultants Cooler Receipt Form

AR,c,ient: ttR.S 
-

,,,.",.^^" /rl tl ,,( ( ftrlt I tJ [4
Delivered oy.@veS Courier Hand Delivered other:-
rrackins *",-01?& filTl 3q6?" - *o

COC No(s):

Assigned ARI Job No:

Preliminary Exam ination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly filled out (ink, signed, etc.) ......... ...........,......

lf cooler temperature is out of compliance fill

Cooler Accepted by: Date:

Complete custody forms and attach all shipping documents

H*
@No
r,Wttffiq

Log-ln Phase:

Was a temperature blank included in the cooler? .. .-Za. ... .... ...,6.
What kind of packing material was used? ... Bubbtefirap({eyf.e Get Packs y@/es Foam Block

Was sufficient ice used (if appropriate) ? ................ .. . Y
Paper

YES

Other:

Were all bottles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received?

Did all bottle labels and tags agree with custody papers?

Were all botiles used correct for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)...

Were all VOC vials free of air bubbles?

Was sufficient amount of sample sent in each bottle? .,........

* Notify Project Manager of discrbpancies or concerns *,

&
NA

YESq
C!.E8

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

Sample lD on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COG

Ad d i ti o n a I /Vof es, Discrep an ci e s, & Resolufions.'

By: Date:

.Sm*lt,Ai! ESbl*$
, *,*nfil

'l *
.'4mfn

nr{t
Small ) "sm"

Peabubbles ) "pb"
Large ) "lg"
Headspace ) "hs"

0016F
3t2t10

Revision 014

l$"#r#ffi ; ffi#ffiffiffi

Cooler Receipt Form



SampJ.e ID Cross Reference Report

ARI Job No: TA86
Cl-ient: URS

Project Event: 33162178
Prorect Name: Laurel Station

#s8nstb@
INCORPORATED

Sample ID
ARI

Lab ID
ARI

LIMS ID ldatrix SanpJ.e Date/Bime

1. Vftr-L3-25
2. MW-13-30
3. MW-13-35
4. MW-13-40
5. MW-13-45
6. Soil Dup 14
7. MW-13-50
8. MW-13-55
9. MW-13-60
10. MW-14-20
11. MW-14-25
12. MW-14-30
13. MW-14-35
L4. MW-14-40
15. MW-14-45
16. MW-14-50
1.1 . TR]P BLANKS

TA86A 11-13130
TA868 1l_-13131
TA86C 1l_-l_3132
TA86D 11-13133
TA8 6E 11-13134
TA86F 11-13135
TA86c 11-13136
TA86H L1-13137
TA86r 11-13138
TA86J 11-13139
TA8 6K l-1-1314 0

TA86L 11-13141
TA8 6M 1.7-13L42
TA86N 11-13143
TAB 60 11- l_ 314 4

TAB6P 11-13145
TAB 6Q 11-1314 6

06/13/L1 13:10
06/l.3/71 L4:05
06/13/II 74:45
06/73/17 15:30
06/13/1,7 16:10
06/73/L7
06/I4l11 09:10
06/14 /11 10:05
06/74l11 10:10
06/14/L1 75:20
06/14/L7 76:00
06/15/LI 08:30
06/15/1,\ 09:15
06/15/1.7 10:00
06/15/11 10:40
06/15/1.I 11:30
06/13/1,1 11:30

06/16/Il 09:50
06/16/1,1 09:50
06/L6/11 09:50
06/1.6/Lt 09:50
06/1,6/1"1, 09:50
06/16/71 09:50
06/16/II 09:50
06/16/L1,09:50
06/1,6/]_1. 09:50
06/1,6/1L 09:50
06/1,6/J,1, 09:50
06/1-6/II 09:50
06/1.6/71.09:50
06/16/11,09:50
06/1,6/Il 09:50
O6/1,6/1,1,09:50
06/L6/LL 09:50

Soil-
e^.i l

501_ -L

Soil
SoiI
Soil-
50.1_t
50al-
Soil

50rl_
Soil-
Soil-
Soil-

Water

Printed 06/16/1-L

'e _+ *F , #J€€l%fa
$ f*#ft}' ffiw#HT*s



Jr> Ana tytical Resources, I ncorporated

at Anallrtical Chemists and Consultants

Data Reporting Qualifiers
Effective 211412011

Inorganic Data

B

N

NA

H

lndicates that the target analyte was not detected at the reported
concentration

Duplicate RPD is not within established control limits

Repofted value is less than the CRDL but > the Reporting Limit

Matrix Spike recovery not within established control limits

Not Applicable, analyte not spiked

The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

Analyte concentration is s5 times the Reporting Limit and the replicate
control limit defaults to *1 RL instead of the normal 20% RPD

Organic Data

Indicates that the target analyte was not detected at the reported
concentratien

Flagged value is not within established control limits

Analyte detected in an associated Method Blank at a concentration greater
than one-half of ARI's Reporting Limit or 5% of the regulatory limit or 5olo of
the analyte concentration in the sample.

Estimated concentration when the value is less than ARI's established
reporting limits

The spiked compound was not detected due to sample extract dilution

Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

lndicates a detected analyte with an initial or continuing calibration that does
not meet established acceptance criteria (<2OoloRSD, <2Ao/o9rilt or minimum
RRF).

B

D

E

o

Page 1 of 3

T'*#ffi; ffiffiffiffiffi



A Analyticat Resources, Incorporated

a, Analytical Chemists and Consultants

S lndicates an analyte response that has saturated the detector. The
calculated concentration is not valid; a dilution is required to obtain valid
quantification of the analyte

NA The flagged analyte was not analyzed for

NR Spiked compound recovery is not reported due to chromatographic
interference

NS The flagged analyte was not spiked into the sample

M Estimated value for an analyte detected and confirmed by an analyst but with
low spectral match parameters. This flag is used only for GC-MS analyses

M2 The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern
most closely matches that of the sample. The reported value is an estimate.

N The analysis indicates the presence of an analyte for which there is
presumptive evidence to make a "tentative identification"

Y The analyte is not detected at or above the reported concentration. The
reporting limit is raised due to chromatographic intederence. The Y flag is
equivalent to the U flag with a raised reporting limit.

EMPC Estimated Maximum Possible Concentration (EMPC) defined in EPA
Statement of Work DLM02.2 as a value "calculated tor 2,3,7,1-substituted
isomers for which the quantitation and /or confirmation ion(s) has signal to
noise in excess of 2.5, but does not meet identification criteria"
(Dioxin/Furan analysis only)

C The analyte was positively identified on only one of two chromatographic
columns. Chromatographic interference prevented a positive identification on
the second column

P The analyte was detected on both chromatographic columns but the
quantified values differ by >4O% RPD with no obvious chromatographic
interference

X Analyte signal includes interference from polychlorinated diphenyl ethers.
(Dioxin/Furan analysis only)

Z Analyte signal includes interference from the sample matrix or
perfluorokerosene ions. (Dioxin/Furan analysis only)

Page 2 of 3

T&#ffi : ffi#ffi5"#



JE Analytical Resources, Incorporated
JD Analytical Chemists and Consultants

-
Geotechnical Data

A The total of all fines fractions. This flag is used to report total fines when only
sieve analysis is requested and balances total grain size with sample weight.

F Samples were frozen prior to parlicle size determination

SM Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with
the sieving process and/or moisture content, porosity and saturation
calculations

SS Sample did not contain the proportion of "fines" required to perform the
pipette portion of the grain size analysis

W Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Page 3 of 3
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aHffisib@
INCORPORATED

CLEAI.IED TPHD SURROGATE RECOVERY SUMIIARY

Matrix: Soi-f

(orER) o-TerphenyJ-

Client ID

QC Report No: TA86-URS
Project: Lauref Station

i37 621'7 8

TOT OUT

MW-13-25
MW-13-30
MW-13-35
MW-13-4 0
MW-13-4 5
Soil Dup 14
MB-061611
LCS-061611
LCSD-061611
MW-13-50
MW-t_3-50 MS
MW-13-50 MSD
MW- 1 3- 55
MW- 1 3- 60
MW-14-20
MW-14-25
MW-14-30
MW-14-35
MW-14-40
MW-14-45
MW-14-50

97.38
96.08
91.42
98.98
88.5?
98.7?
99 .32

104%
107 ?

94 ,62
100?
7022

94.3?
98 .92
91 .32
98.48
97 .1.2
98.88
93.5?
93.22
96.42

n
n

0
0

0
n

n
n

U
n
n
n
n
n

0

n

I,CS/MB LIMITS

( s0-150 )

QC LIMITS

(s0-r_s0 )

Prep Method: SW3546
Log Number Range: 11-13130 to 11-1"31-45

Page 1 for T486
FORM-II TPHD

-f,*#ffi: #ffiffi#ffi



ORGAI{ICS A}IALYSIS DATA SHEET
3OTAI, DTESEL RANGE HYDROCARBONS
NWTPHD by GClFID-Silica and Acid Cl-eaned
Page I of 2
Matrix: Soil

Data Release Authorized, /''
Reported; 06/21/LI

Report No:
Drn-i on{. .

ANALYTICAL iA
RESOURCES\7
INGORPORATED

TA8 6-URS
Lauref Station
337 627'7 8

ARI ID Samp1e ID
Extraction Analysis EFV

Date Date DL Range RL Result

TA8 6A
TI--IJl.JU

TA8 6B
11- 13131

TA8 6C
rt-).5r52

TA8 6D
t_l_--LJrJ5

TA8 6E
rl_--LJl-J4

TA8 6F
11- 13 r_ 35

MB-061611
rt---LJt_Jb

TA8 6G
11- 1313 6

TA8 6H
11-13137

TA8 6I
l_l_--L5l_JU

TA8 6J
rl_-l_51_Jv

TA8 6K
1111314 0

TA8 6L
rl_-t-Jlqr

MW-13-25
HC ID: ---

06/L6/1L

MW-13-30 06/16/17
HC ID: DRO/MOTOR OIL

06/1"6/rr

06/76/1.7

06/16/LL

06/76/11,

06/t6/1L

06/16/tt

06/1.6/tr

06/L6/tr

06/L6/L1

06/1.6/11.

06/16/1,7

06/r7 /11-
FID9

06/t7 /7r
FID9

o6/1.7 /77
FTD9

o6/r'7 /1,1.
FID9

06/!7 /11
FID9

06/77 /]-1,
FI D9

06/17 /11
FID9

o6/r1/11,
FID9

o6/1.1/11
FI D9

06/1.7 /11.
FID9

06/r7 /11
F] D9

06/1.7 /71
FID9

o6/L7 /7r
FID9

1.00 Diesel-
l-.0 Motor Oil-

n-Tcrnhan rz]v r v!Frlvrrf

1.00 Diese]-
1.0 Motor OiI

n-Tcrnhanrr]

1.00 Diesel-
1.0 Motor OiI

n-Tarnhanrr]

1.00 Diese]
1.0 Motor OiL

n-Ternhcnrrl

1.00 Diesel-
1.0 Motor Oi]

n-'Tcrnhcn rz]

l-.00 Diesel
1.0 Motor Oi]-

n-TcrnhcnrT]

1. 00 Diesel-
1.0 Motor Oi-l-

n-Tc rnhcnrrf

1.00 Diesel-
1. 0 Motor Oil-

o-Ternhenvl

1.00 Diese1
1.0 Motor Oil

n-Tcrnhcn r7]

1.00 Diesel
1.0 Motor OiL

n-Tcrnhcn r7]v r vrtsrrvrrl

1.00 Diese]-
1.0 Motor OiI

o-Terphenyl-

1.00 Di.esef
1.0 Motor Oil-

o-Terphenyl

1.00 Di-esel
1.0 Motor Oif

o-Terphenyl

5.1 < 5.1 U

10 < 10 u
97.3?

5.2 5. 4
10 13

96. 0?

5.1 < 5.1 U

10 19
91 .42

5.0 < 5.0 u
10 < 10'u

98. 98

5.0 < 5.0 u
10 <10u

88. s?

5.0 5.9
10 19

98.7?

5.0 < 5.0 u
10 <10u

99.32

5.0 < 5.0 u
10 < 10 U

94 .62

5.2 11
10 44

94.3?

5.3 < 5.3 U

11 <11U
98.9?

5.2 10
10 44

9't .32

5.2 < 5.2 U
10 <10U

98 .42

5.1 < 5.1 U

10 < 10 u
97 .rZ

MW- 1 3- 35
HC ID: MOTOR OIL

MW-13-4 0
HC ID: ---

MW-13-45
HC ID: ---

Soil Dup 14
HC ID: DRO/MOTOR OIL

Method BLank
HC ID: ---

MW-13-50
HC ID: ---

MW-13-55
HC ID: DRO/MOTOR OIL

MW- 1 3- 60
HC ID: ---

MW-14-20
HC ]D: DRO/MOTOR OIL

MW-14-25
HC ID: ---

MW-14-30
HC fD:

FORM I T"&ffiffi: ffiffi#9ffi



ORGAI.IICS ATTIALYSIS DATA SHEET
TOTAI, DIESEL RA}TGE HYDROCARBONS
NWTPHD by cClFID-Sil-ica and Acid Cl-eaned
Page 2 of 2
Matrix: Soif 

..K
Data Release Authorized: "'
Reported: O6/2I/11,

QC Report No:
Drn-i on{- .
! ! vJ vv u .

ANALYTICAL IARE$ifi;E;V
INCORPORATED

TA8 6-URS
LaureI Station
331 62'7 7I

ARI ID ganF1e ID
Extraction Anal.ysis EEV

Date Date DL Range RL Result

TA86M MW-14-35
LI-L3142 HC ID: ---

TA86N MW-14-40
7L-73143 HC rD:

TA860 MW-14-45
11-13144 HC ID: ---

TAB6P MW.14-50
11-13145 HC ID: ---

06/1.6/rt 06/r'1/1.1 1.00
FrD9 1.0

Diesel-
Motor Oil-
o-Terphenyl

DieseI
Motor Oil-
a-tTarnhonrrl

Diesel-
Motor OiI
o-Terphenyl

Diesel-
Motor Oil-
o-Terphenyl

< 5.4 U
<11_u
98.88

< 5.0 u
<10u
93.5t

< 5.0 U
<10u
93.22

< 5.1 U
<l_0u
96.42

q

11

10
o6/16/11. 06/1.7 /17

FID9

06/16/71. 06/18/17
FID9

06/16/11. 06/1.8/1.r 1.00
FrD9 t_ . 0

t-.00
1n

1.00
1n

q,n
1n

q1
1n

Reported in ng/kg (ppm)

EFV-Effective Final- Vol-ume in mL.
DL-Dilution of extract prior to analysis.
Rl-Reporting limit

Diesel quantitation on total- peaks in the range from C12 to C24.
Motor Oil quantitation on totaf peaks in the range from C24 to C38.
HC ID: DRO/RRO indicate results of organics or additional hydrocarbons in
ranges are not identifiab.le.

FORM I 'T-effiffi r ffiffiffi 3" ffi



ANA|vrl.lat a

"=$il;EgORGAI{ICS ANAIYSIS DATA SHEET TNCORPORATED
NWTPI|D by ec/EID-Silica and Acid Cl-eaned Sample ID: MII-13-50
Page 1of1 MS/MSD

Lab Sample ID: TA86G QC Report No: TA86-URS
LIMS ID:11-13136 Project: Laure.l- Statj-on
Matrix: Soil- /4:- 33'162-778
Data Rel-ease Authorizedi ':'.''; Date Sampled: 06/14/77
Reported: 06/2L/1,7 Date Recej-ved: 06/16/]-1,

Date Extracted MS/MSDz 06/16/1,I Sample Amount MS: 10.2 g-dry-wt
MSD: 9.6? g-dry-wt

Date Ana.lyzed MSz 06/1,7/11 21 :0L Final- Extract Vol-ume MS: 1,0 rnl,
MSD: 06/1,1/11 2I:22 MSD: 1.0 nL

Instrument/Analyst MS: FIDIMS Dil-ution Factor MS: 1.0
MSD: FID/MS MSD: 1.0

Percent Moisture z 4.42

Spike MS SPike MSD
Range Sample MS Added-MS Recowery MSD Added-MSD Recowery RPD

Di-esel < 5.0 720 1,47 81. 6t r32 t_55 85.2* 9.58

TPHD Surrogate Recovery

MSI MSD
o-Terphenyl 100? lO2Z

Results reported in mg/kg
RPD calcul-ated using sample concentrations per SW846.

FORM III

E r+Hb ; WFIkTH A



AN.atvrt.lar a

""Sil'*iEEi@ORGA}IICS AT{AIYSIS DATA SIIEET INCORPORATED
NWTPIID by cclFlD-Silica and Acid Cleaned Sauple ID: Lcs-061611
Page 1of1 LCS/LCSD

Lab Sample ID: LCS-061611 QC Report No: TA86-URS
LIMS ID: 11-13136 _ Project: Laurel- Station
Matrix: soil- /.f{ 337 62778
Data ReLease Authorj.zed: " Date Sampled: 06/14/1t
Reported: 06/2I/71 Date Received: 06/I6/1t

Date Extracted LCS/LCSDz 06/16/11 Sample Amount LCS: 10.0 g
LCSD: 10.0 g

Date Anafyzed LCS: 06/I'7 /11 17:00 Final- Extract Volume LCS: 1.0 mL
LCSD: 06/11/lI l'1222 LCSD: 1.0 mL

fnstrument/Analyst LCS: FID/MS Dil-ution Factor LCS: l-.0
LCSD: FID/MS LCSD: 1.0

Spike LCS Spike tCSD
Range LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Diesel 134 L50 89.3? 1,40 l-50 93.38 4.42

TPHD Surrogate Recoverl

rcs tcsD
o-Terphenyl 104? 1078

Results reported in mglkg
RPD calculated using sample concentrations per SW846.

FORM III
T"&#ffi: ffiWffitrtr



Als5fiSrb@
INCORPORATED

ARI rlob: TA8 6
Matrix: Soil

TPHG SOIL SI'RROGATE RECOVERY STJMLTAR]T

QC Report No: TA86-URS
Project: LaureL Station

Event:33762778

BFts TE'T BBZ TOT O(xTC]-ient ID
MB-062011
LCS-062011
LCSD-062011
MW- 1 3-25
MB-062111
LCS-062111
LCSD-062111
MW-l_3-30
MW-13-35
MW-13-4 0
MW-13-4 5
Soil Dup 14
MW-13-50
MW-13-50 MS
MW-].3-50 MSD
MW-13-55
MW- 1 3- 60
MW-14-20
MW-t4-25
MW-14-30
MW-14-35
MW-74-40
MW-14-45
MW-14-50

(BFB) = Bromofl-uorobenzene
(TfT) = Trifluorotoluene
(BBZ) : Bromobenzene

Log Number Range: 11-13130 to

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

LCS/MB LIMITS
(70-130 )

(80-120)
(80-120)

11- 1314 5

99.38 100?
7042 99.08
1048 99.08

99.8? 96.32
93.9% 93. 9?
1058 1018
1028 99.92
103? L02Z
1 06? 1048

99.88 98.42
10 0I 1.022
1018 99.88

99.42 97.92
l_058 99.'72
105? 101?

91 .32 94.92
1008 98.4?

97 .22 96.72
97.02 96.92
96.08 97 .LZ
97 .1"2 97 .22
93.1? 96.92
93. 6? 95.8?
93. 8? 9'7 .62

n

n

n
n
n
n
n

U

0
0
U

n
n
n
n

n
n
n

QC LIMITS
( 70-130 )

(66-L23)
( 62-130 )

FORM IT TPIIG

Paoe l- ror 'rAdo Ye##: #ffiffiffiffi



fiI$fiS:b@
INCORPORATED

ARI Job: TA86
Matrix: SoiI

BETX SOrIJ ST'RROGATE RECO\TERY SI'MIIARY

QC Report No: TA86-URS
Project: Laurel Station

Event: 331 62178

TE'T BBZ TOI OUTClient ID
MB-062011
IJUD- U OZ U I. I
LCSD-062011
MW-13-25
MB-0621_11
LCS-0 6211L
LCSD-062111
MW-13-30
MW- 1 3-3 5
MW-13-40
MW-13-4 5
Soil Dup 14
MW-13-50
MW-13-50 MS
MW-13-50 MSD
MW-13-55
MW-13-60
MW-I4-20
MW-14-25
MW-14-30
MW-14-35
MW-14-40
MW-14-4 5
MW-14-50

(TFT) : Trifluoroto.l uene
(BBZ) : Bromobenzene

Log Number Range: 11-l-3130 to

I,CS/MB LIMIAS QC LIMITS
(80-120) ( 68-124)
(77-1,20) (62-734)

11- 1314 5

1018 tA2Z
10 68 1018
1068 101?
101t 98.22

94.5? 95.0?
1068 103E
101? 101?
105? 104?
L01Z 706Z
1018 100?
1022 L04Z
lo2z 1018
to2z 99.88
104? 1_008
1031 1022

98,22 97 .42
101? 1018

98 . 6? 99. 38
98 . 1E 99. 08
91.42 99.32
91 .82 98. s?
94.62 97 .42
94.62 97.18
95.4? 98.7?

n
n
n

n
n
n
n
n
n
n
n
n

0

n

0

n
n

U

FORM II BETX

Page 1 for ?A86
E **#.* . *Wffir}b



irsif;srb@
INCORPORATED

TPHG WATER SURROGATE RECOVERY ST]MIIARY

ARI Job: TA86
Matrix: Water

QC Report No: TA86-URS
Project: Laurel- Station

Event:33762778

TOl OUTClient ID
MB-062111
LCS-062111
LCSD-062111
TRIP BLANKS

(TFT) : Trifluorotol-uene
(BBZ) : Bromobenzene

Log Number Range: 11-13146 to

93.91 93.9?
10 51 101t
ro2z 99.92
101t 10 0 t

LCS/MB LIMITS QC LIMITS
(80-120) (80-120)
(80-120) (80-120)

t-r-l-Jrqo

U

n

FORM II TPHG

Page 1 for TA86
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il3:fi:rb@
INCORPORATED

ARI Job: TA86
Matrix: Water

BETX WATER SI'RROGATE RECOVERY St l't'tARY

QC Report No: TA86-URS
Project: Laurel Station

Event:33762118

TOT OUTClient ID
MB-062111
LCS-062111
LCSD-062111
TRIP BLANKS

(TFT) : Trifl-uoroto]uene
(BBZ) : Bromobenzene

Log Number Range: 11-13146 to

LCS/MB LIMITS QC LIMITS
('7e-t2o) (80-120)
('79-120) (80-120)

11-1314 6

94.5t 95.08
106? 1038
10 r.8 101?
I02Z 1038

0
0
0
n

FORIVT II BETX

Page 1 for TA86 ,, Yri,t4t6: fYA



firsbfiseb@
INCORPORATEDORGA}UCS AIIAI,YSIS DATA SHEET

BETX by Method SW8021ENtod
TPHG by Method IiIWIPHG
Page 1 of 1

Lab Sample ID: MB-062011
LIMS ID: 11-13130
Matrix: Soi-l ! .
Data Rel-ease Authorized: .::

Reportedz 06/2l/1,1

Date Anal-yzed: 06/24/7L 06;24
Instrument/AnaJ-yst : PIDl/MH

CAS Nunber Arralyte

Sanple ID: MB-062011
METIIOD BI.ANK

QC Report No: TA86-URS
Project: Laurel- Station

Event.:33762718
Date Sampled: NA

Date Received: NA

Purge Vofume: 5.0 mL
Sample Amount: 100 mg-dry-wt

Rt Result

11-43-2 Benzene
108-88-3 Tol-uene
l0O-47-4 Ethylbenzene
L7960I-23-l m,p-Xylene
95- 4'1 - 6 o-Xvf ene

12 <12U
72 <r2U
72 <r2U
25 < 25 U
t2 <12U

GAS ID
Gasoline Range Hydrocarbons 5.0 < 5.0 U

BETX Surrogate Recovery

Trifluorotol-uene 101?
Bromobenzene 7O2Z

Gaso1ine Surrogate Recoveey

Tri fluorotoluene
Bromobenzene

99.3?
10 08

BETX val-ues reported in pg/kg (ppb)
Gasoline values reported i-n mg/kg (ppm)

GAS: lndicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifj-abl-e gasollne pattern.

Quantitation on total peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I T&##: ffi#ffi##



fixs3ilS:b@
INCORPORATEDORGAT.IICS AIIALYSIS DATA SHEET

BETX by Method SW8021BNtod
TPHG by Method liI9r:IPHG
Paqe 1 of 1

Lab Sample ID: MB-062111
LIMS ID: 11-13131 .

Matrix: Soil /'
Data ReLease Authorized:
Reported: 06 / 21, / 1I

Date Analyzedz 06/21,/1.I 06:56
Instrument/Anal-yst : PIDl/MH

CAS Nunber Anal.yte

Sauple rD: MB-052111
METHOD BI"AIIK

QC Report No: TA86-URS
Project: Laurel Station

Event z 331 62778
Date SampJ-ed: NA

Date Received: NA

Purge Volume: 5.0 mL
Samp1e Amount: 100 mg-dry-wt

RL Result

1l-43-2 Benzene
108-88-3 Tol-uene
I00-47-4 Ethylbenzene
I'19601.-23-I m,p-Xylene
95-47-6 o-Xvfene

72 <r2U
12 <l2V
72 <I2U
25 < 25 U

t2 <t2v
GAS ID

Gasolj-ne Range Hydrocarbons 5.0 < 5.0 U -:-

BETX Surrogate Recovery

Trifl-uorotol-uene 94.52
Bromobenzene 95. 0?

Gasoline Sumogate Recoverlr

Tri-f luorotol-uene
Bromobenzene

93. 9?
93. 98

BETX values reported j.n pg/kg (ppb)
Gasol-1ne values reported i-n mglkg (ppm)

GAS: lndicates the presence of gasoline or weaLhered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on totaf peaks i-n the gasoline range from Toluene to Naphthalene.

FORM I T:ftffiffi; ffiffiffiffi#



trssfisrb@
INGORPORATEDORGAI{ICS ANAIYSIS DATA SIIEET

BETX by Method SW8021B'lod
TPHG by Method NffiPHG
Page 1 of 1

Lab Sample ID: MB-O62111
LIMS ID:11-13146
Matrix: Water
Data Refease Authorized:
Reported: 08/08/II

Date Anal-yzed: 06/2I/1-1. 06:56
Instrument/Analyst : PIDl/MH

CAS Nunber Analyte

Sample ID: MB-062111
METHOD BI.A}IK

QC Report No: TA86-URS
Project: Laurel- Station

Event: 337 62'778
Date Sampled: NA

Date Received: NA

Purge Volume: 5.0 mL
Dil-ution Factor: 1.00

RL Reeult

71-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
L7960l-23-I m,p-Xylene
95-41-6 o-Xy1ene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
o.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U ---

BEIX Surrogate Recoverl

Trifl-uorotoluene 94.58
Bromobenzene 95.08

Gasoline Surrogate Recovery

Tri f l-uorotof uene
Bromobenzene

93. 98
93. 98

BETX values reported in pgll (ppb)
Gasofine val-ues reported in mglL (ppm)

GAS: lndicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on tota] peaks in the gasoline range from Toluene to Naphthalene.

EORM I ',fttL I LtL at'/*l,



firs5fiSrb@
INCORPORATEDORGAIiIICS AI.IAIYSIS DATA SHEET

BETX by Method SW8021BDtod
TPHG by Method IIWIPHG
Page 1 of 1

Lab Sample ID: TA86A
LIMS ID:11-13130
Matrix: Soil- ./,1/

Data Refease Authorized: . 1i
Reported: O6/2L/LI

Date Anal-yzedz 06/20/1,1, 07:53
fnstrument/Analyst : PIDl/MH

CAS Nunber Arral.yte

SanpJ.e ID: t'191-13-25
SAI'IPLE

QC Report No: TA86-URS
Project: Laurel Station

Event : 337 621'7I
Date Sampled: 06/1,3/11,

Date Received: 06/16/1,I

Purge Volume: 5.0 mL
Sample Amount: 98 ng-dry-wt

Percent Moisture: 5.1?

RL Result

7I-43-2 Benzene
108-88-3 To]uene
100-41-4 Ethylbenzene
1.7 9601.-23-I m, p-XyJ-ene
95-47-6 o-Xvlene

13 <13U
13 <13U
13 <13U
25 <25U
13 <13U

GAS ID
Gasoline Range Hydrocarbons 5.1 < 5.1 U ---

BETX Surrogate Recoverlz

Triffuorotol-uene 101?
Bromobenzene 98.22

Gaeoline Surrogate Recovery

Tri fluorotoluene
Bromobenzene

99.8?
96.3%

BETX values reported in pS/kg (ppb)
Gasofine val-ues report,ed in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an i-dentifiable gasoline pattern.

Quantitation on total- peaks in the gasolj-ne range from Toluene to Naphthalene.

Results corrected for soil- moisture content per Secti-on 11.10.5 of EPA Method 8000C.

FORM I Tdhffiffi : ffiffiffi##



fi$sn$b@
INCORPORATEDORGANICS A}iIATYSIS DATA SHEET

BEIX blt Mettrod SW8021EL'1od
TFHG by Mettrod NWTPHG
Page 1 of 1

Lab Sarnple ID: TAB6B
LIMS ID:11-13131

SampJ-e ID: l'!91-13-30
SAI'{PLE

QC Report No: TA86-URS
Project: Laurel- Station

Event : 337 627'18
Date Sampled: 06/13/1"1,

Date Received: 06/16/Il

Purge Volume: 5.0 mL
Qamnl o Amnrrnl- . 1nn nn-drr,..Y *- y-wt

Percent Moisture: 4.42

RL Result

Matrix: Soil
Data Release Authorized:
Reported: 06/2L/II

:'4

Date Anafyzedz 06/20/11. 08:.22
InsLrument/Analyst : PIDl/MH

CAS Nunber Anal.yte

11-43-2 Benzene
108-88-3 Tofuene
LOQ-4L-4 Ethylbenzene
L7960L-23-L m,p-Xylene
95-41-6 o-Xyfene

L2 <72U
1"2 <tzu
72 <L2U
24 <24V
1,2 <L2V

GAS ID
Gasoline Range Hydrocarbons 4. B < 4.8 U

BETX Surrogate Recovery

Tri f l-uorotol-uene 10 5 ?
Bromobenzene LOAZ

GaeoJ.ine Surrogate Recover1l

Trif l-uorotol-uene
Bromobenzene

10 3?
t02z

BETX values reported in pS/kg (ppb)
Gasofine val-ues reported in mglkg (ppm)

GAS: lndicat.es the presence of gasoline or weathered gasoJ-ine.
GRO: Positive resu.l-t that does not match an identifiable gasolj-ne pattern.

Quantitatlon on total peaks in the gasoline range from Tofuene to Naphthalene.

Results corrected for soil- moi.sture content, per Section 1i-.10.5 of EPA Method 8000C.

FORM I E F*ffirip; wwffi;;F5



firs5ffSr!@
INCORPORATEDORGAI.IfCS AIIIAIYSIS DATA SIIEEE

BETX b!, Method SW802lENtod
TPHG b!, Mettrod NYf,IPHG
Page 1 of 1

Lab Sample fD: TA86C
LIMS ID: 11-13132
Matrix: Soil .,4'
Data Refease Authorized:
Reported: 06/2I/11,

Date Analyzed: 06/20/71, 08:51
f nstrument /Analyst z PIDI, /MH

CAS Nunber Analyte

Saup1e ID: t'tll-13-35
SA}4PIJE

QC Report No: TA86-URS
Proj ect : Laure.l- Station

Event:33762778
Date Sampled: 06/I3/11

Date Recei-ved: 06/1,6/Il

Purge Vol-ume: 5.0 mL
Sample Amount: 100 mg-dry-wt

Percent Moisture: 5. 6?

RL Result
'll-43-2 Benzene
108-88-3 Toluene
L00-4L-4 Ethylbenzene
1-7960I-23-1 m,p-Xylene
95-47-6 o-Xylene

L2 <3.2U
L2 <L2U
1.2 <L2V
24 <24U
12 <L2U

GAS ID
Gasoline Range Hydrocarbons 4.9 < 4.9 U

BEIX Surrogate Recovery

Trifluorotoluene 1073
Bromobenzene 1068

Gaso1ine Surrogate Recoverl'

Trif luorotol-uene
Bromobenzene

10 6t
1048

BETX values reported in pS/kS (ppb)
Gasol-ine values reported i-n mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resu1t that does not match an identifiable gasoline pattern.

Quantitation on totaf peaks in the gasoline range from Toluene to Naphthalene.

Resufts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I Tffiffi# : ffiffiffitu$#



*r35ffSrb@
INCORPORATEDORGANTCS A!{AIJVSIS DATA SHEET

BETX by Method S!v8021ENIod
TPHG by Method !{W:IPHG
Page 1 of 1

Lab Sample ID: TA86D
LIMS ID:11-13133 .:i1-,
Matrix: Soil ..r,'t
Data Release Authorizedi'.''
Reported: 06/27/\L

Date Analyzed: 06/20/11. 09;20
Instrument/Analyst : PIDl/MH

CAS Nunber Anal.yte

Sample ID: M{-13-40
SAIIPlE

QC Report No: TA86-URS
Project: Laurel Station

Event: 337 627'18
Date Sampled: 06/13/1I

Date Received: 06/16/1I

Purge VoLume: 5.0 mL
Sample Amount: 110 mg-dry-wt

Percent Moisture: 3. 9?

RI Result

1l-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
L7960I-23-I m,p-Xylene
95-47-6 o-Xvlene

L2 <72U
12 <IZU
12 <rzu
24 <24U
1,2 < t2 U

GAS ID
Gasoline Range Hydrocarbons 4.1 < 4.1 U ---

BETX Surrogate Recovery

Trifluoroto.l-uene 101C
Bromobenzene 100?

Gasoline SurroEate Recovery

Tri f "luorotof uene
Bromobenzene

99.88
98 .42

BETX val-ues reported in FSlkS (ppb)
Gasoline values report.ed in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positlve resul-t that does not match an identifiabfe gasoline pattern.

Quantitation on total peaks in the gasoline range from Tol-uene to Naphthalene.

ResuLts corrected for soil- moi-sture content per Section 11.10.5 of EPA Method 8000C.

FORM I T&#ffi ; mffi#F-$ g



a!35H$b@
INCORPORATEDORGA}TICS A}IAIJYSIS DATA SHEET

BETX by Method SW8021Et'1od
TPIIG by Method NY|IPHG
Page 1 of 1

Lab Sample ID: TA86E
LIMS ID: 11-13134
Matri-x: Soil-
Data Release Authorized:
Reported: 06/27/1,I

Date Analyzed: 06/20/11, 09:49
Instrument/Anal-yst : PIDl/MH

CAS Nunber Analyte

/

Samp1e ID: tllV-13-45
SAI4PLE

QC Report No: TA86-URS
Project: Laurel- Station

Event z 33762718
Date Sampled: 06/1,3/1,L

Date Received: 06/1,6/1,1,

Purge Vo.lume: 5.0 mL
Sample Amount: 100 mg-dry-wt

Percent Moisture z 4.'72

RL Result
'1L-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
179601--23-1 m,p-Xyfene
95-47 -6 o-Xvl-ene

1,2 <72U
L2 <r2U
1.2 <I2U
24 <24U
L2 <I2U

GAS ID
Gasoline Range Hydrocarbons 4.9 < 4.9 U

BETX Surrogate Recovery

Trifluorotoluene 1,022
Bromobenzene 1"042

Gagoline Surrogate Recovery

Trif luoroto.luene
Bromobenzene

10 08
LO2Z

BETX values reported in VS/kg (ppb)
Gasoline values reported in mglkg (ppm)

GAS: fndicat.es the presence of gasoline or weathered gasoline.
GRO: Posltj-ve result that does not match an identifiable gasoline pattern.
n"--.+i+-+: total peaks in the gasoline range from Toluene to Naphthalene.vuarrLrLdtrvtt vlr

Results corrected for soi-.I moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I T"effiffi I ffiffiffit4ffi



f,rsiffsrb@
INGORPORATEDORGAI.TICS AI{ALVSIS DATA SHEET

BETX by Mettrod Slf8021&tod
TPHG by Method l{mPIIG
Page 1 of 1

Lab Sample ID: TA86F
LIMS ID: 11-13135 .,/i?
Matrix: SoiI /
Data Release Authorized'.,"'.'.''
Reported: 06 / 21, / 1,1

Date Ana.l-yzed: A6/20/1.1 1L:17
Instrument/Analyst : PIDllMH

CAS Nunlrer Arralyte

Sanple ID: SoiJ. Dup 14
SA![PLE

QC Report No: TA86-URS
Project: Laurel Station

Event : 33? 627-l8
Date Sampled: 06/13/71

Date Received: 06/16/71

Purge Vol-ume: 5.0 mL
Sample Amount: 100 mg-dry-wt

Percent Moisture z 4.'72

Rt Result

1L-43-2 Benzene
108-88-3 Toluene
I0O-41--4 Ethylbenzene
L'1 960L-23-). m, p-Xylene
95-4'l -6 o-Xvlene

1_2 <I2V
t2 <12U
t2 <12U
25 <25U
L2 <1"2V

GAS ID
Gasol-ine Range Hydrocarbons 5. 0 < 5.0 U

BEIX Surrogate Recovery

Trif l-uorotol-uene 1,022
Bromobenzene 1018

Gasoline Surrogate Recoverl

TrifluorotoLuene
Bromobenzene

1018
99.88

BETX values reported in pS/kg (ppb)
Gasofine val-ues reported in mg/kq (ppn)

GAS: lndicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e gasoline pattern.

Quantitation on total peaks in the gasoline range from Tol-uene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM T T*##; ffiffiffiU.-



Arstfisr!@
INCORPORATEDORGANICS A}IAI,YSIS DATA SHEET

BEIX by Method SW8021Bt'tod
TPHG b!, Method fifif,lPHc
Page 1 of 1

Lab Sample ID: TA86G
LIMS ID: L1-13136 z,:k:Matrix: Soil V7
Data Release Authorize'd: ';t'l'/
Reported: 06/2I/Il

Date Analyzed: 06/20/1,7 l'J.246
fnstrument /Analyst z PID'J- /MH

CAS Nunber Anal.yte

Saaple ID: l'lW-13-50
SA!!PIrE

QC Report No: TA86-URS
Project: Laurel Station

Event : 337 62-17I
Date Sampled: 06/L4/1.7

Date Received: 06/16/1,I

Purge Volume: 5.0 mL
Sample Amount: 100 mg-dry-wL

Percent Moisture z 4.4%

RL Reeult

7I-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
1.19601-23-L m,p-Xylene
95-47-6 o-Xvlene

12 <tzv
1,2 <L2U
J.2 <I2U
25 <25U
T2 <I2U

GAS ID
Gasoline Range Hydrocarbons 5.0 < 5.0 U ---

BETX Surrogate Recovery

Triffuorotofuene L02Z
Bromobenzene 99.82

Gasoline Surrogate Recovery

Tri fluorotofuene
Bromobenzene

99.42
97.92

BETX values reported in V9/kg (ppb)
Gasoline values reported in ng/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on totaf peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for solL moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I T"&##: ffiWffia4q.



AI35ilS:b@
INCORPORATEDORGAIIICS A}{ALYSIS DATA SHEET

BETX by' Method 9W8021BN1od
IPHG b!' Method tiImPIIG
Page 1 of 1

Lab Sample ID: TAB6H
I,IMS ID: 11-13137
Matrix: SoiI i:7Data Rel-ease Authorizedt .,' '"

Reported: 06/2I/1"I

Date Analyzed: 06/20/II 13:14
fnstrument/AnaIyst : PIDl/MH

CAS Nunber Analyte

SampJ-e ID: 14{-13-55
SAIIPLE

QC Report No: TA86-URS
Project: Laurel Station

Event : 337 62'17 8
Date Sampled: 06/14/ll

Date Received: 06/16/IL

Purge Vofume: 5.0 mL
Sample Amount: 100 mg-dry-wt

Percent Moisture: 6.18

RL Resu]-t

11-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
1"1960I-23-I m,p-Xylene
95-41-6 o-Xv.l-ene

t2 <L2V
1.2 <L2U
12 <I2U
25 <25V
12 <L2tJ

GAS ID
Gasolj-ne Range Hydrocarbons 4.9 < 4.9 U ---

BEIX Surrogate Recovery

Trifl-uorotoluene 98.22
Bromobenzene 97.42

Gasoline Sunogate Recovery

Tri f Iuorot ofuene
Bromobenzene

97.38
94 .92

BETX values reported in pg/kS (ppb)
Gasofine val-ues reported in mg/kg (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable gasollne pattern.

Quantitation on total- peaks in the gasoline range from Tofuene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

I'ORM I E *c*#b ; *#ffiWr+*



fixstfisrb@
INCORPORATEDORGANTCS AT.IAI,YSIS DAIA SHEET

BETX by Method SW8021E['lod
IPHG by Method t{}lltPHG
Page 1 of 1

Lab Sample ID: TA86I
LIMS ID: 11-13138
Matrix: Soif '',!,,
Data Release Authorized z ,"i:/
Reported: O6/21./LI

Date Analyzedz 06/20/I1 13:43
Instrument/Analyst : PIDl/MH

CAS Nunber Analyte

Saup1e ID: lllt-13-60
SA[dPLE

Ar'a Dannrf \ln. r|rA86-URS

Project: Laurel Statj-on
Event.:33762778

Date Sampled: O6 / 3.4 / 1.1.

Date Received: O6/1,6/1,1,

Purge Volume: 5.0 mL
Sample Amount: 98 mg-dry-wt

Percent Moisture: 5.78

RL Result

7l-43-2 Benzene
108-88-3 To.l-uene
100-41-4 Ethylbenzene
1.'19601.-23-1 m,p-Xylene
95-47-6 o-Xv]ene

13 <13U
13 <13U
13 <13U
26 <26U
13 <13U

GAS ID
Gasol-ine Range Hydrocarbons 5.1 < 5.1 U ---

BETX Sumogate Recovery

Tri f l-uoroto.l-uene 1018
Bromobenzene 101?

Gasoline Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

1 008
98.4?

BETX val-ues reported in pS/kg (ppb)
Gaso.l-ine va.l-ues reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does noL match an identifiabfe gasoline pattern.
 '-^6ri!-*j total peaks in the gasoJ-ine range from Toluene to Naphthalene.vuarrLr LdLrvlr 9lr

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I T*##; mffiffi4#



fir3bf;srb@
INCORPORATEDORGA}TICS AI{AI.YSIS DATA SHEET

BETX by Mettrod SW8021BNIod
TPHG by Method NIIIIPHG
Page 1 of 1

Lab Sample fD: TA86J
LIMS ID:11-13139
Matrix: Soil- :ii
Data Rel-ease Authorized2 ..:',',1

Reported: 06/2I/1.1.

Date Analyzedt 06/20/7L 1.4zL2
Instrument/Analyst : PIDl/MH

CAS Nuuber Analyte

SampJ-e ID: l"nd-14-20
SA}'PLE

QC Report No: TA86-URS
Project: Laurel Station

Event:33762718
Date Sampled z 06/1,4 /71.

Date Received: 06/16/71,

Purqe Vol-ume: 5.0 mL
Sampie Amount: 100 mg-dry-wc

Percent Moisture: 7.88

RL Resu1t

'7 l- 43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
1"19601-23-I m,p-XyIene
95- 4'7 -6 o-Xvlene

72 <t2V
L2 <t2U
12 <L2V
24 <24U
1"2 <L2V

GAS ID
Gasoline Range Hydrocarbons 4.'l < 4.1 V

BETX Surrogate Recovery

Tri-fl-uoroto]uene 98. 6?
Bromobenzene 99.38

Gagoline Surrogate Recover1l

Trif f uorotol-uene
Bromobenzene

91.22
96.12

BETX val-ues reported in pg/kS (ppb)
Gasol-ine val-ues reported in mg/kg (ppm)

GAS: Indi-cates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

Resul-ts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I T'ftffiffi j ffiffiffiq?



f,xs5ffS*@
INCORPORATEDORGAI.IICS AIIALYSIS DATA SHEET

BETX by Method SW8021ENtod
TPHG by Method liIW'llPHG
Page 1 of 1

Lab Sample ID: TA86K
LIMS ID:11-13140 ._.
Matrix: Soil :'

Data Re.l-ease Authorj-zedi ',''t>

Reported: 06/2I/1-1.

Date Anafyzed: 06/20/I1- 1'4247
Instrument/Analyst : PIDl/MH

CAS Nunber Analyte

Sample ID: MI-1{-25
SAMPLE

OC Rannrf No. TA86-URS
Yv r\v}Jv!

Pro j ect : l,aurel- Station
Event : 337 62'7'7I

Date Sampled: 06/14/Il
Date Received: 06/16/1"I

Purge Vol-ume: 5.0 mL
Sample Amount: 82 mg-dry-wt

Percent Moisture: 7.9?

RL Reeult

11,-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
719601.-23-L m,p-Xylene
95-41 -6 o-Xy]ene

15 <15U
15 <15U
15 <15U
30 <30u
15 <15U

GAS ID
Gasoline Range Hydrocarbons 6. 1 < 6. 1 U ---

BETX Surrogate Recoverl

Trif.l-uorotof uene 98.1?
Bromobenzene 99.0?

Gasoline Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

97.0?
96. 98

BETX vaLues reported in pS/kS (ppb)
Gasol-ine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasolj-ne or weathered gasoline.
GRO: Positive resuft that does not match an identifi-able gasoline pattern.

Quantitation on total peaks in the gasoline range from Tofuene to Naphthalene.

Results corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I T&g$ffi r ffiffiffiWffi



AlslfiSeb@
INCORPORATEDORGAI{ICS ANALYSIS DATA SHEET

BETX bryl Method SW8021B'tod
rPIfG b!, Method l{IflIPHG
Page 1 of 1

Lab SampJ-e ID: TA86L
LIMS ID:11-13141

Samp)-e ID: Ml-14-30
SA}{PtrE

QC Report No: TA86-URS
Pro j ect: Laure.l- Station

Event: 337 62778
Date Sampled: 06/1,5/1.I

Date Received: A6/16/1,I

Purge VoJume: 5.0 mL
Sample Amount: 88 mg-dry-wt

Percent Moisture: 5.1?

RL Result

Matrix: Soil
Data Re]ease Authorizedz
Reported: 06/2I/II

,..'i,'

Date Anal-yzed: 06/20/1,I 15:11
Instrument/Analyst : PIDl/MH

CA,S Nunber Analyte

11,- 43-2 Benzene
108-88-3 Tol-uene
L00-4I-4 Ethylbenzene
1l 9601"-2 3-1 m, p-Xylene
95-47-6 o-Xvfene

14 <14U
1_4 <14U
74 <14U
28 <28U
14 <14U

GAS ID
Gasoline Range Hydrocarbons 5.7 < 5.7 U

BETX Surrogate Recoverlr

Trif l-uorotol-uene 97 .42
Bromobenzene 99.3?

Gasoline Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

96.08
97 .tZ

BETX values reported in p,g/kg (ppb)
Gasofine values reported in mglkg (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e gasoline pattern.

^''-h+if-+i totat peaks in the gasoJ-ine range from Toluene to Naphthalene.vuqrrLf, La LJvrl vlf

Results corrected for soil- moj-sture content per Section 11.L0.5 of EPA Method 8000C.

FORM I T.*##: ffiffiffin-$#



Arsbffsrb@
INCORPORATEDORGAI{ICS AI{AIYSIS DATA SHEET

BETX by Method SW8021BNtod
TPHG by Method NI{TPHG
Page 1 of 1

Lab Sample ID: TA86M
LIMS ID; 7!-1,3'1,42
Matrix: Soil ;;i''
Data Ref ease Authorized: , ,,i.'
Reported z 06/21,/lI

Date Analyzed: 06/20/77 15:40
fnstrument/Analyst : PIDl/MH

CAS Nunber Analyte

Sample ID: MW-14-35
SAI"IPLE

rtf- Pannrf \ln. TA86-URS
Project: Laurel- Station

Event:33762778
Date Sampled: 06/1-5/11,

Date Received: 06/16/17

Purge Volume: 5.0 mL
Sample Amount: 81 mg-dry-wt.

Percent Moisture: 1 .72

RL Resu]-t

11-- 43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
11960L-23-L m,p-XyIene
95-47-6 o-Xylene

L6 <16U
16 <16U
L6 < 16 U
3l- <31 U
16 <16U

GAS ID
Gasollne Range Hydrocarbons 6.2 < 6.2 U

BETX Surrogate Recovery

Trifluorotol-uene 97.8?
Bromobenzene 98.58

Gaso.Line Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

97.1?
97.22

BETX val-ues reported in V9/kg (ppb)
Gasoline val-ues reported in mg/kg (ppm)

GAS: fndj-cates the presence of gasoline or weaLhered gasoline,
GRO: Positive resuft that does not match an i-dentifiabl-e gasoline pattern.

Quantitation on totaf peaks in the gasoline range from Toluene to Naphthalene.

Resul-ts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I Ye&ffi: ##mffiW



irsbnstb@
INCORPORATEDORGANTCS A\TATYSIS DATA SHEET

BEIX by Method SW8021ENtod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample fD: TA86N
LIMS ID: 11-13143
Matri-x: Soil '":'
Data Rel-ease Authori-zed:
Reported: O6/2L/1"1,

Date Analyzed: 06/20/1I 17:37
Instrument/Analyst : PIDl/MH

CAS Nunber .Analyte

Samp1e ID: tfl-14-40
SA}{PLE

QC Report No: TA86-URS
Pro j ect: Laurel- Stati-on

Event : 337 627'18
Date SampJ-ed: O6/1,5/1.1.

Date Received: Q6/16/1"7

Purge Volume: 5.0 mL
Sample Amount: 91 mg-dry-wt

Percent Moisture: 6.8?

R[, Resu1t

1l-43-2 Benzene
108-88-3 Tofuene
100-41-4 Ethylbenzene
71960L-23-L m,p-Xylene
95-41-6 o-Xvlene

14 <14U
14 <14U
74 <l_4U
21 <21U'14 < 14 U

GAS ID
Gasol-ine Range Hydrocarbons 5.5 < 5.5 U ---

BEIX Surrogate Recovery

Trl f l-uorotol-uene 94 . 6Z
Bromobenzene 97.42

Gasoline Surrogate Recovery

Tri fluorotoLuene
Bromobenzene

vJ.t6
96. 9E

BETX values reported j-n V9/kq (ppb)
Gasoline va.l-ues reported in mq/kg (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive resu"lt that does not match an j-dentifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Resul-ts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

I.ORI{ I T'effi#: ffi#ffiffi€



fi|s!fi8rb@
INCORPORATED

Lab Sample ID: TA860
LIMS ID:11-13144
Matrix: Soil

ORGAI{ICS ATiIAIYSIS DATA SHEET
BEfX by Method SW8O2lEDtod
TPHG by Method IilW:tPHG
Paqe 1 of 1

Sanp1e ID: WiI-L4-45
SAMPLE

QC Report No: TA86-URS
Project: Laurel- Station

Event:33762778
Date Sampled: 06/1.5/71.

Date Received: 06/1,6/Il

Purge Vol-ume: 5.0 mL
Sample Amount z 99 mg-dry-wt

Percent Moisture: 6.1t

RL Resul-t

.ti
Data Rel-ease Authorizedz"'
Reported:. 06/2L/IL

Date Anal-yzed: 06/20/11, 18:06
fnstrument/Analyst : PIDI /MH

CAS Nunber Anal-yte

"7 l-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
L79601-23-L m,p-Xylene
95-41 -6 o-Xvl-ene

13 <13U
13 <13U
13 < 13 U
25 <25U
13 <13U

GAS ID
Gasoline Range Hydrocarbons 5.1 < 5.1 U

BEIX Surrogate Recovery

Trifl-uoroto.l-uene 94.62
Bromobenzene 91.LZ

GasoJ.ine Sunogate Recovery

Tri f .Iuorotol-uene
Bromobenzene

93.62
9s.8?

BETX values reported in pS/kS (ppb)
Gasoline val-ues reported in mglkg (ppm)

GAS: lndicates the presence of gasoline or weathered gasoli-ne.
GRO: Posi-tive resul-t that does not match an identifiabl-e gasoline pattern.
A"--+;+^+r total- peaks in the gasoline range from Tol-uene to Naphthalene.vualrul LqLrvrr urr

Resul-ts corrected for soif moisture content per SecLion 11.10.5 of EPA Method 8000C.

FORM I T"fr## r ffiffiffiffiffi



f,xsb#srb@
INCORPORATEDORGAT.IICS AI{AIYSIS DATA SHEET

BETX by Method SW8021B'lod
TPHG by Method NIiIIIPHG
Page 1 of 1

Lab Sample fD: TA86P
LIMS ID:11-13145
Matrix: Soil- ..4,
Data Rel-ease Authorized: .'/ "
Reportedz 06/2I/LL

Date Analyzed: 06/20/17 18:35
Instrument,/AnaIyst : PIDl/MH

CAS Nunber Analyte

Sample ID: Ml-14-50
SAf.{PIrE

QC Report No: TA86-URS
Project: Laure] Station

Event:33762778
Date Sampled: O6/15/71

Date Received: 06/1,6/1L

Purge Vol-ume: 5.0 mL
Sample Amount: 100 mg-dry-wt

Percent Moisture: 6.98

RL Result

1l-43-2 Benzene
108-88-3 Tol-uene
l0O-41-4 Ethylbenzene
17960I-23-I m,p-Xylene
95-47 -6 o-Xyl-ene

1,2 <L2U
12 <I2v
12 <1,2V
25 <25U
1,2 <I2U

GAS TD
Gasoline Range Hydrocarbons 5.0 < 5.0 U

BETX Surrogate Recovery

Trif l-uoroto]uene 95.42
Bromobenzene 98.78

Gaeol-ine Sumogate Recovery

Tri f l-uorotol-uene
Bromobenzene

93.8?
97.62

BETX values reported in Vg/kg (ppb)
Gasofine val-ues reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positlve result that does not match an identifiabl-e gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil- moisture content per Secti-on 11.1-0.5 of EPA Method 8000C.

FORM I E*ffi#: ffiffiffifs#



Ar3ifisrb@
INGORPORATEDORGANICS N{AI,YSIS DATA SHEET

BETX by Method SW8021B'tod
TPHG by Method tiI9flIPHG
Page 1 of 1

Lab Sample ID: TA86Q
LIMS ID: 11-13146
Matrix: Water
Data Release Authorized'. .-4'
Reported: 06 / 2I / 11,

Date Analyzedi 06/21/L1, 0B:23
fnstrument/Analyst : PIDl/MH

CAS Nunber Analyte

Sanple ID: fRf P BIANKS
SAMPLE

QC Report No: TA86-URS
Project: LaureL Station

Event:33762778
Date Sampled: 06/73/ll

Date Received: 06/76/1L

Purge Volume: 5.0 mL
Difution Factor: 1.00

Rf, Result

11"-43-2 Benzene
108-88-3 To]uene
100-41-4 EthyJ-benzene
1.7960l--23-1, m,p-Xylene
95-41-6 o-Xvlene

o.25 < 0.25 U

0.25 < 0.25 U
o.25 < 0.25 U
0.50 < 0.50 u
0.25 < 0.25 U

GAS ]D
Gasofine Range Hydrocarbons 0.10 < 0.10 U

BETX Surrogate RecoverlZ

Tri f l-uorotoluene IO2Z
Bromobenzene 103?

Gasoline Surrogate Recover1l

Tri fluorotoluene
Bromobenzene

101?
100?

BETX values reported in pgl1, (ppb)
Gasoline val-ues reported in mg/L (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identj-fiable gasoline pattern.

Quantitation on total- peaks in the gasoline range from Toluene to Naphthalene.

FORM I -?-,8.ffitr " EEffiffiffiEig t--ff r-b# t S ' W^# E+ qF,F uF ".g'



ANAr YTtr:a I la
RE$L'#Eg

ORGA}IICS A}{AI,YSIS DATA SHEET INGoRPoRATED
BPHG by Method IIW{:IPHG SampJ-e fD: MVf-13-50
Page 1 of 1 IIATRIX SPIKE

Lab Sample ID: TA86G QC Report No: TA86-URS
LIMS ID: 11-13136 ,1 Project: Laurel Station
Matrix: So11 /ffi' Event : 337 627't 8
Data Release Authorized: /" Date Sampled: 06/14/ll
Reported: O6/ZI/'I,L Date Received: 06/1,6/1,1,

Date Analyzed MS z 06/20/1,1, L2z1-5 Purge Volume: 5.0 mL
MSD: 06/20/1,1. 12245

lnstrument/Analyst MS: PIDI/MH Sample Amount MS: 101 mg-dry-wt
MSD: PIDL/MH MSD: 101 mg-dry-wt

Spif€ Ms Spike MSD
Analyte Sanp1e MS Added-MS R€co\r€ry MSID Added-MSD Recowery RPD

Gasoline Range Hydrocarbons < 4.95 U 44.8 49.5 90.59 46.0 49.5 92.92 2.62

Reported in mg/kg (ppm)

RPD calculated using sample concentrations per SW846.

TPHG Surrogate Recoverl'

Tri f1 uorot ol uene
Bromobenzene

MS MSD
105? 1058

99.72 101?

FORM TII T.&ffiffi: ffiffiffiffi#



ANArw?lear a

"""tL'riEE!@ORGAI{ICS A}IALYSTS DATA SHEET TNCORpORATED
EETX by Method SW8021BNtod Sauple ID: Mlr-13-50
Page 1 of 1 MAIRIX SPfKE

Lab Sample ID: TA86G QC Report No: TA86-URS
LIMS ID: l-1-13136 Project: Laurel- Station
Matrix: Soif ,1 ,' Event z 337 62718
Data Release Authorized: ,l / Date Sampled: 06/\4/7I
Reported: 06/2I/1,1, Date Received: 06/L6/Il

Date Analyzed MS z 06/20/1,1 12:15 Purge Vol-ume: 5.0 mL
MSD: O6/20/Il 12t45

fnstrument,/Analyst MS: PIDI/MH Sample Amount MS: 101 mg-dry-wt
MSD: PIDI/MH MSD: 101 mg-dry-wt

Spike MS Spike MSD
Analyte Sample MS Add€d-MS Recowery MSD Added-MSD Recovery RPD

Benzene
Toluene
Ethylbenzene
m, p-Xylene
o-Xyl-ene

Reported in pglkg (ppb)

RPD calculated using sample concentrations per SW846.

BETX $urrogiate Recovery

<12.4 u 173 183 94.s& L'76 l-83 96.22 1,.'72
< 12.4 u L920 1810 r.06E 1960 1810 10Bt 2 .L2
<12.4 u 564 530 1068 5'76 530 r.098 2.tZ
< 24.8 u 2050 1990 1038 21,00 1990 1068 2.42
< 12.4 V 927 896 1038 953 896 106A 2.BZ

Trif Luorotol-uene
Bromobenzene

MS MSD
104? 1039
1008 t02z

E'ORM IIT Teffi#: ###ffiffi
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".iiL"iEEiVORGA!{ICS A}iIAIYSIS DATA SHEET INCOFPORATED
TPHG by Method ITY|TPIIG Sanple ID: LCS-062011
Page 1 of 1 LAB CONTROIJ SAI{PLE

Lab Sample ID: LCS-062011 QC Report No; TA86*URS
LIMS ID: 11-13130 Project: l,aurel Station
Matrix: Soil ,,,,,v Event: 337 62118
Data Release Authorized: r{/ Date Sampled: NA
Reported: 06/2I/11 Date Received: NA

Date Analyzed LCS: 06/20/1,1 05:26 Purge Volume: 5.0 mL
LCSD: 06/24/17 05;55

lnstrument/Analyst LCS: PIDI/MH Sample Amount LCS: 100 mg-dry-wt
LCSD: PIDI/MH LCSD: 100 mg-dry-wt

Spike I.CS Spike I'CSD
Analyt€ LCS Added-LCS R€cowery IJCSD Add€d-LCSD R€covery RPD

GasoLine Range Hydrocarbons 52.4 50.0 1058 50.8 50.0 1-028 3.1t

Reported in mglkg (ppm)

RPD calculated using sample concentrat.ions per SW846.

TPIIG Surrogate Recovery

LCS LCSD
Trif l-uorotol-uene 104 % L04Z
Bromobenzene 99. 0? 99. 0?

FORM III T"e## : ffiffiffiffi 5"



ORGA}IICS AI{ATYSIS DATA SIIEET
BETX by Method SW8021EN1od
Page 1 of 1

Lab Sample ID: LCS-062011
LIMS ID:11-131-30
Matrix: Soil ,;Data Release Authorized:
Reported: 06/21/1.1,

Date Anal-yzed LCS: 06/20/1I O5:26
LCSD:06/24/11 05:55

Instrument/Analyst LCS: PIDI,/MH
LCSD: PIDL/MH

Analyte

ANALYTICALA
RESOURCES\7
INCORPORATED

Sample ID: LCS-052011
LAB CONTROL SAI'jPI,E

QC Report No: TA86-URS
Project: Laurel- Station

Event: 33762778
Date Sampled: NA

Date Received: NA

Purge Volume: 5.0 mL

Sample Amounl LCS: 100 mg-dry-wt
LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD
LCS Added-LCS R€cowet:f LCSD Add€d-LCSD Recovery RPD

Benzene
Tol-uene
Ethylbenzene
m, p-Xylene
n-Yul ano

RPD calculated usj-ng sample concentrations per SW846.

BETX Surrogate Recovery

L'14 18s 94.11 184 1Bs 99.52 s.68
1950 L820 10?? 1980 1820 1098 1.58
s6B s35 r_068 588 53s 110s 3.58

2080 2000 r-04t 2L30 2000 106* 2.42
953 905 l-05t 9?0 905 107t 1.8t

Reported in pg/kg (ppb)

Trif luoroto.l-uene
Bromobenzene

LCS LCSD
1069 1063
1019 101?

FOR!' ITI fl F*ffih : q#WW&pH



ANALYTICAL II^-RE$ifi;EV
ORGA}IICS A}TATYSTS DATA SHEET INCORPORATED
TPHG by I'tethod \nflfPHG SarapJ-e ID: LCS-062LL1
Page l- of 1 LAB CONTROL SAIIPLE

Lab Sample fD: LCS-062L71 QC Report No: TAB6-URS
LIMS ID: 11-13131 Pro-iect: Laure] Station
Matrix: Soil- ',i;i Eirent z 337 62'77 8
Data Refease Authorized: ' Date Sampled: NA
Reportedz 06/27/71 Date Received: NA

Date Analyzed LCS: 06/2I/11 05:58 Purge Volume: 5.0 mL
LCSD: 06/2L/1I O6:2'l

fnstrument/Analyst I,CS: PIDI/MH Sample Amount LCS: 100 mg-dry-wt
LCSD: PIDI/MH LCSD: 100 mg-dry-wt

Spike tCS Spike LCSD
Analyte LCS Added-LCS Recovery LCSD Added-tCSD Recowery RPD

Gasoline Range Hydrocarbons 52.1- 50.0 L048 49.6 50.0 99.22 4.92

Reported in rng/kg (ppm)

RPD calculated using sample concentrations per SW846.

TFHG Surrogate Recoverlz

Trif l-uorotoluene
Bromobenzene

LCS LCSD
1058 I02Z
101? 99.92

FORI{ rlr Teffi.ffi i ffiffiffiffi,*



ANALYTICAL A
RE$irirEEV

ORGAITICS AT.TAIJYSIS DATA SITEET INCORPOR {TED
BETX by Method SW8021BNlod Sauple ID: LCS-062111
Page 1 of 1 LAB CONTROL SAMPLE

Lab Sample fD: LCS-062111 QC Report No: TA86-URS
LIMS ID: 11-13131 Project: Laurel Station
Matrix: Soil // Event : 337 62"77I
Data Release Authorized:' Date Sampled: NA
Reported: 06/21,/11, Date Recelved: NA

Date Analyzed LCS: 06/27/1,1 05:58 Purge VoLume: 5.0 mL
LCSD: 06/21./11 O6227

fnstrument/Analyst LCS: PIDT/MH Sample Amount LCS: 100 rng-dry-wt
LCSD: PIDT/MH LCSD: 100 rng-dry-wt

Spike I,CS Spike LCSD
Analyt€ LCS Added-LCS R€covery LCSD Added-LCSD Recowery RPD

BeDzene
Toluene
Ethylbenzene
m, p-XyIene
o-XyIene

RPD cal-cu.l-ated using sample concentrations per SW846.

BETX Surrogate Recovery

178 18s 96.22 t72 l-8s 93.03 3.4t
1980 1820 1098 19s0 ]-820 LATZ 1.5E
585 535 t-09? 5'1 4 535 10?8 L.9S

2130 2000 106E 2080 2oo0 L04? 2.42
970 905 1078 946 905 105? 2.58

Reported in pglkq (ppb)

Tri fluorotoluene
Bromobenzene

LCS LCSD
106* 101?
103? 1013

E'ORM TII E #.h€sb rtrffiffi*3e+



fiIsbn:*@
ORGAIIICS AT.IALYSIS DATA SHEET INGoRPoRATED
TPHG b!' Method NWTPHG Sauple ID: LCS-062LLL
Page 1 of 1 LAB CONTROL SN4PIJE

Lab Samp1e ID: LCS-062111 QC Report No: TA86-URS
LIMS ID: 11-13146 Project: Laurel Station
Matrix: Water ,h Event: 33762778
Data Release Authorized: ,/,/ Date Sampled: NA
Reported: 08/08/1J u/' Date Received: NA

Date Anal-yzed LCS : 06/21,/L1 05:58 Purge Vol-ume: 5.0 mL
LCSD: 06/2)./71 O6z2'7

Instrument/Analyst LCS: PIDI/MH Dil-ution Factor LCS: 1.0
LCSD: PIDI/MH LCSD: 1.0

Spike LCS Spike LCSD
Analyte LCS Added-LCS R€covela, LCSD Added-LCgD R€covery RPD

Gasol-ine Range Hydrocarbons 1.04 1.00 104t 0.99 1.00 99.0t 4.92

Reported in mg/L (ppm)

RPD calculated using sample concentrations per SW846.

TPHG Surrogate Recoverl

LCS LCSD
Trifl-uorotofuene 1058 1,022
Bromobenzene 101t 99.92

FORl.t III -rtvb : (.3 t 
6i 

Y/



ORGAI.IICS AI.IAIYSIS DATA SHEET
BETX by Method SW8021erod
Page 1 of 1

Lab Sample ID: LCS-062111
LIMS ID: 11-1314 6 ^Matrix: Water /n
Data Rel-ease Authorizedl- ,fl
Reportedz 08/08/II

Date Analyzed LCSz 06/2I/71 05:58
LCSD: 06/21./I1.06227

Instrument/AnaJ-yst LCS: PIDl/MH
LCSD: PIDl/MH

Analyte

itsffis?b@
INCORPORATED

Sample ID: LCS-062LLL
I.AB CONTROL SAMPLE

QC Report No: TA86-URS
Project: Laurel Station

Event:33762118
Date Sampled: NA

Date Received: NA

Purqe Volume: 5.0 mL

Dil-ution Factor LCS: 1 . 0
Trran. 1 n

Spike LCS Spike LCSD
IJCS Added-LCS R€cow€ry LC9D Added-LCSD Recovery RPD

Benzene
ToLuene
Ethylbenzene
m, p-XyJ.ene
o-Xylene

RPD cal-culated using sampfe concentrations per SW846.

BETX Surrogate Recovery

3 . 56 3.70 96.22 3. 45 3. 70 93.22 3. 1t
39.6 36.5 1081 39.0 36.5 107t r-.5t
11.7 10.7 109t 11.5 10.7 1078 1.7t
42.5 40.1 106t 4L.7 40.1 104t 1.9*
19.4 18.1 107t r-8.9 r_8.1 1041 2.62

Reported in pgll, (ppb)

Tri f l-uorotol-uene
Bromobenzene

LCS LCSD
1068 1018
1038 1018

t-2/--
FORM III /+vL: ffi67,e

fr<kt
( /tr



,.R
Extractions Total- Solids-extts
Data By: Damien Greene
Created: 6/76/II

Oven ID:

vgsWorklist : 7 565
Analyst: RVR
Comments:

Balance ID:

Q:mnl ac Tn.

Qrmnl aq f\rrl- . n-+^.

4^ 
-^ 

frTlr ar g v! u
la\

Ti-me:

Time:

Anr I rrq'|- .

Anrlru<l-.

nIJY^.

ARI ID
CLIENT ID

Wet Wt
(s)

uLy vru

\Y/ ? So]ids

1. TA86A
11- 13 13 0
MW-1 3-2 5

2. TA868
1 1- 131_ 31
MW-13-30

3. TA86C
IL-T3LJI
MW- 1 3-3 5

4. TA86D
11- 1313 3
MW-13-40

5. TA86E
11- 1313 4

MW-13-45

6. TA86F
1 1- 1 3135
Soil Dup 14

'1 . TA8 6c
1 1- 1313 6
MW-1.3-50

8. TA86H
11- 1313 7

Mr\]-13-55

9. TA86I
11- 1313 8

MW- 1 3- 60

10. TA86J
11- 1J 1J v
MW-14-20

11. TA86K
11- 1314 0
MW-14-25

L2. TA86L
11-1314 1

MW- 1 4 -30

13 . TA8 6M
Lt-L3L42
MW-14-35

r .16 10.49 10.01 aA o

1A .2'l 9 .87 95 .6

.t-u. / o 1-0 .22 94 .4

L0.12

NR

1.15 NR

NR

NR

NR

NR

NR

NR

NR

NR

L.T7

I.r'l

1. 18

I .I7

1.16

r.19

1.18

I.IO

I.L7

9.1'l 96.1.

10.11 9.69 q5 'l

10.56 10.72 95.3

10.60 10.18 95 .6

10.43 9.87 91 g

10.65 10.11 OA ?

10.15 o ltr 92 .2

10.14 9.43 92.r

10.20 9.14 aA o

10.04 9.36 q2?

T

NR

T.I7

Worklist ID:1565 Dana.

NR

3 ,f,*gq#?k"} " E#€#4.tsq#.gt



Extracti-ons Totaf Sofids-extts
Data By: Damien Greene
Created: 6/16/1-I

Oven fD:

\amntac ln.

Qamnl a< 6rrf .

Work]i-st: 7565
Analyst: RVR
Comments:

Bafance ID:

Date: Time: Temp: Analyst:

ARI ID Tare Wt Wet Wt Dry Wt
CLIENT ID (S) (S) (S) ? Solids pH

14. TA86N 7.L1 10.52 9.88 93.2
11- 131 4 3
MW-14-40

15. T4860 I.L1 10.79 10.20 93. 9
1l - 1314 4

MW-14*45

16. TA86P 1.15 10.77 10.11 93.1
1 1- 1314 5
MW-14-50

NR

NR

NR

Worklist ID: 1565 Paqe: 2

T"sqffi#: ffi##*e#
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          Memo 

       Century Square 
          1501 4th Avenue, Suite 1400 
          Seattle, Washington   98101 
          206.438.2700  Telephone 
          206.438.2699  Fax 
 

To: Karen Mixon, Project Manager Info: FINAL 

From: Christine T. Gebel, Chemist Date: September 6, 2011 

RE: 
Data Quality Review  
Soil Sampling - Additional Organics – June 2011 
Kinder Morgan – Laurel Station Data Gap Investigation 

   
The data quality review of 3 soil samples collected between June 8, 2011 and June 9, 2011 has been completed.  

The samples were analyzed by Analytical Resources, Incorporated (ARI) located in Tukwila, Washington for benzene, 
toluene, ethylbenzene, m,p-xylene, o-xylene (BTEX), and methyl tert-butyl ether by EPA Method 8021-modified, total 
petroleum hydrocarbons (TPHs, gasoline-range, diesel-range, and/or oil-range), extractable petroleum hydrocarbons 
(EPH), and/or volatile petroleum hydrocarbons (VPH) by Washington State Department of Ecology (Ecology) 
Methods NWTPH-Gx, NWTPH-Dx, Method for the Determination of EPH Fractions and/or Method for the 
Determination of VPH Fractions as indicated in the cross-reference below.  URS Corporation authorized this 
additional testing beyond project work plan requirements to further evaluate cleanup levels associated with the 
project site. 

 
The analyses were performed in general accordance with methods specified in EPA’s Test Methods for 

Evaluating Solid Waste (SW-846), Update IIIB, June 2005 and Ecology’s Analytical Methods for Petroleum 
Hydrocarbons, June 1997.  The laboratory provided a full data package containing sample results and associated 
QA/QC data.  The following samples are associated with ARI sample delivery group (SDG) TF02. 

 

Sample ID 
Laboratory 

ID Matrix Requested Analyses 
MW9-5 TF02A Soil NWTPH-Dx, EPH, VPH 
MW9-10 TF02B/C Soil NWTPH-Gx, BTEX, NWTPH-Dx, EPH, VPH 
MW10-10 TF02D Soil NWTPH-Dx, EPH, VPH 

 
The following comments refer to ARI’s performance in meeting the quality control specifications described in 

the analytical methods.  Data were qualified based on the method criteria and guidance provided in the EPA 
document USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, June 
2008.  Data qualifiers assigned to this sample set are included in Table 1.  Data qualifiers that may be assigned to 
data from these SDGs include: 
 

 U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 

 J - The analyte was positively identified; the associated numerical value is the approximate concentration of 
the analyte in the sample.  A ‘+’ or ‘-‘ may be assigned to the ‘J’ flag to indicate high or low bias, 
respectively. 

 
 UJ - The analyte was not detected above the reported sample quantitation limit.  However, the reported 

quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to 
accurately and precisely measure the analyte in the sample.   

 
 R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria.  The presence or absence of the analyte cannot be verified. 
 

 DNR - Do Not Report.  Multiple results reported from different analytical dates and/or dilutions.  Value 
from another analysis should be used. 
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Sample Receipt 
 
These samples were initially analyzed under SDGs TA20 and TA50.  Based on these results, URS Corporation 
requested that additional organic analyses (BTEX, TPH-Gx, TPH-Dx, EPH, and VPH) be performed with the 
understanding that some of the analyses would require qualification based on sample condition and holding time 
exceedance. 
 
For TPH-Gx, BTEX, and VPH analyses of MW9-10, a sample vial with methanol preservative was not available.  A 
sample jar previously used for total solids was used for these analyses.  The results for TPH-Gx, BTEX, and VPH in 
MW9-10 are qualified as estimated and flagged ‘J’ or ‘UJ’ based on the sample condition and holding time 
exceedance. 
 
For TPH-Dx and EPH, MW9-5, MW9-10, and MW10-10 were analyzed from sample jars which were previously used 
and frozen.  Data were not qualified based on the condition of these samples. 
 
Organic Analyses 
 
Samples were analyzed for BTEX, TPHs, EPH, and/or VPH by the methods identified in the introduction to this 
report. 
 
1. Holding Times – Acceptable except as noted below: 
 

NWTPH-Gx and BTEX by Method 8021-modified – MW9-10 was analyzed over 4 weeks past the  
method-recommended holding time.  The results for TPH-Gx and BTEX in MW9-10 were previously 
qualified as estimated based on sample condition and no further qualification is required. 
 
VPH – MW9-5, MW9-10, and MW10-10 were analyzed over 4 weeks past the method-recommended 
holding time.  The results for VPH in MW9-5 and MW10-10 are qualified as estimated and flagged ‘J’ or 
‘UJ’ based on the holding time exceedance.  The results for VPH in MW9-10 were previously qualified as 
estimated based on sample condition and no further qualification is required. 

 
2. Initial and Continuing Calibrations – Acceptable  
 
3. Blanks – Acceptable 
 
4. Surrogates – Acceptable  
 
5. Laboratory Control /Laboratory Control Sample Duplicate (LCS/LCSD) – Acceptable  
 
6. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 

General – MS/MSDs were not performed in association with these analyses.  Precision and accuracy were 
assessed using the LCS/LCSD. 
 

7. Reporting Limits – Acceptable except as noted below: 
 

General – The reporting limit for benzene in MW9-10 was elevated.  The elevated reporting limit may 
affect the use of the data for regulatory comparison. 
 
VPH – The result for n-octane in MW10-10 exceeded the calibration range of the instrument and was 
flagged ‘E’ by the laboratory and has been qualified with the flag ‘DNR’ for Do Not Report.  As the 
reporting limits for analytes were lower for the undiluted analysis, results for compounds that were not 
flagged ‘E’ by the laboratory in the undiluted analysis of this sample are qualified with the flag ‘DNR’ for 
the diluted analysis. 
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8. Chromatographic Review 
 

NWTPH-Dx and NWTPH-Gx – The laboratory identified TPH patterns as noted below. 
 

Pattern Identification Associated Samples 
Gasoline/GRO MW9-10 
Diesel/Motor Oil MW9-5, MW9-10, MW10-10 

Gasoline/GRO – Pattern profile indicates the presence of gasoline and other unidentifiable hydrocarbons. 
Diesel/Motor Oil – Pattern profile indicates the presence of diesel and motor oil. 

 
Overall Assessment of Data 
 

The data reported in this SDG, as qualified, are considered to be usable for meeting project objectives.  The 
completeness for SDG TF02 is 100%. 
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Table 1 - Summary of Qualified Data 
 

Sample ID Lab ID Analyte Result Units Final Result 

MW9-5 TF02A Benzene 5,200 ug/kg 5,200 J 

Toluene 1,100 U ug/kg 1,100 UJ 

Ethylbenzene 4,800 ug/kg 4,800 J 

m,p-Xylene 2,100 U ug/kg 2,100 UJ 

o-Xylene 1,100 U ug/kg 1,100 UJ 

Methyl tert-Butyl Ether 1,100 U ug/kg 1,100 UJ 

n-Pentane 2,900 ug/kg 2,900 J 

n-Hexane 4,200 ug/kg 4,200 J 

n-Octane 21,000 ug/kg 21,000 J 

n-Decane 2,700 ug/kg 2,700 J 

n-Dodecane 9,200 ug/kg 9,200 J 

C8-C10 Aromatics 120,000 ug/kg 120,000 J 
C10-C12 Aromatics 180,000 ug/kg 180,000 J 
C12-C13 Aromatics 130,000 ug/kg 130,000 J 

C5-C6 Aliphatics 18,000 ug/kg 18,000 J 

C6-C8 Aliphatics 190,000 ug/kg 190,000 J 

C8-C10 Aliphatics 180,000 ug/kg 180,000 J 

C10-C12 Aliphatics 51,000 ug/kg 51,000 J 
MW9-10 TF02B Benzene (by VPH) 990 U ug/kg 990 UJ 

Toluene (by VPH) 990 U ug/kg 990 UJ 

Ethylbenzene (by VPH) 3,100 ug/kg 3,100 J 

m,p-Xylene (by VPH) 2,000 U ug/kg 2,000 UJ 

o-Xylene(by VPH) 1,200 ug/kg 1,200 J 

Methyl tert-butyl ether 990 U ug/kg 990 UJ 

n-Pentane 990 U ug/kg 990 UJ 

n-Hexane 990 U ug/kg 990 UJ 

n-Octane 29,000 ug/kg 29,000 J 

n-Decane 6,100 ug/kg 6,100 J 

n-Dodecane 7,800 ug/kg 7,800 J 

C8-C10 Aromatics 100,000 ug/kg 100,000 J 
C10-C12 Aromatics 150,000 ug/kg 150,000 J 
C12-C13 Aromatics 99,000 ug/kg 99,000 J 

C5-C6 Aliphatics 9,900 U ug/kg 9,900 UJ 

C6-C8 Aliphatics 170,000 ug/kg 170,000 J 

C8-C10 Aliphatics 190,000 ug/kg 190,000 J 

C10-C12 Aliphatics 41,000 ug/kg 41,000 J 
TF02C Gasoline Range Hydrocarbons 1,100 mg/kg 1,100 J 

Benzene (by 8021B) 42 U ug/kg 42 UJ 

Toluene (by 8021B) 160 ug/kg 160 J 

Ethylbenzene (by 8021B) 2,500 ug/kg 2,500 J 

m,p-Xylene (by 8021B) 260 ug/kg 260 J 

o-Xylene (by 8021B) 1,200 ug/kg 1,200 J 

Methyl tert-Butyl Ether (by 8021B) 42 U ug/kg 42 UJ 
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Table 1 - Summary of Qualified Data (continued) 
 

Sample ID Lab ID Analyte Result Units 
Final 
Result 

MW10-10 TF02D Benzene 810 U ug/kg 810 UJ 

Toluene 810 U ug/kg 810 UJ 

Ethylbenzene 6,600 ug/kg 6,600 J 

m,p-Xylene 1,600 U ug/kg 1,600 UJ 

o-Xylene 2,300 ug/kg 2,300 J 

Methyl tert-Butyl Ether 810 U ug/kg 810 UJ 

n-Pentane 810 U ug/kg 810 UJ 

n-Hexane 810 U ug/kg 810 UJ 

n-Octane 62,000 E ug/kg DNR 

n-Decane 10,000 ug/kg 10,000 J 

n-Dodecane 14,000 ug/kg 14,000 J 

C8-C10 Aromatics 210,000 ug/kg 210,000 J 
C10-C12 Aromatics 290,000 ug/kg 290,000 J 
C12-C13 Aromatics 190,000 ug/kg 190,000 J 

C5-C6 Aliphatics 8,100 U ug/kg 8,100 UJ 

C6-C8 Aliphatics 350,000 ug/kg 350,000 J 

C8-C10 Aliphatics 360,000 ug/kg 360,000 J 

C10-C12 Aliphatics 58,000 ug/kg 58,000 J 

 TF02D 
DL 

Benzene 8,100 U ug/kg DNR 

 Toluene 8,100 U ug/kg DNR 

 Ethylbenzene 8,100 U ug/kg DNR 

 m,p-Xylene 16,000 U ug/kg DNR 

 o-Xylene 8,100 U ug/kg DNR 

 Methyl tert-Butyl Ether 8,100 U ug/kg DNR 

 n-Pentane 8,100 U ug/kg DNR 

 n-Hexane 8,100 U ug/kg DNR 

 n-Octane 56,000 ug/kg 56,000 J 

 n-Decane 9,900 ug/kg DNR 

 n-Dodecane 14,000 ug/kg DNR 

 C8-C10 Aromatics 130,000 ug/kg DNR 

 C10-C12 Aromatics 230,000 ug/kg DNR 

 C12-C13 Aromatics 160,000 ug/kg DNR 

 C5-C6 Aliphatics 81,000 U ug/kg DNR 

 C6-C8 Aliphatics 320,000 ug/kg DNR 

 C8-C10 Aliphatics 360,000 ug/kg DNR 

 C10-C12 Aliphatics 94,000 ug/kg DNR 

 





ANALYTICAL
RESOURCES
INCORPORATED

Case Narrative
Project: Laurel Station
ARI IDs: TF02
August 2,2011
Page L of 2

Sample Receipt:

Analytical Resources, Inc. (ARI) accepted twenty soil samples and trip blanks in good condition on June 10,
2011 under ARI Sample Delivery Group (SDG) TA20. The samples were received at a cooler temperature of
2.6oC. For further details regarding sample receipt please refer to the enclosed Cooler Receipt Forms.

Analytical Resources, Inc. (ARI) accepted eight soil samples and trip blanks in good condition on June 14,
2011 under ARI Sample Delivery Group (SDG) TA50. The samples were received at a cooler temperature of
4.8"C. For further details regarding sample receipt please refer to the enclosed Cooler Receipt Forms.

Select samples were originally analyzed for NWTPH-G plus BTEX and N"WTPH-Dx, as requested on the
Chain of Custody.

At the request of URS Corporation, select samples were analyzed for VPH, EPH, NWTPH-Dx and
NWTPH-Gx plus BTEX.

Gasoline Ranee Oreanics bv I{WTPH-Gx plus BTEX bv 80218 Mod:

The sample was analyzed on7/25/11. The sample was analyzed from a compromised vial and outside of the
method recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): Are in control.

Surrogates: All surrogate recoveries were within control limits.

Method Blank(s): The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD RPD(s): Are in control.

Volatile Petroleum Hvdrocarbons bv WDOE:

The samples were analyzed on 7122/ll and 7/25111. All samples were analyzed outside of the method
recommended holding time and sample MW-9-10 was analyzed from a compromised vial.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): Are in control.

Surrogates: All surrogate recoveries were within control limits.

Method Blank(s): The method blank was free of contamination.

TFol ooot) Rtt/qtt
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Samples: There were no anomalies associated with these samples.

LCS/LCSD RPD(s): Are in control.

Diesel Ranee Oreanics bv NWTPH-D Extended:

The samples were extracted onTl2llll and analyzed on 7122/ll - within the method recommended holding
time for frozen samples.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Surrogates: All surrogate recoveries were within control limits.

Method Blank(s): The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD RPD(s): The LCS, LCSD and RPDs were within control limits.

Extractable Petroleum Hydrocarbons bv WDOE:

The samples were extracted on7/2Ill1 and analyzed on 7/22lll - within the method recommended holding
time for frozen samples.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Surrogates: All surrogate recoveries were within control limits.

Method Blank(s): The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

Tt=Of,'ocDlSP' * K/qlt'
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          Memo 

       Century Square 
          1501 4th Avenue, Suite 1400 
          Seattle, Washington   98101 
          206.438.2700  Telephone 
          206.438.2699  Fax 
 

To: Karen Mixon, Project Manager Info: FINAL 

From: Christine T. Gebel, Chemist Date: October 23, 2011 

RE: 
Data Quality Review  
Groundwater Sampling – September 2011 
Kinder Morgan – Laurel Station Data Gap Investigation 

   
The data quality review of 5 groundwater samples and 1 trip blank collected on September 27, 2011 has been 

completed.  The samples were analyzed by Analytical Resources, Incorporated (ARI) located in Tukwila, Washington 
for benzene, toluene, ethylbenzene, m,p-xylene, and o-xylene (BTEX) by EPA Method 8021-modified, total petroleum 
hydrocarbons (TPHs, gasoline-range, diesel-range, and oil-range) by Washington State Department of Ecology 
(Ecology) Methods NWTPH-Gx and NWTPH-Dx, and/or polynuclear aromatic hydrocarbons (PAHs) by EPA Method 
8270 modified by select ion monitoring (SIM) as indicated in the cross-reference below.  Samples were analyzed for 
the chemical constituents as described in Proposed Additional Data Gap Investigation Sampling Activities, Laurel 
Station, 1009 East Smith Road, Bellingham, Washington, dated January 20, 2011. 

 
The analyses were performed in general accordance with methods specified in EPA’s Test Methods for 

Evaluating Solid Waste (SW-846), Update IIIB, June 2005 and Ecology’s Analytical Methods for Petroleum 
Hydrocarbons, June 1997.  The laboratory provided full data packages containing sample results and associated 
QA/QC data.  The following samples are associated with ARI sample delivery group (SDG) TO79: 

 
Sample ID Laboratory ID Requested Analyses 
SW-1 TO79A NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
SW-2 TO79B NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
SW-4 TO79C NWTPH-Gx, BETX, NWTPH-Dx
MW-6 TO79D NWTPH-Gx, BETX, NWTPH-Dx
MW-7 TO79E NWTPH-Gx, BETX, NWTPH-Dx
Trip Blanks TO79F NWTPH-Gx, BETX

 
The following comments refer to ARI’s performance in meeting the quality control specifications described in 

the analytical methods.  Data were qualified based on the method criteria and guidance provided in the EPA 
document USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, June 
2008.  Data qualifiers assigned to this sample set are included in Table 1.  Data qualifiers that may be assigned to 
data from these SDGs include: 
 

 U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 

 J - The analyte was positively identified; the associated numerical value is the approximate concentration 
of the analyte in the sample.  A ‘+’ or ‘-‘ may be assigned to the ‘J’ flag to indicate high or low bias, 
respectively. 

 
 UJ - The analyte was not detected above the reported sample quantitation limit.  However, the reported 

quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to 
accurately and precisely measure the analyte in the sample.   

 
 R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria.  The presence or absence of the analyte cannot be verified. 
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 DNR - Do Not Report.  Multiple results reported from different analytical dates and/or dilutions.  Value 

from another analysis should be used. 
 
Sample Receipt 
 

Upon receipt by ARI, the sample jar information was compared to the chain-of-custody (COC) and the 
cooler temperature was recorded.  No discrepancies relating to sample identification were noted by ARI and the 
cooler was received at a temperature within the EPA-recommended limits of 4°C±2° C. 

 
The COC did not have the trip blanks noted.  At the direction of URS Corporation, the trip blank was 

analyzed. 
 

One of three vials collected for the trip blank contained pea-sized air bubbles.  Per ARI standard operating 
procedure, VOA vials with no air bubbles present were used for analysis.  Data were not qualified based on the 
presence of pea-sized air bubbles in the VOA vial. 
 
Organic Analyses 
 
Samples were analyzed for BTEX, TPHs, and/or PAHs by the methods identified in the introduction to this report.  
The monitoring wells sampled had limited volume and highly turbid water.  Samples for NWTPH-Dx and PAH 
analyses were allowed to settle solids and the portion for analysis was decanted. 
 
1. Holding Times – Acceptable  
 
2. GC/MS Instrument Performance Checks – Acceptable (applicable to PAHs by 8270-SIM only) 
 
3. Initial and Continuing Calibrations – Acceptable 
 
4. Blanks – Acceptable 
 
5. Surrogates – Acceptable except as noted below: 
 

BTEX by Method 8021-modified – The percent recoveries for trifluorotoluene (135%) and bromobenzene 
(139%) in MW-7 exceeded the control limits of 80-120%.  BTEX compounds were not detected in this 
sample; therefore, data were not qualified based on the elevated surrogate recoveries. 
 
NWTPH-Gx – The percent recoveries for trifluorotoluene (127%) and bromobenzene (133%) in MW-7 
exceeded the control limits of 80-120%.  Gasoline-range organics were not detected in this sample; 
therefore, data were not qualified based on the elevated surrogate recoveries. 
 

6. Internal Standards – Acceptable (applicable to PAHs by Method 8270-SIM only) - Acceptable 
 
7. Laboratory Control /Laboratory Control Sample Duplicate (LCS/LCSD) – Acceptable  

 
8. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 

General – MS/MSDs were not performed in association with these analyses.  Precision and accuracy were 
assessed using the associated LCS/LCSDs. 
 

9. Reporting Limits – Acceptable except as noted below: 
 

NWTPH-Dx – The reporting limits for diesel-range TPH and motor oil-range TPH in SW-4, MW-6, and 
MW-7 were elevated due to the limited volume of sample available for analysis.  The elevated reporting 
limits do not affect the use of the data for this project. 
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10. Chromatographic Review: 
 

NWTPH-Dx – The laboratory indicated that the diesel-range TPH chromatogram for SW-1 did not match 
the standard chromatogram for diesel.   

 
Overall Assessment of Data 
 

The data reported in this SDG, as qualified, are considered to be usable for meeting project objectives.  The 
completeness for SDG TO79 is 100%. 
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          Memo 

       Century Square 
          1501 4th Avenue, Suite 1400 
          Seattle, Washington   98101 
          206.438.2700  Telephone 
          206.438.2699  Fax 
 

To: Karen Mixon, Project Manager Info: FINAL 

From: Christine T. Gebel, Chemist Date: January 25, 2011 

RE: 
Data Quality Review  
Groundwater Sampling – November - December 2011 
Kinder Morgan – Laurel Station Data Gap Investigation 

   
The data quality review of 12 groundwater samples and 1 trip blank collected between November 30, 2011 

and December 2, 2011 has been completed.  The samples were analyzed by Analytical Resources, Incorporated (ARI) 
located in Tukwila, Washington for benzene, toluene, ethylbenzene, m,p-xylene, and o-xylene (BTEX) by EPA 
Method 8021-modified, total petroleum hydrocarbons (TPHs, gasoline-range, diesel-range, and oil-range) by 
Washington State Department of Ecology (Ecology) Methods NWTPH-Gx and NWTPH-Dx, and/or polynuclear 
aromatic hydrocarbons (PAHs) by EPA Method 8270 modified by select ion monitoring (SIM) as indicated in the 
cross-reference below.  Samples were analyzed for the chemical constituents as described in Proposed Additional 
Data Gap Investigation Sampling Activities, Laurel Station, 1009 East Smith Road, Bellingham, Washington, dated 
January 20, 2011. 

 
The analyses were performed in general accordance with methods specified in EPA’s Test Methods for 

Evaluating Solid Waste (SW-846), Update IIIB, June 2005 and Ecology’s Analytical Methods for Petroleum 
Hydrocarbons, June 1997.  The laboratory provided full data packages containing sample results and associated 
QA/QC data.  The following samples are associated with ARI sample delivery group (SDG) TZ85: 

 
Sample ID Laboratory ID Requested Analyses 
SW-1 TZ85A NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
SW-2 TZ85B NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
SW-3 TZ85C NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
SW-4 TZ85D NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
MW-4 TZ85E NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
MW-6 TZ85F NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
MW-7 TZ85G NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
MW-2 TZ85H NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
MW-DUP (Duplicate of MW-2) TZ85I NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
MW-1 TZ85J NWTPH-Gx, BETX, NWTPH-Dx 
MW-11 TZ85K NWTPH-Gx, BETX
MW-10 TZ85L NWTPH-Gx, BETX
Trip Blank TZ85M NWTPH-Gx, BETX

 
The following comments refer to ARI’s performance in meeting the quality control specifications described in 

the analytical methods.  Data were qualified based on the method criteria and guidance provided in the EPA 
document USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, June 
2008.  Data qualifiers assigned to this sample set are included in Table 1.  Data qualifiers that may be assigned to 
data from these SDGs include: 
 

 U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
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 J - The analyte was positively identified; the associated numerical value is the approximate concentration 
of the analyte in the sample.  A ‘+’ or ‘-‘ may be assigned to the ‘J’ flag to indicate high or low bias, 
respectively. 

 
 UJ - The analyte was not detected above the reported sample quantitation limit.  However, the reported 

quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to 
accurately and precisely measure the analyte in the sample.   

 
 R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria.  The presence or absence of the analyte cannot be verified. 
 

 DNR - Do Not Report.  Multiple results reported from different analytical dates and/or dilutions.  Value 
from another analysis should be used. 

 
Sample Receipt 
 

Upon receipt by ARI, the sample jar information was compared to the chain-of-custody (COC) and the 
cooler temperature was recorded.  No discrepancies relating to sample identification were noted by ARI and the 
cooler was received at a temperature within the EPA-recommended limits of 4°C±2° C. 

 
The COC listed 7 sample containers for MW-DUP, whereas 8 sample containers were submitted. 
 
One VOA vial was labeled as MW-2 with a collection date and time which did not match those on the 

COC for MW-2.  The collection date and time matched those on the COC for MW-10; therefore, the laboratory 
logged the vial as MW-10. 

 
Several sample containers arrived at the laboratory broken or with cracked lids.  Adequate sample volume 

was available for analysis from the intact sample containers. 
 
Organic Analyses 
 
Samples were analyzed for BTEX, TPHs, and/or PAHs by the methods identified in the introduction to this report. 
 
1. Holding Times – Acceptable  
 
2. GC/MS Instrument Performance Checks – Acceptable (applicable to PAHs by 8270-SIM only) 
 
3. Initial and Continuing Calibrations – Acceptable except as noted below: 
 

PAHs by Method 8270-SIM – The percent difference (%D) for total benzofluoranthenes was outside the 
method limit of 15% in the continuing calibration (24.0%, low).  The results for total benzofluoranthenes 
in all samples are qualified as estimated and flagged ‘J’ or ‘UJ’ based on the continuing calibration. 

 
4. Blanks – Acceptable except as noted below: 
 

PAHs by Method 8270-SIM – Naphthalene (0.0067 ug/L) and fluoranthene (0.0085 ug/L) were detected in 
the method blank at concentrations less than the reporting limit and greater than the method detection limit 
(MDL).  Naphthalene and fluoranthene were not reported at concentrations lower than the reporting limits 
in the samples associated with this method blank; therefore, data were not qualified for naphthalene and 
fluoranthene based on the method blank result.   

 
5. Surrogates – Acceptable except as noted below: 
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NWTPH-Dx – The percent recovery for o-terphenyl (30.2%) in MW-4 was below the control limits of 50-
150%.  The results for diesel-range and motor oil-range hydrocarbons in MW-4 are qualified as estimated 
and flagged ‘J’ based on the surrogate recovery. 
 
NWTPH-Gx – The percent recovery for bromobenzene (79.6%) in the matrix spike performed on MW-2 
was marginally below the control limits of 80-120%.  As this is a quality control sample, data were not 
qualified based on the surrogate recovery. 
 
BTEX by Method 8021-modified – The percent recovery for bromobenzene (79.9%) in the matrix spike 
performed on MW-2 was marginally below the control limits of 80-120%.  As this is a quality control 
sample, data were not qualified based on the surrogate recovery. 
 
PAHs by Method 8270-SIM – The percent recoveries for d10-2-methylnaphthalene were outside the 
control limits in the following samples as noted below: 
 

Sample ID d10-2-Methylnaphthalene 
(CL 30-104%) 

MW-4 135% 
MW-4 DL 176% 
MW-7 123% 
MW-7 DL 107% 
MW-2 MS 107% 

   CL - control limit    DL - dilution MS - matrix spike 

 
As the percent recovery for the alternate surrogate, d14-dibenzo(a,h)anthracene, was acceptable in the 
samples in the above table, data were not qualified based on the d10-2-methylnaphthalene percent 
recovery. 
 

6. Internal Standards (applicable to PAHs by Method 8270-SIM only) – Acceptable except as noted below: 
 

PAHs by Method 8270-SIM – The internal standard area counts for d10-phenanthrene in MW-7 and MW-
4 exceeded the method limits of -50% to +200%.  Anthracene and fluoranthene were not detected in MW-
7; therefore, data for these analytes were not qualified based on the internal standard counts.  The result for 
fluoranthene in MW-4 is qualified as estimated and flagged ‘J’ based on the elevated internal standard area 
count. 

 
7. Laboratory Control /Laboratory Control Sample Duplicate (LCS/LCSD) – Acceptable except as noted 

below: 
 
PAHs by Method 8270-SIM – Benzo(a)pyrene was not recovered from the LCSD and the relative percent 
difference (RPD) was not calculable.  The RPD for benzo(g,h,i)perylene exceeded (46.8%) the control limits 
of 20%.  The results for benzo(a)pyrene in all samples are qualified as estimated and flagged ‘J’ or ‘UJ’ 
based on the LCS/LCSD results.  As the percent recoveries in the LCS and LCSD were acceptable; data were 
not qualified for benzo(g,h,i)perylene based on the elevated RPD. 
 

8. Matrix Spike/Matrix Spike Duplicate (MS/MSD) – Acceptable except as noted below: 
 

NWTPH-Dx – A MS/MSD was performed on MW-2.  The percent recovery for diesel-range hydrocarbons 
in the MSD (227%) exceeded the control limits of 75-124% and the RPD (44.0%) for the MS/MSD pair 
exceeded the control limit of 30%.  The results for diesel-range and motor oil-range hydrocarbons in MW-
2 are qualified as estimated and flagged ‘J’ based on the MS/MSD results. 
 
NWTPH-Gx – A MS/MSD was performed on MW-2.  The percent recovery for gasoline-range 
hydrocarbons in the MS (59.0%) was below the control limits of 75-124%.  As the percent recovery for the 



Data Quality Review  
Groundwater Sampling –November - December 2011 
Kinder Morgan – Laurel Station Data Gap Investigation 
 

Z:\Kinder Morgan\Laurel Station\Enforcement Order Support\Data Gap Investigation\Lab Rpt and EDDs\December 2011\Laurel Station-GW DVR-December 2011.doc URS 
Page 4 of 7 

MSD and the RPD for the MS/MSD pair were acceptable, data were not qualified for gasoline-range 
hydrocarbons based on the MS result. 
 
BTEX by Method 8021-modified – A MS/MSD was performed on MW-2.  The percent recoveries for 
several analytes were outside the control limits in the MS as noted below: 
 

Analyte MS MSD 
Control 
Limit 

Benzene 72.2% ok 73-120% 
m,p-Xylene 71.8% ok 72-120% 
o-Xylene 72.5% ok 73-120% 

 
As the percent recoveries for the MSD and the RPDs for the MS/MSD pair were acceptable for benzene, 
m,p-xylene, and o-xylene, data were not qualified for these analytes based on the MS results. 
 
PAHs by Method 8270-SIM – A MS/MSD was performed on MW-2.  The percent recoveries for several 
analytes were outside the control limits in this MS/MSD as noted below: 
 

Analyte MS MSD 
Control 
Limit 

RPD      
(Control 

Limit 
20%) 

Naphthalene 117% ok 36-101% ok 
2-Methylnaphthalene 375% 144% 33-107% 60.2% 
1-Methylnaphthalene 443% ok 30-160% 55.0% 
Fluorene 139% 26.3% 41-118% 47.5% 
Phenanthrene 201% 14.4% 38-124% 82.0% 
Pyrene ok 18.1% 49-126% 55.6% 
Benzo(a)anthracene ok ok 33-147% 30.4% 
Chrysene ok NR 53-112% NC 

NR – not recovered NC – not calculable  ok - result acceptable 

 
As the percent recovery for the MSD and the RPD for the MS/MSD pair were acceptable for naphthalene, 
data were not qualified for naphthalene based on the MS result.  The percent recoveries for the MS and 
MSD were acceptable for benzo(a)anthracene; therefore, data were not qualified for benzo(a)anthracene 
based on the RPD.  The results for 2-methylnaphthalene, 1-methylnaphthalene, fluorene, phenanthrene, 
pyrene, and chrysene in MW-2 are qualified as estimated and flagged ‘J’ based on the MS/MSD results. 
 

9. Field Duplicate – Acceptable except as noted below: 
 

NWTPH-Dx, NWTPH-Gx, and BTEX by Method 8021-modified – A field duplicate was submitted for 
MW-2 and identified as MW-DUP.  Results were comparable. 
 
PAHs by Method 8270-SIM – A field duplicate was submitted for MW-2 and identified as MW-DUP.  The 
relative percent differences (RPDs) for several analytes were outside the control limits in this parent 
sample/field duplicate pair as noted below: 
 

Analyte 
RPD                 

(Control Limit 20%) 
Fluorene 29.2% 
Phenanthrene 66.7% 
Chrysene 69.6% 
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The results for fluorene, phenanthrene, and chrysene in MW-DUP are qualified as estimated and flagged 
‘J’ based on the elevated RPDs.  The results for fluorene, phenanthrene, and chrysene in MW-2 were 
previously qualified as described in section 8 above and no further qualification is required. 
 

10. Reporting Limits – Acceptable except as noted below: 
 

BTEX by Method 8021-modified – The reporting limits for ethylbenzene in MW-7, MW-2, MW-DUP, 
and MW-1 were flagged with a ‘Y’ by the laboratory to indicate elevated reporting limits due to matrix 
interferences.  The Y-flagged results in the samples noted above are qualified as estimated and flagged 
‘UJ’ based on the elevated reporting limits. 
 
PAHs by Method 8270-SIM – The reporting limits for one or more PAHs were elevated in SW-3, SW-4, 
MW-4, MW-7, MW-2, and MW-DUP due to the lower sample volumes extracted and/or dilutions 
necessary to quantitate high concentrations of target analytes present in the samples.  The elevated 
reporting limits may affect the use of the data for regulatory comparison. 
 
The result for 1-methylnaphthalene in MW-7 exceeded the calibration range of the instrument and was 
flagged ‘E’ by the laboratory and has been qualified with the flag ‘DNR’ for Do Not Report.  As the 
reporting limits for analytes other than 1-methylnaphthalene were lower for the undiluted analysis, results 
for analytes that were not flagged ‘E’ by the laboratory in the undiluted analysis of this sample are 
qualified with the flag ‘DNR’ for the diluted analysis. 
 
Evaluation of the phenanthrene and pyrene results in the initial analysis and the dilution of MW-4 showed 
a RPD greater than 20%.  The higher concentrations for phenanthrene  and pyrene in the diluted analysis 
are reported as a conservative approach in these samples, and the corresponding results in the initial 
analysis are flagged ‘DNR.’ 
 
The results for acenaphthene in MW-7 and MW-2 were flagged ‘M’ by the laboratory to indicate that there 
were low spectral matches.  The ‘M’ flagged results are considered estimated and are qualified with a ‘J’. 
 

11. Chromatographic Review: 
 

NWTPH-Dx and NWTPH-Gx – The laboratory identified TPH as noted below. 
 

Pattern Identification Associated Samples 

GRO MW-4, MW-6, MW-7, MW-2, MW-DUP, MW-1, MW-10 
Diesel/Motor Oil MW-4, MW-7, MW-2, MW-DUP, MW-1 
GRO – Pattern profile does not match laboratory standard chromatogram for gasoline. 

 
Overall Assessment of Data 
 

The data reported in this SDG, as qualified, are considered to be usable for meeting project objectives.  The 
completeness for SDG TZ85 is 100%. 
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Table 1 - Summary of Qualified Data 
 

Sample ID Laboratory ID Analyte Lab Result Units Final Result 
SW-1 TZ85A Benzo(a)pyrene 0.019 ug/L 0.019 J 
  Total Benzofluoranthenes 0.027 ug/L 0.027 J 
SW-2 TZ85B Benzo(a)pyrene 0.010 U ug/L 0.010 UJ 
  Total Benzofluoranthenes 0.010 U ug/L 0.010 UJ 
SW-3 TZ85C Benzo(a)pyrene 0.010 U ug/L 0.010 UJ 

Total Benzofluoranthenes 0.021 U ug/L 0.021 UJ 
SW-4 TZ85D Benzo(a)pyrene 0.010 U ug/L 0.010 UJ 

Total Benzofluoranthenes 0.021 U ug/L 0.021 UJ 
MW-4 TZ85E Phenanthrene 0.037 ug/L DNR 
  Pyrene 0.037 ug/L DNR 
  Benzo(a)pyrene 0.012 U ug/L 0.012 UJ 
 

 

Total Benzofluoranthenes 0.024 U ug/L 0.024 UJ 
 Diesel-Range Organics 0.59 mg/L 0.59 J 
 Motor Oil-Range Organics 1.0 mg/L 1.0 J 
 TZ85E DL Naphthalene 0.039 ug/L DNR 
  2-Methylnaphthalene 0.13 ug/L DNR 
  1-Methylnaphthalene 0.048 ug/L DNR 
  Acenaphthylene 0.037 U ug/L DNR 
  Acenaphthene 0.037 U ug/L DNR 
  Fluorene 0.037 U ug/L DNR 
  Anthracene 0.037 U ug/L DNR 
  Fluoranthene 0.037 U ug/L DNR 
  Benzo(a)anthracene 0.037 U ug/L DNR 
  Chrysene 0.10 ug/L DNR 
  Benzo(a)pyrene 0.037 U ug/L DNR 
  Indeno(1,2,3-cd)pyrene 0.037 U ug/L DNR 
  Dibenz(a,h)anthracene 0.037 U ug/L DNR 
  Benzo(g,h,i)perylene 0.037 U ug/L DNR 
  Dibenzofuran 0.037 U ug/L DNR 
  Total Benzofluoranthenes 0.037 U ug/L DNR 
MW-6 TZ85F Benzo(a)pyrene 0.25 ug/L 0.25 J 
  Total Benzofluoranthenes 0.35 ug/L 0.35 J 
MW-7 TZ85G 1-Methylnaphthalene 1.9 E ug/L DNR 
  Acenaphthylene 0.015 M ug/L 0.015 J 
  Benzo(a)pyrene 0.010 U ug/L 0.010 UJ 
 

 
Total Benzofluoranthenes 0.021 U ug/L 0.021 UJ 

 Ethylbenzene 0.64 Y ug/L 0.64 UJ 
 TZ85G DL Naphthalene 1.0 ug/L DNR 
  2-Methylnaphthalene 0.13 ug/L DNR 
  Acenaphthylene 0.052 U ug/L DNR 
  Acenaphthene 0.074 ug/L DNR 
  Fluorene 0.28 ug/L DNR 
  Phenanthrene 0.052 U ug/L DNR 
  Anthracene 0.052 U ug/L DNR 
  Fluoranthene 0.052 U ug/L DNR 
  Pyrene 0.052 U ug/L DNR 
  Benzo(a)anthracene 0.052 U ug/L DNR 
  Chrysene 0.052 U ug/L DNR 
  Benzo(a)pyrene 0.052 U ug/L DNR 
  Indeno(1,2,3-cd)pyrene 0.052 U ug/L DNR 
  Dibenz(a,h)anthracene 0.052 U ug/L DNR 
  Benzo(g,h,i)perylene 0.052 U ug/L DNR 
  Dibenzofuran 0.053 ug/L DNR 
  Total Benzofluoranthenes 0.10 U ug/L DNR 



Data Quality Review  
Groundwater Sampling –November - December 2011 
Kinder Morgan – Laurel Station Data Gap Investigation 
 

Z:\Kinder Morgan\Laurel Station\Enforcement Order Support\Data Gap Investigation\Lab Rpt and EDDs\December 2011\Laurel Station-GW DVR-December 2011.doc URS 
Page 7 of 7 

 
Table 1 - Summary of Qualified Data (continued) 

 
Sample ID (continued) Laboratory ID Analyte Lab Result Units Final Result 
MW-2 TZ85H 2-Methylnaphthalene 0.44 ug/L 0.44 J 

1-Methylnaphthalene 0.92 ug/L 0.92 J 
Acenaphthylene 0.073 M ug/L 0.073 J 
Fluorene 0.55 ug/L 0.55 J 
Phenanthrene 0.42 ug/L 0.42 J 
Pyrene 0.22 ug/L 0.22 J 

 

Chrysene 0.31 ug/L 0.31 J 
Benzo(a)pyrene 0.030 U ug/L 0.030 UJ 
Total Benzofluoranthenes 0.060 U ug/L 0.060 UJ 
Ethylbenzene 0.61 Y ug/L 0.61 UJ 
Diesel-Range Organics 1.8 mg/L 1.8 J 
Motor Oil-Range Organics 1.4 mg/L 1.4 J 

MW-DUP TZ85I Fluorene 0.41 ug/L 0.41 J 
Phenanthrene 0.21 ug/L 0.21 J 
Chrysene 0.15 ug/L 0.15 J 
Benzo(a)pyrene 0.013 ug/L 0.013 J 
Total Benzofluoranthenes 0.026 ug/L 0.026 J 
Ethylbenzene 0.28 Y ug/L 0.28 UJ 

MW-1 TZ85J Ethylbenzene 0.30 Y ug/L 0.30 UJ 

 



Jl E Analytical Resources, Incorporated

aU 
Analytical Chemists and Consultants

December 20,2011

Karen Mixon
URS Corporation
Century Square
l50l Fourth Avenue Suite 1400
Seattle, WA 98 I 0l

RE: Kinder Morgan Laurel Station, 33762778
ARI Job: TZ85

Dear Karen:

Please find enclosed the revised case naratives and forms for the above
referenced project.

If you have any questions or require additional information, please contact me' at your convenience.

Sincerely,
ANALYTICAL RESOURCES, INC.

/45>w
Kelly Bottem
Client Services Manager
(206) 6es-62r1
kellyb@arilabs.com
www.arilabs.com

Pagel ot g7l

4611 South 134th Place. Suite'100 o TukwilaWAg8l68 o2O6-695-6200.206-695-6201 fax



ANALYTICAL
RESOURCES
INCORPORATED

Samnle Receint:

Analytical Resources, Inc. (ARl) received twelve water samples and a trip blank on December 3,2011 logged
under ARI Sample Delivery Group (SDG) T285. The samples were analyzed for SIM PAHs, NWTPH-Gx
plus BTEX and NWTPH-Dx, as requested. For details regarding sample receipt, please refer to the Cooler
Receipt Form.

SIM PAH bv SW8270D SIM:

The samples were extracted on 1216lll and analyzed on l2ll4ll I - within the method recommended holding
times.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): The l2ll4lll CCAL is out of control low for Benzo (b) fluoranthene. All
associated samples that contain Total Benzofluoranthenes have been flagged with a "Q" qualifier.

Internal Standard(s): The internal standard d10-phenanthrene was out of control high in the initial analysis
of samples MW-4 and MW-7. The samples were re-analyzed with internal standard recoveries in control and
both sets of data have been included for your review. No further corrective action was taken.

Surrogates: The surrogate dl0-2-methylnaphthalene was out of control high for samples MW-7, MW4 and
MW-2MS. The associated samples with the exception of the matrix spike MW-2MS were re-analyzed with
the same matrix effects. Both sets of data have been included for vour review and no further corrective action
was taken.

Method Blank: The method blank contained Naphthalene and Fluoranthene. All associated samples that
contain analyte have been flagged with a "B" qualifier.

Samples: There were no irregularities with the samples.

LCS/LCSD: The LCSD is out of control low (not recovered) for Benzo (a) pyrene with RPDs for Benzo (a)
pyrene and Benzo (g,h,i) perylene outside of the +/- 40o% control limit. No further corrective action was
taken.

MS/MSD/RPD(s): The matrix spike and/or matrix spike duplicate are out of control high for several analytes
with several RPDs outside the +/- 40olo control limits associated with sample MW-2. No further corrective
action was taken.

Diesel Ranse Orsanics bv NWTPH-D Extended:

The samples were extracted on l2/5lll and analyzed on 12109/l I - within the method recommended holding
time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Surrogates: The surrogate o-terphenyl is out of control low for sample MW-4. No sample remained for a re-
extraction.

0 o ocs 9p1trt,,Tzrrs:



ANALYTICAL
RESOURCES
INCORPORATED

Method Blank: The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD: Recoveries were in control.

MS/MSD/RPD(s): The matrix spike duplicate is out of control high for diesel with a RPD outside the +/-
400lo control limits associated with sample MW-2. No further corrective action was taken.

Gasoline Range Orsanics bv NWTPH-Gx nlus BTEX bv 8021B Mod:

The samples were analyzed on 1216lll and l2lTlll - within the method recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): Are in control.

Surrogates: The surrogate Bromobenzene is out of control low for sample MW-2 MS. No further corrective
action was taken.

Method Blanks: The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD: Recoveries were in control.

MS/MSD/RPD(s): The matrix spike is out of control low for the gasoline range hydrocarbons and Benzene,
m/p-Xylene and o-Xylene in association with sample MW-2. No further corrective action was taken.

'TZas.ooonR
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tD Analvtical Resources' Incorporated, Coolgr Rgcgipt Forrnat Analytical Chemists and Consulta

ARlclrent. U(S p,ot""tn,' ", Lavq-l <laohln / k,hdu /rb.qu..
CoCNo(s)-@De|iveredo("@u'SCounerHandDe|iveredOther:-
Assigned ARl Job *" -f'7L5 

T r^"*,nn*o NA
Preliminary Examination Phase:

Were intact, properly srgned and dated custody seals attached to the outsrde of to cooler? 1"6 Noffiwere custody papers rnctuded with the cooler? gR No

Were custody papers properly filled out (rnk, srgned, etc.) . (JEg\ NO

Temperature of Coole(s) ("C) (recommended 2 0-6.0 'C for chemrstry) 2.3 3 . I

lf coofertemperatureisoutof comptiancefrtt outformoooToF t"rpo* fqT/6/7 
-

cooter Accepteo uy 5d ort. td Jt r r,.e, cfd
forms and atlach all shipping documents

Was a temperature blank rncluded rn the cooler? .

What kind of packrng materral was used? ... @@Ger Packs@@k Paper other:

YES

NO

YES NO

Split by

Was sufficient ice used (rf appropnate)7 ... ... ..

Were all bottles sealed rn individual plastic bags? ,

Dtd all bottles arrive rn good condrtron (unbroken)?

Were all bottle labels comolete and leoible?

Dtd the number of contarners hsted on COC match with the number of contarners received? .

Drd all bottle labels and tags agree wrth custody papers?

Do any of the analyses (bottles) require preservation? (attach preseryatron sheet, excludrng VOCs)

Were all VOC vrals free of air bubbles?

Was sufficient amount of sample sent in each bottle?

Date VOC Tnp Blank was made at ARl. .

Was Sample Splrt by ARI : @ YES Date/Time Equrpment:

* Notify Project Manager of discrepancies or concems *

NA

NA

NA

YES @
YEs .@

@No
YES PYES ( tto';

@;-
A@q.9 No

NA

Samples Logged by Jt'n /' /
o"" t 44/ ll t,^", 4 lb

i,T''ffi':":""ilt::"ff:"i:"12*':zt<J bnol<ot . zi/s a* /,frn ,,t! ran l-* tYttl- D'
A"nng A ltnl, ti t/re 

*t''- 
S;J-z ,4rirc! h*kon' /;)d D ap l*J (

rnlftv,^L": [u,\ \,ru<,, o6(32{ corr {torr..
Coyda vui,3,J

>{ m/a

rr|t Large ) "lg"

6no tr.f t qryui lD {uri*7D
0016F
3t2t10

Revision 014

TE&5: ffiffiffi@ffi

von t,vrtlu o1' r3DS d c.xo: co\ac\qd, a'rt

'/ Cooler Receipt Form



Sample ID Cross Reference Report

ARI Job No: TZB5
Cl-ient: URS

Project Event: 33762118
Project Name: Laurel Station/findermorsan

ARI ARI
Lab ID LIlvtS ID l4atrix Sample Date/Tine VTSR

i!35fis?b@
INCORPORATED

Sanple ID

1. 5W-1
2. SW-2
J. 5W-J
4. SW-4
5. MW-4
6. MW-6
1. MW-7
8. MW-2
9. MW-DUP
10. MW-1
11. MW-11
12. MW-10
13. Trip Blank

TZ85A 1L-21858
TZ858 II-21859
TZ85C II-27860
TZ85D LI-2186r
TZ85E II-21862
TZ85F rI-27863
TZ85G 77-21864
TZ85H 17-21865
TZ85r II-21866
TZ85J 1L-21861
TZ85K II-21868
TZ85L II-27869
TZ85M II-21870

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Ir/30/n
1.1./30/7!
L7/30/11,
II/30 /IT
7r/30 /7r
12/OI/II
17/30/11
72/02/1.1,
12/02/rr
12/02/11
rr/30/1.r
1.2/01./rr
1,7/30/rr

12:00
15:05
L2:25
1 A . )E,

14:50
10:15
15:50
13:25

13:00
15:40
13:05

72/03/11,09:50
12/03/17 09:50
1-2/03/LI O9:50
72/03/1,I O9:50
12/03/I7 09:50
12/03/1,I 09:50
12/03/1,I O9:50
12/03/71 09:50
12/03/1,7 09:50
12/03/II O9:50
L2/03/7t 09:50
12/03/11 O9:50
L2/03/ 11 09:50

Printed \2/20/II

TH&5 r #ffiffiffi?



Matrix: Water

SIM SW827O SI'RROGATE RECOVERY SI'MT''ARY

QC Report No: TZ85-URS
Project: Laurel- Station/Kindermorgan

337 627 1 8

Client ID TOT OUT

SW-1
SW-2
sw-3
sw-4
MW-4
MW-4 DL
MW-6
MW-7
MW-7 DL
MB-120611
LCS-120611
LCSD-120611
MW-2
MW-2 MS
MW-2 MSD
MW-DUP

(MNP) : d10-2-Methylnaphthalene
(DBA) : d14-Dibenzo (a, h) anthracene

Prep Method: SW3520C
Log Number Range z tl-21 858 to 1,1,-27866

LCS/MB LIMITS

(34-104 )

(36-L24)

1I.72
62.02
75.72
62.02

135?*
176t*

'19 .32
123Z*
107?*

12 .32
70.12
63.7?
97.88
107t*

98.78
1048

66. 38
54.3t
41 .'tZ
71 .32
66.72
64.5t
71 .32
83.78
71.0t
81.08
80.08
99.3?
77 .32
'7I.'72
87.42
81.08

0
0

U

1
1
n

1
1
n
n
n
n

1
n
n

QC LIMITS

( 30-104 )

( 23-13s )

AHffiSTb@
INCORPORATED

for TZ85
FORM-II SIM SW827O

-A-H.&ffi : #ffiffi*S- R



ORGA}IICS AI{AI.YSIS DATA SI{EET
PtrlAs by Low Level SYI8270D-SIM
Paqe 1 of 1

aANALYTTCAL (Jnt
RESOURCES\Z
INCORPORATED

Sample ID: MB-120611
MEIHOD BI,A}IK

QC Report No: TZ85-URS
Project: Laurel- Station/Kindermorgan

Event : 337 62'77I
Date Sampled: NA

Date Received: NA

GClMS

Lab Sample ID: MB-120611
LIMS ID: L1,-27865
Matrix: Water
Data Release Authorized:
Reported: 01,/04/1,2

Date Extracted: 1,2/06/7I
Date Anal-yzed: 12/I4/11, 09:43
Instrument/Analyst : NT12/VTS

CAS Nunber Analyte

Sample Amount:
Final Extract Volume:

Dil-ution Factor:

500 mL
U.5 ML
1.00

Result

91-20-3
9I-5'7 -6
90-12-0
208-96-8
v5-32-Y
86-1 3-7
85-01-8
L20-L2-1
206-44-O
129-00-0
56-55-3
2L8-0L-9
50-32-8
l_vJ-5v-5
53-70-3
I91,-24-2
L32-64-9
TOTBFA

0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0. 010

0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.020

0. 0067 ,t
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u

0. 0085 .t
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.020 u

Naphthalene
2 -Methylnaphthalene
1-MethyJ-naphthalene
Acenaphthylene
Acenaphthene
Fl-uorene
Phenanthrene
Anthracene
Fluorantlrene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo(a)pyrene
Indeno (1, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i) perylene
Dibenzofuran
TotaL BenzofLuoranthenes

Pannrl-aA i n rrn /T /nnl.r\r\e!/v! Les rrr FYl ! \PPy t

SIM SeuivoJ-atiJ-e Surrogate Recoverl

d10-2-MethylnaphthaLene 12.32
d14-Dibenzo (a,h) anthracene 81. 08

FORM I r?t<,; ooo3rr



ORGAI{ICS A}IAIYSIS DATA SHEET
PNAs by Low Level S|$I8270D-SIM
Page L of 1

aANALYTICALlInzt
RESOURCES\7
INCORPORATED

Sample ID: SW-1
SAIvtPIJE

QC Report No: TZ85-URS
Project: Laurel Station/Kindermorgan

Event : 337 627'18
Date Sampled: LL/30/1.1.

Date Received: L2/03/1,I

Sample Amount: 500 mL
Final- Extract Volume: 0.5 mL

Dil-ution Factor: 1.00

RL Resu].t

GClMS

Lab Sampl-e ID: TZ85A
LIMS ID: 11-21858
Matrix: Water
Data Rel-ease Authorized:
Reported: 01./O4 /1.2

Date Extracted z 12 / 06 / 1,1
Date Anal-yzed: 12/I4/1-1, 1,2:40
Instrument/Analyst : NT12/VTS

CAS Nunber Arralyte

d

91-20-3
91-57-6
90-L2-O
208-96-8
83-32-9
86--7 3-7
85-01-8
!zu- rz- I
206-44-O
129-00-0
56-55-3
218-01-9
50-32-8
193-39-5
53-7 0-3
LgL-24-2
],32-64-9
TOTBFA

NaphthaJ.ene
2 -l4ethylnaphtha1ene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fl-uorene
Phenanthrene
Anthracene
Fluoranthene
Qrrene
Benzo (a) anthracene
Cbrysene
Benzo (a)pyrene
Indeno lL ,2 ,3-cd) pylene
Dibenz (a, h) anthracene
Benzo (g,hri)perylene
Di-benzofuran
Total Benzofluoranthenes

Reported in pq/L (ppb)

0.010
0.010
0.010
0.010
0.010
0.010
0. 010
0.010
0. 010
0. 010
0. 010
0. 010
0. 010
0. 010
0.010
0. 010
0.010
0. 020

o.o24
o.o27
0. 015
0.010
0.010
0.010
0.014
0.010
0. 019
0. 018
0. 015
0.016
0.019
0. 011
0.010
0. 012
0.010
o.o27

U

U

U

U

B

U

o

SIM Somivolati]-e Sunogate Recoverl

d10-2-Methylnaphthal-ene '1 7 -72
d14-Dibenzo (a,h) anthracene 66. 3?

FORM I T'E,E$* : #*"S#HS$ R



ORGAI.TTCS AIiIAIYSIS DATA SHEET
PtIAs by Low Level SW8270D-SIM
Page 1 of 1

Lab SampJ-e f D: TZ858
LIMS IDz II-27859
Matrix: Water
Data Release Authorized:
Reported: 0l/04/12

Date Extracted z 12/06/1,1,
Date Anal-yzed: 12/I4l11 13:05
lnstrument/AnaJ-yst : NT12/VTS

CAS Nunber Anal.yte

aANALYTTCAL (J-,
RESOURCESV
INCORPORATED

Sauple ID: SW-2
SA}!PI,E

QC Report No: TZ85-URS
Project: Laurel- Station/Kindermorgan

Event:33762718
Date Sampled: 1,1/30/1,7

Date Received: 12/03/71

Sample Amount: 500 mL
Final- Extract VoLume: 0.5 mL

Dil-ution Factor: 1.00

RL Result

GClMs

9L-20-3
91-57-6
90-1.2-0
zvd-Yo-|J
83-32-9
86-1 3-7
UJ-UI-d
rzu- Lz- I
206- 4 4-0
12 9-00-0
s 6-55-3
zrd-ur-Y
50-32-8
1 93- 3 9-5
53-70-3
r91-24-2
L32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-Methyl-naphthalene
Acenaphthylene
Acenaphthene
Fl-uorene
Phenanthrene
Anthracene
F.l-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (L, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo(g,h,i)perylene
Di-benzofuran
Total- Benzof l-uoranthenes

Ponarf arl i n rrn /T /nnl.r\Leu rrr FYl! \PPv,t

0. 010
0. 010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.020

o.o27 B
0.019

< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.020 u

SIM Seuivolatile Sunogate Recoverl

d10-2-Methylnaphthafene 62.02
d14-Dibenzo (a,h) anthracene 54 . 3?

FORXvt I $"'ess$ : ffi@i*€sR



ar3ifisr!@
INCORPORATEDORGA}ITCS A}TAI,YSIS DATA SHEET

PNAe by Low Leve1 SW8270D-SIM
Pacle l. or -L

Sample ID: SW-3
SAI"IPLE

QC Report No: TZ85-URS
Project: Laurel- Stati-on/Kindermorgan

Event: 337 62778
Date Sampled: 1I/30/1I

Date Received: 12/03/1,I

Sample Amount: 480 nL
Final- Extract VoLume: 0.5 mL

DiLution Factor: 1.00

RL Result

cclMsi

Lab Sample ID: TZ85C
LIMS IDz II-2'7860
Matrix: Water
Data Rel-ease Authorized:
Reported: OI/04/12

Date Extractedz 72/06/11,
Date Analyzed: 12/74l11 13:31
fnstrument,/Analyst : NT12/VTS

CAS Nunber Anal-yte

91-20-3
v1-f, /-b
90-L2-0
208-96-8
8 3-32- 9
86-7 3-1
85-01-8
rzu-rz- I
206- 4 4-O
12 9-00-0
56-55-3
218 - 01- 9
5 0-32-8
1 93-3 9-5
s3-7 0-3
L9r-24-2
r32-64-9
TOTBFA

0. 010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.0r.0
0.010
0.010
0 .02L

Naphthalene
2 -Methyl-naphtha J- ene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fl-uorene
Phenanthrene
Anthracene
Fl-uoranthene
Prrrana
glnzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (l, 2, 3-cd) pyrene
Dj-benz ( a, h) anthracene
Benzo (9, h, i ) perylene
Dibenzofuran
Total Benzofl-uoranthenes

Panarf arl i n rrn /T- /nnl.r\eev rrr FY / ! \ll!/! /

SIM SeuivoJ-atiJ.e Surrogate Recoverlz

d10-2-Methylnaphtha.l-ene 7 5 .'l Z
d14-Dibenzo (a,h) anthracene 47. 7?

012 B
010 u
010 u
010 u
010 u
010 u
010 u
010 u
010 u
010 u
010 u
010 u
010 u
010 u
010 u
010 u
010 u
021, U

0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.

FORM I E:ee$5: ffi#ffi$3# R



fiI35fi:rb@
INCORPORATEDORGA}IICS ANALYSIS DATA SHEET

PNAs by Low Level SW8270D-SIM
Page 1 of 1

Sample ID: SW-A
SAMPLE

QC Report No: TZ85-URS
Pro j ect : Laurel- Station,/Kindermorgan

Event:33762778
Date Sampled: 1.1/30/1.I

Date Received: 1,2/03/7I

Sample Amount: 480 mL
Final- Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00

RI Reeu]-t

GClMS

Lab Sample ID: TZ85D
LIMS ID: Il-2186I
Matrix: Water
Data Rel-ease Authorized:
Reported: 0)./04/12

Date Extracted: L2/06/II
Date Anal-yzed: L2/).4/11, 1,3:56
fnstrument/Analyst : NT12/VTS

CAS Nunber Analyte

91-20-3
91-57-6
90-12-o
208-96-8
83-32-9
86-7 3-1
UJ-UI--U
L20-L2-'7
206-44-O
12 9-0 0- 0
56-55-3
2L8-0r-9
5 0- 32-8
193-39-5
5 3-? 0-3
LJ r- Zq- Z

1.32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
FLuorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
f'hrrrcana

Benzo(a)pyrene
Indeno (1 ,2,3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) perylene
Dibenzofuran
Total- Benzof.l-uoranthenes

0. 010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0. 010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.02r

0.010 B
0.010 u
0.010 u
0.010 u
0.010 u
0.010 u
0.010 u
0.010 u
0.012 B
0.010 u
0.010 u
0.010 u
0.010 u
0.010 u
0.010 u
0.010 u
0.010 u
0.021 U

PannrtaA i n rrn /T th^}r\Lvv f rr FY/ ! \P-tlvl

SIM SemivoJ-atiJ.e Surrogate Recovery

d10-2-Methylnaphthalene 62.02
d14-Dibenzo (a,h) anthracene 77 . 3?

FORM I
-H"H€SS : ffidisffi:E::+ R



ORGA}IICS A}IATYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM
Page 1 of 1

aANALYTTCAL(b-
RESOURCES\7
INCORPORATED

Sample ID: t'19I-4
SAMPLE

QC Report No: TZ85-URS
Project: LaureL Station,/Kindermorgan

Event:33762178
Date Sampled: LL/30/11.

Date Received: 12/03/1,I

Sample Amount: 410 mL
Final Extract Volume: 0.5 mL

Dil-ution Factor: 1.00

Rt Result

GClMS

Lab Sample ID: TZ85E
LIMS ID: 1-I-27862
Matrix: Water
Data Release Authorized:
Reported: 0I/04/12

Date Extracted: 1,2/06/11,
Date Anal-yzed: 12/14/LL 76z53
f nstrument/Analyst : NT12/VTS

CAS Nunber Analyte

91-20-3
91-57-6
90-12-0
208-96-8
83-32-9
86-7 3-1
85-01-8
rzv- rz- I
206- 44-0
129-00-0
55-55-3
a !a-v r-J
5 0-32- I
1 93-39-5
53- 7 0-3
LgL-24-2
132-64-9
TOTBFA

0. 012
0. 012
0. 012
0.0L2
U.ULZ
o .0L2
0.012
o .012
0 .0r2
0. 012
0. 012
u.vrz
0.0L2
u.v!z
0.012
0. 012
0 . o1_2

o.024

0. 054
o.L2

0.059
0.012
v.urz
o.0r2
0.037
0.012
v.vrz
0.037
0. 014
u.u!z
U.ULZ
0.012
u.u!z
0. 018
U.ULZ
o .024

Naphthalene
2 -!{ethylnaphthal.ene
1-ldethyJ.naphthal.ene
Acenaphthylene
Acenaphthene
Fl-uorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Tndann/1 2 ?-nA\\ L, -, r vu/ pyrene
Dibenz (a, h) anthracene
Benzo (g,Lr,i)perylene
Dibenzofuran
Total- Benzof l-uoranthenes

U

U
U

U
U

U
U

U
U

rI

U

Pannrl-arl i n rrn /T /nnl.r\evv +r. FY / ! \PPv,

SIM Semivolatil-e Sunogate Recovery

d10-2-Methylnaphthafene 1358
d14-Dibenzo (a, h) anthracene 66.78

FORM I E g"ffi;* ; wElw-dq r\



ORGAf.IICS Af.IAIYSIS DATA SHEET
PNA8 by Low Level SW8270D-SIM GClMli
Page 1 of 1

Lab Sample ID: TZ85E
LIMS ID: II-27862
Matrix: Water AData ReLease Authorized: '12Reported: 0L/04/72

Date Extracted: 12/06/11
Date Anal-yzed: 12/14/II 1.422L
Instrument,/AnaIyst : NT12 /VTS

CAS Nunber Anal.yte

aANALYnGAL(h
RESOURCESV

sanpJ.e rD: tfif-A 
INGoRPoRATED

DILUTION

QC Report No: TZ85-URS
Project : Laurel- Station/Kindermorgan

Event:33762778
Date Sampled: Il/3O/11.

Date Recei-ved: 12/03/]-1,

SampJ-e Amount: 410 mL
Fina] Extract Vol-ume: 0.5 mL

Dil-ution Factor: 3. OO

RL Resu].t

91-20-3
91-57-6
90-12-0
208-96-8
83-32-9
86-1 3-1
85-01-8
rzu-rz- I
206-44-0
129-00-0
5 6-55-3
218-01-9
50-32-8
1 93- 3 9-5
53-70-3
t9I-24-2
L32-64-9
TOTBFA

0. 037
0. 037
0. 037
0.037
0.037
0.037
0. 037
0.037
0.037
0.037
0.037
0. 037
0.037
0.037
n n?"
0.037
0.037
0.073

0.039 B
0. 13

0. 048
0.037 U
0.037 u
0.037 u
0. 057
0.037 U

0.037 u
0. 048
0.037 u
0. 10

0.037 u
0.037 u
0.037 U
0.037 u
0.037 u
0.073 u

Naphthalene
2-!4ethylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fl-uorene
Phenanthrene
Anthracene
El-uoranthene
Pyrene
Benzo (a) anthracene
Chryeene
Benzo(a)pyrene
Indeno ( 1, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) perylene
Dibenzofuran
Total- Benzofluoranthenes

Ponnrl. arl i n "n /T /nnl"r\uvs frr Fyl! \P-tlvl

SIM Semivolatile Sunogate Recoverl

d10-2-Methylnaphthal-ene 1768
d14-Dibenzo (a,h) anthracene 64 . 58

FORM I
!s4%Jr&r 

" dE&F*;-+d4i n
E 4#eF . ffiWqCFd+ r\



ORGAI{ICS A}iIAIYSIS DATA SHEET
PtilAe by Low Level. SW8270D-Sry eClUS
Page 1 of 1

Lab Sample ID: TZ85F
LIMS ID:11,-27863
Matrix: Water 4
Data Re]ease Authorized,z fr
Reported: 0l / 04 / 12

Date Extracted: 12/06/11,
Date Analyzed: 1"2/I4/1.1 14246
Instrument/Analyst : NT12/VTS

CAS Nuuber Analyte

a,
ANALYTICAL ThA
RESOURCESV
INCORPORATED

Sanp1e ID: !4It-6
SAIvtPLE

QC Report No: TZ85-URS
Project : Laurel- Station/Kindermorgan

Event:33762178
Date Sampled: 12/01,/II

Date Received: 1,2/03/II

Sample Amount: 490 mL
Fina] Extract VoLume: 0.5 mL

Dil-ution Factor: 1.00

RJ, Result

Yr-zv-J
9I-57 -6
90-1,2-O
208-96-8
8 3-32- 9
86-73-7
85-01-8
L20-L2-7
206-44-O
129-00-0
56-55-3
218-01-9
50-32-8
193-39-s
53-70-3
L9L-24-2
732-64-9
TOIBFA

0.010
0.010
0.010
0.010
0.010
0. 010
0. 010
0. 010
0. 010
0. 010
0. 010
0. 010
0. 010
0. 010
0. 010
0.010
0.010
0.020

< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u

0. 013
0. 11

0.061
o.42 B
o.42
0.30
o.26
o.25

0. 084
0. 0{4
0. 084

< 0.010 u
0.3s Q

Naphthalene
2 -Methylnaphthalene
1- -Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Qrrene
Benzo (a) anthracene
Chtlzsene
Benzo (a)pyrene
Indeno (L, 2 r3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (grh,i)peryIene
Dibenzofuran
Tota1 Benzofluoranthenes

Rannrl- orl i n rrn /T. /nnl.r \evs 4rr FY/! \yHut

SIM SemivoJ.atile Sunogate Recovery

d10-2-Methylnaphthalene 79.38
d14-Dibenzo (a,h) anthracene 77 . 38

FORI'{ I EEgbH ] ffiffiffiHEi R



firsifisrb@
INCORPORATEDORGANICS A}IALYSIS DATA SHEET

PtiIAs by Low Level SW8270D-SIM
Paqe 1 of 1

GClMS Sample ID: l'191-7
SAMPLE

Lab Sample ID: TZ85c
LIMS IDz LI-27864
Matrix: Water
Data Rel-ease Authorized:
Reportedz 01/04/12

Date Extracted: !2/06/11
Date Anal-yzed: 12/14/I1 15:I2
Instrument/Analyst : NT12/VTS

CAS Nunber Analyte

QC Report No:
Drnj ant- .

Event:
Date Sampled:

Date Received:

Sample
FinaI Extract

Dil-ution

TZ85-URS
Laurel- Station/Kindermorgan
337 621 7 8

Lr/30/LL
1.2/03/1.1.

Amount: 480 mL
Vol-ume: 0.5 mL
Factor: 1.00

Rl Result

91-20-3
91-s7-6
90-12-0
208-96-8
83-32-9
86-73-7
85-01-8
rzu-tz- I
206- 44-0
129-00-0
5 6-55-3
218-01-9
s0-32-8
1 93-3 9- 5
5 3-7 0-3
L> r- z4- z
L32-64-9
TOTBFA

0. 010
0. 010
0. 010
0. 010
0. 010
0. 010
0. 010
0.010
0.010
0. 010
0.010
0. 010
0.010
0.0r.0
0.010
0.010
0. 010
U.UZ!

0. 97
o.L2
1.9

0. 015
0. 05s
o.23

0.031
0.010
0.010
0. 015
0.010
0.018
0.010
0.010
0.010
0.010
0. 054
o.02L

Naphthalene
2-llethyJ.naphthal-ene
1-llethylnaphthalene
AcenaphtJrylene
Acenaphthene
F]-uorene
Phenantlrrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
f ndeno (L, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) perylene
Dibenzofuran
Total- Benzofl-uoranthenes

Reported in pgll, (ppb)

E
M

U
U

U

U

U

U

SIM Senivolati1e Surrogate Recovery

d10-2-MethyJ-naphthalene 1,232
d14-Dibenzo (a, h) anthracene 83.7?

FORDI I I E#* . WWWd { l\



ORGA}ITCS AI{ALYSIS DATA SHEET
PtiIAs by Low Level SW8270D-SIM
Paqe 1 of 1

-AANALYTICAL T.D
RESOURCES\7
INCORPORATED

Sample ID: MiI-?
DILUTION

QC Report No: TZ85-URS
Project : Laurel- Station/Kindermorgan

Event:33762778
Date Sampled: 1.1./30/11,

Date Recelved: L2/03/1,1

Sample Amount: 480 mL
Final Extract Volume: 0.5 mL

DiLution Factor: 5.00

RL Result

GClMS

Lab Sample ID: TZ85G
LIMS lDz 1L-27864
Matrix: Water
Data Release Authorized:
Reported: 0]-/ 04 / 1.2

Date Extractedz 12/06/Il
Date Anal-yzed: 1.2/1.4/11, I7:L8
Instrument/Analyst : NT12/VTS

CAS Nunber Arralyte

91-20-3
91-57-6
90-12-0
208-96-8
83-32-9
86-73-7
U5-U.L-U
rzu- rz- I
206-44-0
12 9-00-0
56-55-3
z L6-V t-v
50-32-8
1 93-39-s
5 3-7 0-3
r9L-24-2
L32-64-9
TOTBFA

Naphthalene
2-l{ethylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo(a)pyrene
Indeno lt, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i )peryJ-ene
Dibenzofuran
TotaI Benzofl-uoranthenes

0. 052
0. 052
0. 052
0.052
0. 0s2
0. 0s2
0.052
0.0s2
0.0s2
0.052
0.052
0.0s2
U.U3Z
0.052
0.052
0.052
0. 0s2

0.10

1.0 B
0. 13
1.9

< 0.052 u
0. 074
o.28

< 0.52 U
< 0.052 u
< 0.052 u
< 0.052 u
< 0.052 u
< 0.052 u
< 0.052 U
< 0.052 u
< 0.052 u
< 0.052 u

0. 0s3
< 0.10 u

Pannrt-aA i n ,rn /T /hhla\Lsu rrr FY / ! \PPU i

SI}'l Seqi-voJ.atile Sunogate Recovery

d10-2-Methylnaphthalene 1078
d14-Dibenzo (a,h) anthracene 71. 08

FORM I '€-;{&5 : GFffi{&5t{Fi R



ORGAI.IICS AIIAIYSIS DATA SHEET
Pti[As by Low Leve]- SW8270D-SIM
Paqe 1 of 1

ANALYTICAL A
RESOURCESV

sample rD: MVr-2 
INGoRP.RATED

SAI4PLE

QC Report No: TZ85-URS
Project: Laurel Station/Kindermorgan

Event:33762778
Date Sampled: L2/02/17

Date Received: 12/03/Il

Samp1e Amount: 500 mL
Final- Extract Vol-ume: 0.5 mL

Dil-ution Factor: 3.00

RL Result

cclMtt

Lab Sample fD: TZ85H
LIMS IDz 1L-21865
Matrix: Water
Data Re]ease Authorized:
Reported:01/O4/12

Date Extracted z L2 / 06/1,I
Date Anafyzed: 1,2/14/1-1. 1.5:3'l
f nstrument/Analyst : NT12/VTS

CAS Nunber Anal'yte

91-20-3
91-s7-6
90-12-0
208-96-8
83-32-9
a6-73-7
85-01-8
120-12-7
206-44-O
129-00-0
56-55-3
218-01-9
5 0-32-8
1 93- 3 9-5
53-7 0-3
LgL-24-2
L32-64-9
TOTBFA

Naphthalene
2-l{ethylnaphthalene
1-!{ethylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chzysene
Benzo(a)pyrene
Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (grhri)peryIene
Dibenzofuran
Total Benzof l-uoranthenes

Reported in pglL (ppb)

0. 030
0. 030
0. 030
0. 030
0. 030
0.030
0.030
0.030
0.030
0.030
0. 030
0. 030
0.030
0.030
0.030
0. 030
0.030
0.060

o.2L
o .44
o.92

0. 073
0. 052
0.55
o.42

0.030
0. 054
o.22

0.075
0.31

0.030
0.030
0.030
0. 044
0. 089
0.060

U

B

r1

U

U

SfM Senivo]-atiLe Surrogate Recovery

d10-2-Methylnaphthal-ene 97.88
d14-Dibenzo (a,h) anthracene 77 . 3t

FORM I -t-"tr&&: ffi##:l€1* R



ORGAI{ICS AT.IALYSIS DATA SHEET
P!{As by Low LeveJ. SW8270D-SIM
Page 1 of 1

,r-
ANALYTICAL(}A
RESOURCES\Z
INCORPORATED

Sanple ID: I{9I-DUP
SAI'IPLE

Ar'r Dannr+ \rn. Tz85-uRS
Project: Laurel- Station/Kindermorgan

Event:33762778
Date Sampled: 12/02/1.L

Date Received: 12/03/17

Sample Amount: 440 mL
Fi-nal- Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00

RL Result

cclvs

Lab Samp]e ID: TZ85I
LIMS ID: 17-27866
Matrix: Water
Data Rel-ease Authorized:
Reportedl. 01./04/72

Date Extracted: 12/06/1,I
Date Anal-yzedz 12/L4l11 18:33
Instrument,/AnaJ-yst : NT12 /VTS

CAS Nuober Analyte

91-20-3
91-57-5
90-12-0
208-96-8
83-32-9
86-73-7
85-01-8
LZU- rZ- I
206-44-O
129-00-0
s6-55-3
218-01-9
s0-32-8
1 93-3 9-5
53-70-3
L9t-24-2
L32-64-9
TOTBFA

Naphthalene
2-llethylnaphthalene
1-ldethylnaphthalene
AcenaphthyJ-ene
Acenaphthene
F].uorene
Phenanthrene
Anthracene
F].uoranthene
Fyrene
Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Tndonn/1 2 ?-nA\\L, L, J vu/pyrene
Dibenz (a, h) anthracene
Benzo (grhri)peryJ.ene
Dibenzofuran
Total Benzofluoranthenes

0. 011
0. 011
0. 011
0. 011
0. 011
0. 011
0.011
0.011
0.011
0. 011
0. 011
0. 011
0. 011
0.011
n nl'l
0. 011
0. 011
0. 023

o.24
0. 46
0. 98

0. 043
0. 046
0.41
o.2L

0.011
0.026
0.099
0.035

0. 15
0. 013
0.011
0.011
0. 016
o.o77
0. 025

U
B

U

U

Rannrl-or{ i n rra /T. /nnl-r\evs rrr FY, ! \yyp I

SIM Senivolatile Surrogate Recoveel

d10-2-Methylnaphthal-ene 104t
d14-Dibenzo (a,h) anthracene 81. 08

FORII I '},'H*,r$: #ffiffiEeR



ORGAI{ICS A}IAIYSIS DATA SHEET
PlilAs by Low Level SW8270D-SIM
Paqe 1 of 1

aANALYTICAL II
RESOURCES\7

sampre rD: wil-2 
INooRPoRATED

}'TATRIX SPIKE

QC Report No: TZ85-URS
Project: Laurel Station/Kindermorgan

Event:33762178
Date SampJ-ed: L2/02/II

Date Received: 1,2/03/lI

GClMSr

Lab Sample ID: TZ85H
LIMS ID:. ]-L-27865
Matri-x: Water
Data ReLease Authorized:
Reported: 0L/04/12

Date Extracted MS/MSDt 12/06/1,1

Date Analyzed MS z 12/L4/1I 1.'l :43
MSD: 1-2/74ll-l- 18:08

Instrument/Analyst MS: NT12/VTS
MSD: NT12/VTS

Analyte Sanple

Samp1e Amount

Final- Extract Vo]ume

Diluti-on Factor

Spike Mtl
Added-lltl R€cov€ry

425 mL
425 mL
0.50 mL
0.50 nL
3.00
3.00

Spike MSD
Added-l.ltlD Recov€ry RPD

MS:
MSD:

MS:
MSD:

MS:
MSD:

MgD

Naphthalene
2 -Methylnaphthalene
1 -Methylnaphthalene
Acenaphthylene
Acenaphthene
Fl-uorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno ( 1, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i)peryJ-ene
Dibenzofuran
Total Benzofl-uoranthenes

117t 0.504 B
375t 0.946
4432 1,.4L

80. 6t 0.325
7 4 .tZ 0. 30s
r-39t 0.641
201* 0.473

82.42 0.289
71.3t 0.290 B
80.5t 0.286
90.3t 0.290
92.t2 0.280
95.58 0.295
63. ?8 0.288
69. 41 0.308
60.2* 0.28't
?5. 6t 0.343
71.5t 0.534 Q

82.42 21. 8t
144r 60.22
140t 55.08

71.5t 9. 4r
?1. 6t 2.92
26.32 47 . sr
14.4* 82.0t
81. 98 0.7t
66.12 5.48
18.18 55. 68
50. 98 30.4r

NA NA
83. 6? 13.3r
81. 6t 24 .62
8?.38 22.82
69. 0S 11. 4r
72.02 3.7t
75. 6r s. 6E

0.21,3
0.438
0. 917

o .0726
o .0524
0.548
0.422

0. 0300
0. 0544
0.222

0.0?51
0.307

0.0300
0.0300
0.0300
0.0436
0.0890
0.0600

o .62't
I.16
2.48

0.314
1.04
1. L3

0.29r
0.306
0.506
0.394
0.632
0.337
0.225
0.245
0.256
0.3s6
0.505

0.353
0.353
0.3s3
0.3s3
0.3s3
0.353
0.353
0.353
n ?q?
0.3s3
n ?c?
0.3s3
n ?c?
0. 353

0. 353
0.706

0.3s3
0.353

0.353
0.353

0. 353
0.353
0.353
0.353
0.353
0.353
0.3s3

0.3s3
0.706

U
IJ

U

U

U

Reported in pgll, (ppb)

NA-No recovery due to hj-gh concentratj-on of analyte in original sample,
calculated negatlve recovery, or undetected spike.

RPD cal-cul-ated using sample concentrations per SW846.

FORM III $-H&h, : &&#ffi#E f



ORGAIIICS AT.IAIYSIS DATA SttEET
PlilAs by Low Level SW8270D-SIM cclllst
Page 1 of 1

Lab SampJ-e ID: LCS-120611
LIMS ID: II-27865
Matrix: Water
Data ReLease Authorized:
Reportedl. 0L/04/12

Date Extracted LCS/LCSDz 1,2/06/11

Date Anal-yzed LCS: L2/74l11 10:08
LCSD: 1.2/1.4/11 10:33

lnstrument/Analyst LCS: NT12/VTS
LCSD: NT12/vTS

Analyte

SanpJ-e fD: LCS-120611
I.AB CONTROL

QC Report No: TZ85-URS
Project: Laurel- Station/Kindermorgan

Event:33762778
Date Sampled: NA

Date Received: NA

AXsbfisnb@
INCORPORATED

SAMPLE

LCS

Sample Amount LCS:
LCSD:

FinaL Extract Vol-ume LCS:
LCSD:

Dil-ution Factor LCS:
LCSD:

Spike LCS
Added-LCS Recovery

500 mL
500 mL
U. JU ML
0.50 mL
1.00
1.00

Spike tCSD
Added-LCgD Recovery RPD

NaphthaJ-ene
2 -MethylnaphthaJ-ene
1 -Methylnaphthalene
Acenaphthylene
Acenaphthene
Fl-uorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Indeno (1,, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo(g,h,i)perylene
Dibenzofuran
Total Benzofluoranthenes

v.zvL
0 .207
0. 188
0.203
0.246
o.2t't
0.168
0.2t4
0.2t9
0 .231
0.216
0.152
0.232
v-zzJ
0 .21-9
0.200
0.469

0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0. 300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0. 600

0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0. 600

64.3t 0.202 B
67.0r 0.21't
69.08 0.216
62.'tZ 0. 183
67 .'tZ 0.2I7
82.0E 0.226
72.32 0.223
56.0t 0.130
71.3t 0.268 B
?3.0t 0.21_9
79.0t 0.229
72.02 0.234
50.78 < 0.0100 u
'7-t .32 0 .289
7s. 0t 0.28s
73. 0t 0. 136
66.'72 0 .230
'7 B .2* 0 .522 Q

67.3t 4.62
72.32 7.72
72.Q2 4.3t
61.0t 2.72
12.32 6.1\
75.3* B.5t
74.32 2.12
43.3E 25.5*
89. 3E 22.4*
73.0t 0.0r
76.3t 3.4t
78.08 8.0t

NA NA
95.31 2I.92
95. 0E 23.5*
45.38 46.88
't 6.12 14 . 0E
87.0r 10.78

Reported in pgll, (ppb)

NA-No recovery due to high concentration of analyte in original sample,
calcul-ated negative recovery, or undetected spike.

RPD calcul-ated using sample concentrations per SW846.

SIM SemivolatiJ.e Surrogate Recovery

LCS LCSD
d10-2-Methylnaphthalene 70.72 63.7t
d14-Dibenzo(a,h)anthracene 80.08 99.3t

FORM III TH€Sffi: #ffi&€*$&



f,rsbfisr!@
INCORPORATED

CI,EAI.IED TPHD SI'RROGATE RECOVERY STJMIIARY

Matrix: Water

(oTER) o-Terphenyl

Client ID

Report No: TZ85-URS
Project: Laurel- Station/Kindermorgan

337 627 7 8

OTER TOT OUT

sw- 1

SW-2
SW-3
SW-4
MW-4
MW-6
MW-7
MB-120511
!U5-J-ZUf,II-
LCSD-120511
MW-2
MW-2 MS
MW-2 MSD
MW-DUP
MW-1

Log

1081 0
1058 0

82.72 0
1048 0

30.2t* 1
93.88 0
81.1t 0
105t 0
105t 0
104t 0
1098 0
1138 0
1041 0tr2z 0
1058 0

LCS/MB LIMITS

( s0-1s0 )

QC LIMITS

(s0-r-s0 )

Prep Method: SW3510C
Number Range: II-27858 to 1.1.-2'1867

Page 1 for TZ85
FORM-II TPTID

T H#E r ffiffiffitF&



ORGA}IICS ATIAI,YSIS DATA SITEET
TOTAI, DIESEI, RAIVGE ITY'DROCARBONS
NWTPHD by GC/FID-Silica and Acid Cleaned
Page L of 2
Matrix: Water

Data Release Authorized\\M
Reporred: 0L/06/L2

ARI ID SasDle ID

QC

E:<traction Analyeis
Date Date

ANALYnCA.@
RESOURCES r\9
INCORPORATED

TZB5-URS
Laurel Station,/Kindermorgran
337 627'7 8

Report No:
Drni an|- .
-!vJvve.

El1r
DL Range./Surrogat€ RIr Result

TZ85A
rr- z I 656

TZ858
1"1-2'7 859

TZ85C
Lr-27 860

TZ85D
rr-z I 66L

TZ85E
LL-27 862

TZ85F
L1_-27 863

TZ85G
]-1"-27 864

MB-12 0511
r),- z I 60)

TZ85H
Lt-27 855

TZ85I
t-L-z / dbb

TZ85J
1-L-21867

L2/05/L|

L2/05/LL

t2/05/LL

L2/05/1_1_

L2/0s/11
OIL

1-2/0s/Lt

L2/05/11
OIL

L2 / 05 /1_r

12/05/LI
OIL

12/0s/\L
OIL

t2/05/1,1,
OIL

L2 / 09 /LL
FID9

12/09/7L
FID9

1-2/09/1-L
FID9

t2/09/l-t
FID9

12/09/1L
FTD9

L2/09/1,L
FID9

L2/09/tL
FID9

1-2/09/1-]-
FID9

L2/09/1-L
FID9

12/09/rt
FID9

\2 / 09 /LL

< 0.10
< 0-20
10 8t

< 0.10
< 0.20
1 05t

< 0.10
< 0.20
82 -7t

< 0.10
< 0.20
r_ 04t

0. s9
1.0
5U-24

< 0.10
< 0.20
93.8t

0 .45
0.54
81.18

< 0. t_0
< 0.20
105 t

1.8
1.4
r-09t

1.8
1.4
1_L2Z

9.5
6.8
r_05t

sw-1
HC ID: ---

sw-2
HC ID: ---

sw-3
HC ID: ---

sw-4
HC ID: ---

MW-4
HC ID: DIESEL./MOf,OR

MW-6
HC ID: ---

MVV-7

HC ID: DIESEL/MC,IIOR

Method Blank
HC ID: ---

MVU-2

HC ID: DIESEL/MOTOR

IvlV'I-DUP

HC ID: DIESEIT./IIOTOR

MW-1
HC ID: DIESEL/MOTOR

1.00 Diesel Range 0.1-0
1.0 Motor Oi1 Range 0.2O

a - rlaarnh an rr"l

1.00 Diesel Range 0.10
1.0 Motor Oi-1 Range 0.20

o-Terphenyl

1.00 Diesel Range 0.1-0
1.0 Motor Oi1 Range O.2O

o-Terphenyl

1-.00 Diesel Range 0.10
1-.0 Motor Oi1 Range 0 -20

o-Terphenyl

1.00 Dieeel Range 0.10
1.0 Motor Oil Rang€ O.2O

o-Terphenyl

1.00 Diesel Range 0.10
1.0 Motor Oil- Ranqe 0.20

a - rFarnh ar rr -'l

1,.00 Dieeel Range 0.10
l- . 0 Motor Oil Range 0 .20

o-Terphenyl

1.00 Diesel Range 0.10
1.0 Motor Oi1 Range 0.20

o-Terphenyl

1.00 Diesel Rauge 0.10
1.0 Motor Oil Range 0.20

n - rFa rnh an rr'l

1.00 Diesel Range 0.10
l-.0 Motor Oil Range 0.2O

o-Terphenyl

1.00 Dieeel Range 0.21
1.0 Motor Oil Range O.42

o-Terphenyl

U
U

U
U

U
U

U
U

TI

U

U
U

FORM I Tzs oo6f,ftry 
p_



ANA ^A'

oRGA.wrcs ar{ArJysrs DArA srrEEr ft=""ffi8trp
TOTAL DIESEI' R.BI{GE III-DROCARBONS
NWTPHD by GC/FID-Silica and Acid Cleaned QC Report No: TZ85-URS
Page 2 of 2 Project: Laurel Station/Kindermorgan
Matrix: Water 33162718

Data Release Author:-zed, \\,,;[
Reported:. 0L/06/12

Extraction Analysis EFlr
ARI ID Sanple ID Dat€ Dat€ DIJ Range./Surrogate RI. Result

Reported in mg/L (ppm)

Etv-Errecclve t.tnal_ volume rn IIuJ.
DL-Dilution of extract prior to analysis.
Rl-Reporting limit.

Diesel range quantitation on total peaks in the range from C12 Lo C24.
Motor Oi1 range quantitation on total- peaks in the range from C24 to C38.
HC ID: DRO/RRO indicate results of organics or additional hydrocarbons in
ranges are not identifiable.

FORM I
azzs: cD o\+R



firstfisrb@
INCORPORATEDORGAITICS AI.IAIYSIS DATA SHEEI

NWTPHD by cClFID-SiIica and Acid Cleaned
Page 1 of 1

Lab Sample ID: TZ85H
LIMS IDz 1L-21865
Matrix: Water
Data Release AuthorizedzL

MSD: 12/09/LL 13:33
Instrument/Analyst MS: FID/MH

MSD: FID/MH

Sample ID: t{91-2
MS/MSD

QC Report No: TZ85-URS
Pro j ect : Laurel- Station,/Kindermorgan

331 62'17I
Date Sampled: 12/02/11

Date Received: L2/03/IIReported: L2/13/II

Date Extracted MS /MSD z 12 / 05 / 1,1, Samp]e Amount MS: 500 mL
MSD: 500 nL

Date Anal-yzed MS: 12/09/1,1 13:11 Final- Extract Vol-ume MS: 1.0 mL
MSD: 1.0 mL

Dil-ution Factor MS: 1 . 00
MSD: 1.00

Spike Mtl Spike MSID
Sample MS Added-Mtl Recowery MSD Added-MSD Recovery RpD

Diesel 1.83 s.53 3.00 123* 8. 65 3.00 2272 44.0r

TPHD Surrogate Recoverl

MSI MSID
o-Terphenyl 113? 1048

ResuLts reported in mgll,
RPD cal-cul-ated using sample concentrations per SW846.

FORM III
T=EE: tr@ffia+*



4
,/

Date Extracted LCS/LCSD: 12/05/1,I Samp1e Amount LCS: 500 mL
LCSD: 500 mL

Date Ana]yzed LCS; 1,2/09/'1,1 08:29 Final Extract Volume LCS: 1.0 mL

ORGAT\TICS AI{ALYSIS DATA SHEET
Ngf,IPIID by cClFID-SiIica and Aeid C]'eaned
Paqe 1 of 1

Lab Sample ID: LCS-120511
LIMS IDz ]-]--27865
Matrix: Water
Data Re]ease Authorized:
Reported: 12/13/11.

LCSD: 1.2/09/\7 08:51
Instrument/Analyst LCS: FID/MH

LCSD: FID/MH

Sauple ID: LCS-120511
LCS/LCSD

QC Report No: TZ85-URS
Project: Laure] Station/Kindermorgan

337 627 7 8
Date Sampled: 12/02/II

Date Received: 1,2/03/11,

Als:ffSrb@
INCORPORATED

LCSD: 1.0 mL
Dilution Factor LCS: 1.00

Spike LCS

LCSD: 1.00

Spike LCSD
LCS Added-LCS R€covery LCSD Add€d-tCSD Recowery RpD

Diesel 2.82 3.00 94.0* 2.'19 3.00 93.08 l-.1r

TPHD Surrogate Recovery

LCS LCSD
o-Terphenyl 105? 1,042

Results reported in mgll,
RPD caJ-culated using sample concentrations per SW846.

FORM III

=:E#%: @@ffim$



AIstf,:tb@
INCORPORATED

TOTAL DIESEI, RAIVGE HYDROCARBOIIS-EXIRACTION REPORT

ARI Job:. TZ85
Project: Laurel Station/Kindermorgan

33't 6277I
Matrix: Water
Date Received: 12 / 03 / 1,L

ARI ID C1ient ID
Samp
Amt

t. ana-L
Vo1

Prep
Date

rr-2'7 858-TZ85A
1L-27 859-TZ85B
It-27 860-TZ85C
1-l-27 861--TZ85D
L1--27 862-TZ85E
It-27 853-TZ85F
1L-27864-TZ85c
1L-2'7 865- t_2 05t-t-r"B1
1-t-27 865- 12 051_1LCS1
It-27865-120511LCSD1
IL-21855-TZ85H
]-1,-2186 5 -TZ8 5HMS
LL-2'7 865-TZ85HMSD
IL-27866-TZ85r
1_1--2'7 861 -TZ 8 5J

sw-1
SW-2
sw-3
5W-4
MW-4
IUIII- 5
MVU-7

Method Blank
Lab Control
Lab Control Dup
r4W-2
I,IV\I- 2
MVV-2
MI/\/-DUP
MVV- 1

L2/05/tr
12/05/1-1,
12/05/Lr
t2/05/1-L
L2/0s/11
12 / 05 /tr
L2/05/tl
L2/05/1-r
1-2/05/L1_
L2/05/LL
L2/05/Lt
L2/05/].1,
L2 / 05 /tL
L2 / 05 /tL
L2/05/L1,

500 mL
500 mL
500 nL
500 mL
500 mL
500 mL
5UU nUr
5UU nUJ

500 mL
500 mL
500 mL
500 mL
5UU nUr
5UU flIL
240 mL

-1 . UU nUr

.1 .UU InL
I. UU nUr

1.00 mL
1.00 mL
1.00 mL
l-.00 mL
l-.00 mL
l-.00 mL
1.00 mL
I. UU ML
l-. UU NUJ

I. UU NUJ

t_. uu nur
J.. UU nUr

Diesel Extraction ReDort
TZAf ,'oo o{( K



ArsffiSr!@
INCORPORATED

BETX WATER SURROGATE RECOVERY SUM}4ARY

QC Report No: TZ85-URS
Project: Laurel Station/Kindermorgan

Event: 337 62'l'/8

TFT BBZ TOT OUT

ARI Job: TZ85
Matrix: Water

rTF'T\
(BBZ)

Client ID
MB-120611
LCS-120611
LCSD-120611
SW-1
SW-2
5W- J
sw-4
MW-4
MW-6
MW-7
MB-120711
LCS-120711
LCSD-120711
MW-2
MW-2 MS

MW_2 MSD
MW-DUP
MW-1
MW-11
MW-10
Trip BJ-ank

Tri f l-uorotoluene
Bromobenzene

94.82 95.62
95. 8? 94.62
9'7 . 42 96 .82
98.0? 95.22
98.8? 9'7 .3%
97 .92 95.8?
93.12 92.42
106% 94.72

93.9eo g1. g?
94.92 94.02
96.0? 96. s?
95.3U 95.5?
94.92 94.32
94.42 9I.12
82.22 19.92*
93.5% 90. 1%

9J.2eo 95.0%
95 .62 95 . 1?
84.62 90.8%
92.42 92.32
92 .8e" 92 .22

0
0
0
0
0
0
0
0
0
0
0
0
0
0
1

0
0
0
0
0
0

Loq Number Ranqe: 11-27858 to

LCS/MB LIMITS QC LIMITS
(19-L20) (80-120)
('79-720) (80-120)

Lr-21 87 0

FORM IT BETX

Page 1 for TZ85
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Alsifi:rb@
INGORPORATED

TPHG WATER SITRROGATE RECOVERY SUMI'4ARY

ARI Job:. TZ85
Matrix: Water

rRRT\

Client' ID

QC Report No: TZ85-URS
Pro j ect : Laurel- Station,/Kindermorqan

Event:33762118

TFT BBZ TOT OUT
MB-120611
LCS-120611
LCSD-120611
SW- 1

SW-2
5W- J
SW- 4
MW_4
MW- 6
MW-7
MB-120711
LCS-120711
LCSD-120711
MW-2
MW-2 MS
MW-2 MSD
MW-DUP
MW-1
MW-11
MW-10
Trip Blank

Trif f uorotol-uene
Bromobenzene

93.12 94.82
94.2e" 92.12
96.I2 95.5?
9'7 .32 94 .92
98 .4e" 96 .42
9'7 . 6e" 95 .22
93.8? 92.'72
98.0% 100%
94.6e" 92.52
94 .62 93 .7 Z

95.92 96.5%
95.92 94.52
95.22 93.'7%
94.32 91.8?
82 .12 '7 9 . 6Z+
93. 6? 90.42
96.22 94.12
95.12 94.'72
85.8% 9I.'tZ
92.52 92.32
93. 9? 93.0?

0
0
0
0
0
0
0
0
0
0
0
0
0
0
1

0
0
0
0
0
0

Log Number Ranget 17-21858 to 1

LCS/MB LIMITS QC LIMITS
(80-120) (80-120)
( 80-120 ) ( 80-120 )

I-2'7 87 0

FORM TI TPHG

v)d6 | tnr 't /xh
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ORGANICS ANAI,YSIS DATA SHEET
BETX by Method SW8D21Bt"1od
TPHG by'Method NWTPIIG
Page 1 of 1

Lab Sample fD: MB-120611
LIMS ID.:11-27858
Matrix: Water
Data Rel-ease Authori.Ted, V t)Reporred: L2/71 /]-I.

Date Anal-yzedt 72/06/LI. 17:41
-LnsErumenE/Anatysq : y IDz / J Lw

CAS Nunber Arral.yte

2
ANALYTICAL(JIA
RESOURCES\Z
INCORPORATED

SampJ-e ID: MB-120611
METHOD B],ANK

QC Report No: TZ85-URS
Project: Laurel- Stati-on/Kindermorgan

Event: 337 62118
Date Sampl-ed: NA

Date Recei,ved: NA

Pttroe \/nl rrmc. 5. O mL
Drlution Factor: 1. 00

RL Result
11_Aa_a

108-88-3
100-4 1-4
r1 960I-23-1
95- 4'7 - 6

< 0.25
< 0.25
< 0.25
< 0.50
< 0.25

< 0.10

U

U

U

U

U

GAS IDu ---

Benzene
Tol-uene
rf L.,l L^*-^-^!Lrryavgrlzgltg

m, p-Xylene
o-Xylene

Gasofine Range Hydrocarbons

BETX Surrogtate Reeovery

0 .25
0.25
0 .25
0.50
0 .25

0.10

Trif l-uorotof uene
Bromobenzene

94.82
95 .62

Gasoline Surrogate Recovery

Trif l-uorotof uene
Bromobenzene

93 .'7 e"

94.82

BETX val-ues reported in pgli, (ppb)
Gasoline vafues reported in mgll, (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoJ-ine range from Toluene to Naphthalene.

FORM I TE#= @#ffiffi?



Lab Name: ANAI-,YTICAL RESOURCES INC Client: URS

Pro j ect No. : LAUREIJ

Matrix: WATER

Instrument ID : PID2

SDG No.: TZ85

Date Analyzed

Time Analyzed

L2/06/Lt
LL47

4
BETX/GAS METHOD BIJANK SUMIVIARY

BLANK NO.

MBt_206

STATTON/KINDERMORG

THIS METHOD BLANK APPITIES TO THE FOI-,LOWING SAI\,IPLES, MS, and MSD:

01-
o2
03
o4
05
06
o7
08
09
1_0

1_ l_

L2
t_3
I4
15
t6
T7
1_8

L9
20
2L
22
23
24
25
26
27
28
29
30

SAMPIJE NO.

LCSl_205
LCSD12 06
sw- 1
sw-2
sw-3
sw-4
MW- 4
MW- 6
MW-7
TRIP BI-,ANK
MW- 1.

MW- t-1
MW-10

SAMPI,E ID

LCSl_205
LCSDl_206
TZ85A
TZ85B
TZSsC
T285D
TZ85E
TZ85F
TZ85G
TZ85M
TZ85.l
TZ85K
TZ 8 5Ir

AIIALYZED

12/06/lL
1,2/06/tL
L2/06/t\
1-2/06/LL
L2/05/Lt
L2/06/Lt
L2/06/]-1,
1"2/06/LL
12/06/LL
L2/06/tL
L2/06/Lt
L2/06/rL
L2/06/]-1,

page 1 of L
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ORGAI{ICS A}IALYSIS DATA SHEET
BETX by Method SW8021BD1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: MB-120711
LIMS ID: IL-2'7865
Matrix: Water \
Data Ref ease Authorizedr Vi )Reported: L2/I1 /I7 t

Date Analyzed: L2/01 /11 08:40
Instrument,/Analyst : PID2 / JLW

CAS Nunber Anal.yte

2
ANALYTICAL(fIA
nesouicis\7
INCORPORATED

Sample ID: MB-120711
METHOD BLATIK

QC Report No: TZ85-URS
Pro j ect : Laurel Stati-on,/Kindermorgan

Event:33762718
Dat-e Samnlcri. NA

Date Received: NA

Purge Vol-ume: 5.0 mL
Diluti-on Factor: 1.00

RL Result

11-43-2 Benzene
108-88-3 Tofuene
100-41-4 EthyJ-benzene
I1960I-23-I m,p-XyIene
95-41 -6 o-Xyl-ene

0.25 < 0.25 U
0.25 < 0.25 U
0.25 < 0.25 U

0.50 < 0.50 U
0.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U ---

BEIX Sunogate Recovery

Trif f uorotol-uene
Bromobenzene

96 .0e"
96 .52

Gasoline Sunogate Recovery

Trif l-uorotoluene
Bromobenzene

95.9?
96.s?

BETX values reported in pgll- (ppb)
Gasol-ine values reported in mgll, (ppm)

GAS: Indicates the presence of gasoJ-ine or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from To1uene to Naphthalene.

FORM I ?e&S: ffi#ffi#S



BETX/cAS

Lab Name: ANALYTICAL RESOURCES

SDG No.: TZ85

Date Analyzed : L2/Ol/tt

Time Analyzed : 0840

BLANK NO.
BIJANK SUMMARY

MBL2O7

Client: URS

Project No. : LAUREL STATION/rrlqOeRMOnC

Matrix: SOIL

Instrument ID : PID2

DATE
ANALYZED

L2/07/tL
t2/07/Lr
L2/07/1"L
L2/07/r1
L2/07/L1-
L2/07/Lr

4
METHOD

INC

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, and MSD:

01
o2
03
o4
05
06
o7
08
09
1_0

l_1
L2
13
I4
t_5
L6
L7
18
t9
20
2L
22
23
24
25
26
27
28
29
30

SAIvIPLE NO.

LCSL207
I-,CSD1-2 0 7
MW-2
MW-2 MS
MW-2 MSD
MW-DUP

SAMPIJE ID

LCSl_207
LCSDT_2 07
TZ85H
TZS5HMS
TZS5HMSD
TZ85I

page 1 of 1-
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ORGANICS AI.TAIYSIS OAfa SHPef
BETX by Method SW8021BNtod
TPHG by Method NWTPHG
Page 1 of 1

T,ah Samnl e TD: TZ85A
LIMS ID: II-21858
Matrix: Water . \\ il\uara Kel.ease AuE.horrzed: \lt\
Rcnnrtcd. 12 /1-t /It v'/

Date Anal-yzed: L2/06/71, 15:00
Instrument,/Analyst : PID2/ JLw

CAS Nunber Analyte

2
ANALYTICAL(f/AI
RESOURCES\Z
INCORPORATED

Sample ID: SW-l
SA},IPLE

QC Report No: TZ85-URS
Project: Laurel- Station/Kindermorgan

Event:33762118
Date SampJ-ed: II/30/LI

Date Received: 1,2/03/II

Purge Vol-ume: 5.0 rnl,
Dilution Factor: 1.00

RL Result

1I-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
L1960I-23-I m,p-XyJ-ene
95-41-6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

98.0%
95.2e"

Gasoline Surrogate Recovery

Tri- f luorotol-uene
Bromobenzene

9'7 .3%
94 .9eo

BETX val-ues reported in pgll, (ppb)
Gasol-ine val-ues reported in mqlL (ppm)

GAS: Indicates the presence of gasofine or weathered gasoline.
GRO: Posj-tive result that does not match an identifiable gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I -re#g=: ffiB##5



ORGAI{ICS AI.IALYSIS DATA SHEET
BETX by Method SW8021Bt'tod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sampl-e ID: TZ85B
LIMS ID: II-21859
Matrix: Water
Data Rel-ease Aut' r t^\
Reported : r2/r1 /17t"""' V | )
Date Anal-yzed: L2/06/LL 16:18
.LnsErumenE/Ana_LVSc i YIDz/ JLw

CAS Nunber Analyte

aANALYTTCAL (l---,
RESOURCES\7
INCORPORATED

Sample ID: SW-2
SAI'IPLE

QC Report No: TZ85-URS
Project: Laurel Station,/Kindermorgan

Event: 337 62118
f):fo Samnlori . 1I/30/II

Date Received: 72/03/I1

Purge Volume: 5. O mL
Di-Iution Factor: 1.00

RL Result

7I-43-2 Benzene
108-88-3 Tol-uene
100-41--4 Ethylbenzene
I19607-23-I m,p-Xylene
95-4'7-6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recovery

Trif luoroto.l-uene
Bromobenzene

98.8?
91.32

Gasoline Sunogate Recovery

Tri f l-uorotof uene
Bromobenzene

98 .42
96.42

BETX vafues reported in pgll, (ppb)
Gasoline val-ues reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positj-ve result that does not match an identifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthal-ene.

FORM I TE*5: ffiffiffiffi&



ORGANICS AI{AI,YSIS DATA SHEET
BETX by Method SlI8021BI'1od
IPHG by Method NWTPHG
Page 1 of l-

Lab Sample ID: TZ85C
LIMS ID: II-21860
Matrix: Water
Data Release Authorizedt \l'L
Reported: I2/I1 /II. Y | )

Date Anafyzed: 12/06/It L6:44
lnstrument/Analvst : PID2 / JLW

CAS Nunber Arralyte

2
ANALYTIoAL TJIA
RESOURCES\7
INCORPORATED

Sample ID: SW-3
SAMPLE

QC Report No: TZ85-URS
Project: Laurel Stati-on/Kindermorgan

Event: 337 62118
Date Sampl-ed: LI / 30 / LI

Date Received: L2/03/LI

Purge Volume: 5. 0 mL
Dil-ution Factor: 1.00

RL Result

1L-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
11960I-23-I m,p-Xylene
95-4'7 -6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U
0.25 < 0.25 U
0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasol ine R:nclp Hrrdrnnarhnnq 0.10 < 0.10 U

BETX Sunogate Recovery

Tri f l-uorotof uene
Bromobenzene

9'7 .92
95.8%

Gasoline Surrogate Recovery

Tri f f uoroto.l-uene
Bromobenzene

91 .62
95.22

BETX values reported in pgll, (ppb)
Gasol-ine val-ues reported in mgll- (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positj-ve resul-t that does not match an identifiable gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthal-ene.

FORM I TEffi5,' ffiffiffi$-fl



ORGAIiIICS AI.IALYSIS DATA SHEET
BETX by !4ethod SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: TZ85D
LIMS IDz II-2186I
Matrix: Water
Data Release Authorized, \) t)
Reporredl. 12/11 /II

Date Analyzed: 12/06/1,I 17:10: ,,Instrument,/Analvst : PID2 / JLW

CAS Nunber Analyte

2,
ANALYTTCAL(a
RESOURCES\7
INCORPORATED

Sample ID: SW-4
SA}4PLE

QC Report No: TZ85-URS
Project: Laurel Station,/Kindermorgan

Event : 337 62'718
Date Sampled: II/30/1I

Date Received: 12/03/LL

Purge Vol-ume: 5.0 mL
Dil-ution Factor: 1.00

RL Result

7L-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
L1960L-23-l m,p-XyIene
95-41-6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ]D
Gasoline Range Hydrocarbons 0.10 < 0.10 U

BETX Surrogate Recovery

Tri fluorotofuene
Bromobenzene

93.12
92.42

Gasoline Surogate Recovery

Tri-f luorotoluene
Bromobenzene

93.8%
92.Jeo

BETX val-ues reported in pgll, (ppb)
Gasoline val-ues reported in mgll, (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on totaf peaks in the gasoline range from Toluene to Naphthalene.

FORM I T'E#5: #Effi#€



ORGANICS A}IATYSIS DAIA SHEET
BETX by Method SW8021Bt"tod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample fD: TZ85E
LIMS ID: 17-21862
Matri-x: Water
Data Release Authorized: \lll
Renortcr] . 1)/1'7/I7 v')

Date Analyzed: L2/06/1,I I'7:36
Instrument/Anafvst : PlD2 / JLW

^ANALYTICALT'/}I
RESOURCES\7
INCORPORATED

Sample ID: t'fl-A
SAI\{PLE

QC Report No: TZ85-URS
Pro j ect : Laurel- Station,/Kindermorgan

Event: 337 62'778
Date Sampled: II/30/11,

Date Received: 12/03/I1

Purge Vol-ume: 5.0 mL
Dil-ution Factor: 1.00

CAS Nunber Analyte RL Result

7L-43-2 Benzene O.25 O.25
108-88-3 Toluene 0.25 < 0.25 U
100-41-4 Ethylbenzene O.25 0.85
L1960t-23-L n,p-Xylene 0.50 L.6
95-41-6 o-Xylene 0.25 < 0.25 U

GAS ID
1.5 eROGasoline Range Hydrocarbons 0.10

BETX Surrogate Recovery

Tri f l-uorotol-uene
Bromobenzene

106?
94.I2

Gasoline Surrogate Recovery

Tri fluorotofuene
Bromobenzene

98.0?
100%

BETX val-ues reported in pgll, (ppb)
Gasoline vafues reported in mgll, (ppm)

GAS: Indicates the presence of gasofine or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.

Quantitation on total- peaks 1n the gasol-ine range from Tol-uene to Naphthalene.

FORM I T"ESS: ffi###*



ORGANTCS A}IAI.YSIS DATA SHEET
BETX by Method SDl8021EN1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: TZ85F
LIMS IDz II-27863
Matrix: Water r r,\Data Refease Authorized: V | )
Reporredl. 12/11 /7I

Date Anal-yzed: 12/06/II I8:02
f nstrument/Anal-vst z PlD2 / JLW

CAS Nunber Analyte

aANALYTTCAL(l_o,
RESOURCES\7
INCORPORATED

Sample ID: MW-6
SAI.{PLE

QC Report No: TZ85-URS
Pro j ect : Laurel- Station,/Kindermorqan

Event: 337 62'7'78
Date Sampled: 12/0I/I7

Date Received: L2/03/1,I

Purge Vol-ume: 5. O mL
Dilution Factor: 1.00

RL Result

1I-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
I7960I-23-I m,p-Xylene
95-41 -6 o-Xyl-ene

0.25 < 0.25 U
0.25 < 0.25 U

0.25 < 0.25 u
0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasoline Range Hydrocarbons 0.10 O.L2 GRO

BETX Surrogate Recovery

Trif l-uorotof uene
Bromobenzene

93. 9?
9L.9e.

Gasoline Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

94 .62
92 .52

BETX val-ues reported in pgll, (ppb)
Gasoline values reported in mg,/L (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabfe gasoline pattern.

Quantitation on total- peaks in the gasofine range from Toluene to Naphthalene.

FORM I Tg&5: #ffiffi-f#



ORGA}TICS AI.IAIYSIS DATA SHEET
BETX by Method SW8021BN1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: TZ85G
LIMS ID: II-2'7864
Matrix: Water
Data Rel-ease Authorizedr VJ)
Reported: 12/11 /17

Date Anal-yzed: L2 / 06 / II I8 :28
Instrument /Anaf vst : PID2 / JLW

CAS Nunber Analyte

--ANALYTICAL TJA
RESOURCES\7
INGORPORI\TED

Sanple ID: l'19I-7
SAI'{PLE

QC Report No: TZ85-URS
Pro j ect : Laurel- Station,/Kindermorgan

Event: 337 62118
Date Sampfed: 17/30/LI

Date Recei-ved: 12/03/11,

Purge Vol-ume: 5.0 mL
Dilution Factor: 1.00

RL Result

1L-43-2 Benzene
108-88-3 Toluene
100-41-4 EthyJ-benzene
L'1 960I-23-7 m, p-Xylene
95-41 -6 o-XyJ-ene

0.25 < 0.25 U

0.25 < 0.25 U

0.64 < 0.64 Y
0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasoline Range Hydrocarbons 0.10 0.59 GRO

BETX Surrogate Recovery

Trif l-uorotof uene
Bromobenzene

94 .9e"
94.jeo

Gasoline Surogate Recovery

Tri fluorotoluene
Bromobenzene

94 .62
93.'72

BETX values reported in pgll, (ppb)
Gasol-ine values reported in mglL (ppm)

GAS: fndicates the presence of gasoline or weathered gasofine.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on totaf peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I TE&S: ##ffiTE



ORGANICS AI.IAIYSTS DATA SHEET
BETX by Method SW8021BNtod
TPHG by Method IIWIIPHG
Page 1 of 1

Lab Sample ID: TZ85H
LIMS ID: II-21865
Matrj-x: Water r 11
Data Refease Authorized:. V I )
Reportedz 12/11 /I1

Date Analyzed: 12/01 /1-I I0:.22
.LnsE.rumenE/Ana-LVSc i YIDz/ JLW

2
ANALYTICAL TfA
RESOURCES\7
INCORPORATED

Samp1e ID: MW-2
SAMPLE

QC Report No: TZ85-URS
Project: Laurel Station/Kindermorgan

Event:33762118
Date Sampled: 12/02/1,I

Date Received: 72/03/1I

Purge Vol-ume: 5.0 mL
D:-l-ution Factor: 1. 00

CAS Nunber Analyte RL Result

7L-43-2 Benzene O.25 0.58
108-88-3 Tofuene 0.25 < 0.25 U
100-41-4 Ethylbenzene 0.61 < 0.61 y
119601-23-I m,p-Xylene 0.50 < 0.50 U
95-41-6 o-Xylene 0.25 O.2A

GAS ID
Gasoline Rangre Hydrocarbons 0.10 0.52 GRO

BETX Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

94 .42
9L.Je"

Gasoline Surrogate Recovery

Tri f l-uoroto.Iuene
Bromobenzene

94 .32
91.8?

BETX vafues reported in pgll- (ppb)
Gasolj-ne val-ues reported in mg/L (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline,
GRO: Posi-tive resuft that does not match an identifiable gasoline pattern.
n''--ri!^ri^* ^- tOtal neaks in fhe o:qnlinc r:noe frnm Tnlrrana f^ Ir-hl-,fl.-l^^^\luorlLluoLlull ull uvLqr }/La^r rrr L-.- -O L\dl)Iltnalene.

FORM I T?F-$q : ffi#oim-FiF



ORGAI{ICS AI{AIYSIS DATA SHEET
BETX by Method SW8021BD1od
TPHG by Method liIW:IPHc
Page 1 of 1

Lab Sample ID: TZ85I
LIMS ID: 1I-21866
Matrix: Water
Data Re-lease Aut'
Rcnortert 1? /1'r rl|t""o' V | )

Date Anal-vzed: 12/01 /IL 7I:4I
Instrumenl/analyst : PID2 / JLW

CAS Nunber Analyte

z
ANALYflCAL (JlA
RESOURCES\Z
INCORPORATED

Sample ID: MW-DUP
SAI'{PLE

QC Report No: TZ85-URS
Project: Laurel- Station/Kindermorgan

Event:33762778
Date Sampled: L2/02/1I

Date Received: 1,2/03/II

Purge Vol-ume: 5.0 mL
Dil-ution Factor: 1.00

RL Result

7L-43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
I'19601-23-I m,p-Xylene
95-4'f -6 o-Xvl-ene

0.25 < 0.25 U

0.28 < 0.28 Y
0.50 < 0.50 u
0.25 < 0.25 U

o.25 0.58

GAS ID
Gasoline Range Hydrocarbons 0.10 0.31 cRO

BETX Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

91.22
95.0?

Gasoline Surrogate Recovery

Tri f f uorotol-uene
Bromobenzene

96 .22
94 .12

BETX val-ues reported in pgll, (ppb)
Gasolj-ne val-ues reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoli-ne.
GRO: Positive resul-t that does not match an j-dentifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthatene.

FORM I TEffiffi: ffiffi&TG



ORGATiIICS AIiIAIYSIS DATA SHEET
BETX by t'lethod S:V[80218t'1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: TZ85J
LIMS ID: 11-21861
Matrix: Water 

^Dat.a Release Authorizedr U t)Renorf erl: 12/17/7I - ' /

Date Anal-yzed: L2/06/II 2I:30
J.nsErumenE/AnatvsE,. y IDz / J lJw

CAS Nunber Anal.yte

FANALYTICAIffIS
RESOURCES\7
INCORPORATED

Sample ID: l'19I-1
SA}4PLE

QC Report No: TZ85-URS
Project: Lauref Station/Kindermorgan

Event:33762118
Fr:fa QrmnlaA. 12/02/1I

Date Received: 12/03/17

Purge Vol-ume: 5.0 mL
Difution Factor: 1. 00

RL Resu]-t

71-43-2 Benzene
108-88-3 Toluene
100-4 1-4 Ethylbenzene
L1960L-23-I m,p-XyJ-ene
95-41-6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U
0.30 < 0.30 Y
0.50 < 0.50 u
0.25 < 0.25 U

LJAJ ,L U

o.28 cROGasol.ine Range Hydrocarbons 0.10

BETX Surrogate Recovery

Tri f l-uorotoluene
Bromobenzene

95 .62
95. 1%

Gasoline Surrogate Recovery

Trl f luorotol-uene
Bromobenzene

95.12
94 .12

BETX values reported in pgll- (ppb)
Gasol-ine val-ues reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Posj-tive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total peaks in the gasoline range from Tofuene to Naphthalene.

FORM I TE&S: @ffi@"t$



ORGAI{ICS AI.IAJ,YSIS DATA SHEET
BETX by l4ethod SW8021Bt'1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: TZ85K
LIMS ID: 1L-2'7868
Matrix: Water
Data Rel-ease Authori zed,\J?)
Reported: 12/71 /II

Date Anal-yzed: \2/06/L1" 2I:56
Instrument,/Anal-vst : PID2 / JLW

CAS Nunber Analyte

aANALYTTCAL(finr
RESOURCES\7
INCORPORATED

SampJ.e ID: MW-1l
SAMPLE

Ar'- Dannrf rrln. TZ85-URS
Project: Laurel- Station/Kindermorgan

Event: 337 62118
Date Sampl-ed: II / 30 / l1

Date Received: 12/03/1,I

Purge Volume: 5. 0 mL
Dil-uti-on Factor: 1. 0O

RL Result

7l-43-2 Benzene
108-88-3 Tofuene
100-41-4 Ethylbenzene
1796n1 -2?-1 m n-Xrrl cnc
95-41-6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U
0.25 < 0.25 U
0.50 < 0.50 u
0.25 < 0.25 U

GAS ]D
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U ---

BETX 9urrogate Recovery

Tri f l-uorotol-uene
Bromobenzene

84 .62
90.8?

GasoJ-ine Surogate Recovery

Tri f l-uorotoluene
Bromobenzene

85.8%
9L .1Z

BETX vafues reported in pgll- (ppb)
Gasol-ine vafues reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e gasoline pattern.

QuantiLation on total peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I E d.#i* ; www {*



fits:ffstb@
INCORPORATEDORGAI{ICS AI\TALYSIS DATA SHEET

BETX by Method SW8021B["tod
TPHG by Method NWTPHG
Page 1 of l-

Lab Sample ID: lZ85L
LIMS ID: LI-27869
Matrix: Water ./\-
Data Rel-ease Authorizedr \/ | )Reported: I2/I'7/II v' ,

Date Anal-yzed: L2/06/L1 22:22
INSTTUMENE/ANAl-VSE : Y IDZ / \J ]JW

CAS Nunber Anal.yte

Samp1e ID: t4I-10
SAI'{PLE

Ar'- Pannrf hTn. lla785-URS
Yv r\vFv!

Prni anf

Event
Date Sampled

Date Recei-ved

Laurel Station/Ki-ndermorgan
331 621 1 8

12/0r/L1_
1,2/03/1,I

Purge Volume: 5.0 mL
Di]ution Factor: 1.00

RL Resu]-t

7l-43-2 Benzene
108-88-3 Tofuene
100-4l--4 Ethylbenzene
I1 9601-23-I m, p-XyJ-ene
95-4'7 -6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U
0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
0.19 GROGasoJ.ine Range Hydrocarbons 0.10

BETX Surogate Recovery

Trif l-uorotoluene
Bromobenzene

92 .4e"
92 .3e"

Gasoline Surrogate Recovery

Tri f f uoroto.Iuene
Bromobenzene

92 .5eo
92 .32

BETX val-ues reported in pgll, (ppb)
Gasoline val-ues reported in mgll, (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Posj-tive result that does not match an identifiabl-e gasoline pattern.
A"-6rit-+i fnfal ne:ks in the oasol ine rancle from TOluene t.) Nenhth:lene\luarrLf LaLIvll UII LvLaf [Jsq^J rf r urrv Yqrvrrrrv !errYg Mltl IUIUSIIY Lv rlelJlrLlrarsrrs r

FORM I T'A&m: ffiffi#E&



ORGAI.IICS AI.IALYSIS DATA SHEET
BETX by Method SWSO2lBMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: TZ85M
LIMS ID: 11-21810
Mat.rix: Water
Data Rel-ease Authorizedt \)T\
Reported: L2/I1/II vt/

Date Anal-yzedl. 12/06/11, 2I:04
Instrument/Analyst : PID2 / JLw

CAS Number Analyte

aANALYTICALIfi--
RESOURCES\7
INCORPORATED

Sanple fD: Trip Blank
SAI'IPLE

QC Report No: TZ85-URS
Project: Laurel Station,/Kindermorgan

Event:33762118
Date Sampled: II/30/LI

Date Received: L2/03/LI

Purge Vol-ume: 5.0 mL
Dil-ution Factor: 1.00

RL Result
'7 I-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
11960I-23-I m,p-Xylene
95-41-6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasoline Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recovery

Tri f l-uorotol-uene
Bromobenzene

92.82
92 .22

Gasoline Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

93 .9e"
93.0%

BETX vafues reported in pgl1, (ppb)
Gasofine values reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e gasoline pattern.

Quantitation on total peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I TtrffiS: ffi**??



ixsbils*@
INCORPORATEDORGA}IICS AI{AIYSIS DATA SHEET

BETX by Method SW8021Bt'1od
Pase 1 of 1

Sample fD: l4I-2
r'!ATRIX SPIKE

Lab Sampl-e ID: TZ85H QC Report No: TZ85-URS
LIMS ID : II-21 865 plni cnl- ' T.:rrror qi:ation/Kindermorgan
Matrix: water r iX 

'-;+;;;', 1;Z;ta'
Data Rel-ease Authori zed : V | ) Date Sampl_ed: 12 / 02 / II
Reported: I2/I'7 /I1 Date Received: L2/03/7I

Date Analyzed MS: L2/01/II 10:49 Purge Vol-ume: 5.0 mL
MSD: L2/07l11 1l-:15

rnctrrrmanf /^nrr"st MS: PID2/JLW Dil_UtiOn Factor MS: 1.0
MSD: PID2/JLW MSD: 1.0

Spike MS Spike MSD
Analyte Sample MS Added-MS Reeovery MSD Added-MSD Recovery RpD

Benzene
Toluene
Ethylbenzene
m n-Yrr'l ona

o-Xylene

Reported in pgll- (ppb)

RPD cafculated using sampJ-e concentrations per SW846.

BETX Surogate Recovery

0.58 3.25 3.70 12.22 3.80 3.70 87.0C 15.62
< 0.25 u 28.5 36.5 78.1% 34.1 36.5 93.4? L1 .92
< 0.61 y 8.17 10.7 '76.42 9.61 10.7 B9.B? 16.22
< 0.50 U 2B.B 40.1 71.83 34.4 40.1 85.8* I1 .12

0.28 13.4 18.1 '72.52 15.9 18.1 86.3? L] .rZ

Tri f l-uorotol-uene
Bromobenzene

MS MSD
82.2e" 93.5?'79.9e" 90.1?

FORM III TA&5: ffi**ffi&ffi



ANALYTICALi^_
REsouRAis\7

ORGAITICS AIIALYSTS DATA SI{EET TNCORpORATED
TPHG by Method IIWTPHG Sample ID: MW-2
Page 1 of 1 I'IATRIX SPIKE

Lab Sample ID: TZ85H QC Report No: TZ85-URS
LIMS ID : 17-27865 Pro j ect : Laurel- Station/Ki-ndermorgan
Matrix: Water \ Event : 337 62-7'7 8
Data Rel-ease Authorized,Vl) Date Sampled: I2/02/I1,
Reported: I2/I1/II ' Date Received: 72/03/II

Date Anal-yzed MS:. 72/01 /7I L0:49 Purqe Vol-ume: 5.0 mL
MSD: L2/01l11 11:15

Instrument,/Anafvst MS: PID2/JLW Dilution Factor MS: 1.0
MSD: PID2/JLW MSD: 1.0

Spike MS Spike MSD
Analyte Sanrple MSI Added-MS Recovery MSD Added-MSD R€covery RPD

Gasoline Range Hydrocarbons 0.57 1.16 1.00 59.0t 1.46 1.00 89.0* 22.92

Reported in mglL (ppm)

RPD calculated using sample concentrations per SW846.

TPHG Surrogate Recovery

Tri f l-uorotoluene
Bromobenzene

MS MSD
82.12 93.6?
1 9 .62 90 .42

FORM III T'H&5 ' &@@s 3



ANALYTICALI-'7A-
RESOURCiS\7

ORGANTCS AI{ALYSIS DATA SHEET INCORpORATED
BETX by Method ST[80218t"1od Sample ID: LCS-120611
Page 1 of 1 LAB CONTROL SAI'{PLE

Lab Sample ID: LCS-120611 QC Report No: TZ85-URS
LIMS ID:. II-21858 Project: Laure} Station/Kindermorgan
Matrix: Water ,- Event:33762118
Data ReJ-ease Autho r ized., \ I t \ Date Sampled: NA
Renorteci: 12/11/ll Vt - Date Received: NA

Date Analyzed LCS:. 12/06111 10:55 Purge Vo1ume: 5.0 mL
LCSD: 12/06/II 11,:21.

Instrument/Anal-yst LCS: PID2/JLW Dil-ution Factor LCS: 1.0
LCSD: PID2/JLW LCSD: 1.0

Spike LCS Spike LCSD
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Benzene
Toluene
Ff hrr'l honzono
m n-Yrr'l anarrv y .'l Jvr.v

a-Yrr'l ana

RPD cal-cufated using sample concentrations per SW846.

BETX Surrogate Recovery

3. 48 3.70 94 .12 3.56 3.70 96.2% 2.32
36.4 36.s 99.'72 37.3 36.5 I02% 2.42
10.5 10.7 98.1% 10.7 10.7 100? 1.9?
38.1 40.1 95.0% 39.1 40.1 91.52 2.62
17.5 18.1 96.12 1't.9 18.1 98.9? 2.32

Reported in p,q/L (ppb)

Trif l-uorotoluene
Bromobenzene

LCS LCSD
95.8% 91 .4%
94.62 96.8%

FORM TTT TH&S: ffiffiffi*:B



ORGAI{ICS AIiIALYSIS DATA SHEET
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: LCS-120611
LIMS ID:. 1-L-21858
Matrix: Water , h
Data Release Authorized, \fl \
KeporE.eoi Lz/ ! t / II

Samp1e ID: LCS-120511
LAB CONTROL SAI'{PLE

QC Report No: TZ85-URS
Pro j ect : Laurel- Station,/Ki-ndermorgan

Event: 337 62'7'78
Date Sampled: NA

Date Received: NA

Date Anal-yzed LCS: 12/06111 10:55 Purge Vofume: 5.0 mL
LCSD: 12/06/II II:2I

Instrument/Anafvst LCS: PID2/JLW Dil-ution Factor LCS: 1.0
LCSD: PID2/JLW LCSD: 1.0

Spike LCS Spike LCSD
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Gasoline Range Hydrocarbons 1.03 1.00 103? 1.05 1.00 105C 1.98

Reported in mgll. (ppm)

RPD cal-cul-ated using sample concentrations per SW846.

TPHG Surrogate Recovery

Tri fluoroto luene
Bromobenzene

LCS LCSD
94.22 96.1%
92.12 95.5%

FORM III TA#%; effiffi&e



ANALYTICALI7AA
RESOURCES\7

ORGAI{ICS AIIALYSIS DATA SHEET ;NCORpORT5IED
BETX by Method ST[8021BMod SampJ.e ID: LCS-120711
Page l- of l- LAB CoNTROL SAlfpLE

Lab Sample ID: LCS-120711 QC Report No: TZ85-URS
LIMS IDz LI-21865 Project: Laurel- Station/Kindermorgan
Matrix: Water . ^ 

Event: 337 62118
Data Rel-ease Authorizedt Uf) Date Sampled: NA
Reported: 12/!1/1, Date Received: NA

Date Ana]yzed LCS: L2/01 /II 0'7 :4'7 Purge Vo]-ume: 5.0 mL
LCSD: 12/01/7I 08:1.4

Instrument/Anal-yst LCS: PID2/JLW Dilution Factor LCS: 1.0
LCSD: PID2/JLW LCSD: 1.0

Spike LCS Spike LCSD
AnaJ.yte LCS Added-LCS Reeovery LCSD Added-LCSD Recovery RPD

Benzene
Toluene
Ethylbenzene
m n-Yrrl ana

o-XyIene

RPD cal-culated using samp.l-e concentrations per SW846.

BETX Surogate Recovery

3.49 3.70 94.32 3. 36 3.70 90. 8s 3 . 8r
36.1 36.5 101% 35.5 36.5 97.3s 3.3%
10.4 L0.'7 91 .22 rO.2 10.7 95.38 1.98
38.2 40.1 9s.3s 36.8 40.1 91.8C 3.78
L'7.5 18.1 96.'7?^ 16.9 18.1 93.42 3.s%

Reported J-n pgll, (ppb)

Tri f l-uoroto.l-uene
Bromobenzene

LCS LCSD
95 . 3% 94 .92
95.5? 94.32

FORM III Tg&S: m#ffi&ffi



ORGANICS A}TAIYSIS DATA SHEET
TPHG by Method NWTPHG
Page 1 of 1

Lab SampJ-e ID: LCS-120711
LIMS ID: II-21865
Matrix: Water r .AData Release Authorj-zed: \lt\
Rennrf pcl' 12 /1-7 /7I V | )

_ ^4.ANALYnCAL(JA
RESOURCES\7
INCORPORATED

SanpJ-e ID: LCS-120711
I.AB CONTROL SAMPLE

QC Report No: TZ85-URS
iroject: Lauref Station/K-indermorgan

Event : 337 621'1 I
Date Sampled: NA

Date Received: NA

Date Anal-yzed LCS:. 12/01 /7I 0'7:41 Purge Volume: 5.0 mL
LCSD: 12/0'7 /LL 08zL4

Instrument,/Analyst LCS: PID2/ JLW Dil-ution Factor LCS: 1.0
LCSD: PID2/JLW LCSD: 1.0

Spike LCS Spike LCSD
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Gasofine Range Hydrocarbons 1.11, 1.00 1118 1.05 1.00 105? 5.63

Reported in mgll, (ppm)

RPD cal-cufated using sample concentrations per SW846.

TPHG Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

LCS LCSD
95.92 95.22
94.52 93.'72

FORM III T'g&gE: ##e&L$
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          Memo 

       Century Square 
          1501 4th Avenue, Suite 1400 
          Seattle, Washington   98101 
          206.438.2700  Telephone 
          206.438.2699  Fax 
 

To: Karen Mixon, Project Manager Info: FINAL 

From: Christine T. Gebel, Chemist Date: January 24, 2012 

RE: 
QA/QC Data Summary Review  
DPE Water Sampling (December 2011) 
Kinder Morgan – Laurel Station 

 
The data quality review of 2 water samples collected on December 12, 2011 has been completed.  The 

samples were analyzed for heterotrophic plate count (HPC) by Standard Method 9215B and for hydrocarbon degrading 
bacteria (HDB) by a method derived from abstract number 3895-3896 from the December 1990 issue of Applied and 
Environmental Microbiology by Columbia Analytical Services (CAS) located in Kelso, Washington.   Samples were 
analyzed for the microbiological constituents as described in Dual Phase Extraction and Bioventing Pilot Test Work 
Plan, Laurel Station, 1009 East Smith Road, Bellingham, Washington, dated November 30, 2011. 

 
The laboratory provided a summary data report containing sample results and associated QA/QC data.  The 

following samples are associated with CAS sample delivery group (SDG) K1112033: 
 

Sample ID Laboratory ID 
MW-2 K1112033-001 
MW-7 K1112033-002 

 
The following comments refer to CAS’s performance in meeting the quality control specifications described in 

the analytical methods.  Data were qualified based on the method criteria and guidance provided in the EPA 
documents USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review, 
January 2010.  Data qualifiers assigned to this sample set are included in Table 1.  Data qualifiers that may be 
assigned to data from these SDGs include: 
 

 U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 

 J - The analyte was positively identified; the associated numerical value is the approximate concentration 
of the analyte in the sample.  A ‘+’ or ‘-‘ qualifier may be added to this flag to indicate high or low bias, 
respectively. 

 
 UJ - The analyte was not detected above the reported sample quantitation limit.  However, the reported 

quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to 
accurately and precisely measure the analyte in the sample.   

 
 R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria.  The presence or absence of the analyte cannot be verified. 
 

 DNR - Do Not Report.  Multiple results reported from different analytical dates and/or dilutions.  Value 
from another analysis should be used. 

 



QA/QC Data Summary Review  
DPE Water Sampling (December 2011) 
Kinder Morgan – Laurel Station 
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Samples were shipped by overnight delivery to the laboratory.  Upon receipt by the laboratory, the container 

information was compared to the chain-of-custody (COC).  No discrepancies related to sample identification were 
noted by the laboratory.  The cooler was received below the EPA-recommended limits of 4°C±2°C at -0.7°C and the 
cooler temperature blank was received at 0°C.  Data were not qualified based on the low temperatures. 
 
Samples were analyzed for HPC and HDB by the methods described above. 
 
1. Holding Times – Acceptable 
 
2. Laboratory Duplicates – Acceptable except as noted below: 
 

General – A laboratory duplicate was performed on MW-2.  The relative percent difference (RPD) for HPC  
(64%) exceeded the control limit of 20%.  The result for HPC is qualified as estimated in sample MW-2 and 
flagged ‘J’ based on the elevated RPD. 

 
3. Reporting Limits – Acceptable 
 
4. Type of Review – Summary 
 
Overall Assessment of Data 
 

The data reported in this SDG, as qualified, are considered to be usable for meeting project objectives.  The 
completeness for SDG K1112033 is 100%. 

 
 

Table 1 - Summary of Qualified Data for Carbon Tubes 
 

Sample ID Lab ID Analyte Result Units Final Result 
MW-2 K1112033-001 Heterotrophic Plate Count 109 CFU/ml 109 J 

 

























 

Y:\Laurel Station\Enforcement Order Support\Data Gap Investigation\Lab Rpt and EDDs\DPE-BV Pilot Test\Laurel Station DPE Air DVR - December 2011.doc  
  URS 

Page 1 of 6 

 

          Memo 

       Century Square 
          1501 4th Avenue, Suite 1400 
          Seattle, Washington   98101 
          206.438.2700  Telephone 
          206.438.2699  Fax 
 

To: Karen Mixon, Project Manager Info: FINAL 

From: Christine T. Gebel, Chemist Date: January 24, 2012 

RE: 
QA/QC Data Summary Review  
DPE Air Sampling (December 2011) 
Kinder Morgan – Laurel Station 

   
The data quality review of 26 air samples (10 tedlar bags and 16 carbon tubes) and 1 trip blank collected 

between December 13, 2011 and December 14, 2011 has been completed.  The samples were analyzed for benzene, 
toluene, ethylbenzene, m,p-xylene, and o-xylene (BTEX), and/or total petroleum hydrocarbons (TPHs, gasoline-range 
and/or diesel-range) by EPA Method TO-15-modified (tedlar bags) and EPA Method TO-17-modified (carbon tubes) 
by Air Toxics, Ltd., located in Folsom, California.  Samples were analyzed for the chemical constituents as described 
in Dual Phase Extraction and Bioventing Pilot Test Work Plan, Laurel Station, 1009 East Smith Road, Bellingham, 
Washington, dated November 30, 2011. 

 
The analyses were performed in general accordance with the methods specified in EPA’s Compendium of 

Methods for the Determination of Toxic Organic Compounds in Ambient Air, Second Edition, January 1999.  The 
laboratory provided full data packages containing sample results and associated QA/QC data.  The following 
samples are associated with Air Toxics, Ltd. sample delivery groups (SDGs) 1112343A, 1112343B, 1112381A, and 
1112381B: 

 

Sample ID Laboratory ID 
DPEMW-10-STEP1-EXHAUST#1 1112343A-01A 
DPEMW-10-STEP1-EXHAUST#2 1112343A-02A 
DPEMW-10-STEP2-EXHAUST#1 1112343A-05A 
DPEMW-10-STEP2-EXHAUST#2 1112343A-06A 
DPEMW-10-STEP3A-EXHAUST#1 1112343A-08A 
DPEMW-10-STEP3A-EXHAUST#2 1112343A-09A 
DPEMW-10-STEP3B-EXHAUST#1 1112343A-11A 
DPEMW-10-STEP3B-EXHAUST#2 1112343A-12A 
DPEMW-9-STEP1-EXHAUST#1 1112343A-14A 
DPEMW-9-STEP1-EXHAUST#2 1112343A-15A 
Trip Blank 1112343A-18A 
DPEMW-10-STEP1-EXHAUST-BAG 1112343B-03A 
DPEMW-10-STEP1-FRONT 1112343B-04A 
DPEMW-10-STEP2-EXHAUST-BAG 1112343B-07A 
DPEMW-10-STEP3A-EXHAUST-BAG 1112343B-10A 
DPEMW-10-STEP3B-EXHAUST-BAG 1112343B-13A 
DPEMW-9-STEP1-FRONT 1112343B-16A 
DPEMW-9-STEP1-EXHAUST 1112343B-17A 
DPEMW-9-STEP2-EXHAUST#1 1112381A-01A 
DPEMW-9-STEP2-EXHAUST#2 1112381A-02A 
DPEMW-9-STEP3A-EXHAUST#1 1112381A-04A 
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Sample ID (continued) Laboratory ID 
DPEMW-9-STEP3A-EXHAUST#2 1112381A-05A 
DPEMW-9-STEP3B-EXHAUST#1 1112381A-07A 
DPEMW-9-STEP3B-EXHAUST#2 1112381A-08A 
DPEMW-9-STEP2-EXHAUST-BAG 1112381B-03A 
DPEMW-9-STEP3A-EXHAUST-BAG 1112381B-06A 
DPEMW-9-STEP3B-EXHAUST-BAG 1112381B-09A 

 
The following comments refer to Air Toxics, Ltd’s performance in meeting the quality control specifications 

described in the analytical methods.  Data were qualified based on the method criteria and guidance provided in the 
EPA documents USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, 
June 2008.  Data qualifiers assigned to this sample set are included in Table 1 and Table 2.  Data qualifiers that may 
be assigned to data from these SDGs include: 
 

 U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 

 J - The analyte was positively identified; the associated numerical value is the approximate concentration 
of the analyte in the sample.  A ‘+’ or ‘-‘ qualifier may be added to this flag to indicate high or low bias, 
respectively. 

 
 UJ - The analyte was not detected above the reported sample quantitation limit.  However, the reported 

quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to 
accurately and precisely measure the analyte in the sample.   

 
 R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria.  The presence or absence of the analyte cannot be verified. 
 

 DNR - Do Not Report.  Multiple results reported from different analytical dates and/or dilutions.  Value 
from another analysis should be used. 

 
Sample Receipt 
 
Samples were shipped by overnight delivery to the laboratory.  Upon receipt by the laboratory, the container 
information was compared to the associated chain-of-custody (COC).  No discrepancies related to sample identification 
were noted by the laboratory. 
 
Organic Analyses 
 
Samples were analyzed for BTEX, gasoline-range TPHs, and diesel-range TPHs by the methods identified in the 
introduction to this report. 
 
1. Holding Times – Acceptable 
 
2. Blanks – Acceptable except as noted below: 
 

Benzene (3.6 ng, 60 ug/m3) was detected in the method blank associated with SDGs 1112343A and 
1112381A.  Benzene was detected in DPEMW-10-STEP1-EXHAUST#2 at a concentration less than the 
method blank concentration; therefore the result for benzene in this sample was flagged ‘U’ at the result.   
 
Benzene (3.9 ng, 65 ug/m3) was detected in the trip blank associated with SDG 1112343A.  Benzene was 
detected in sample DPEMW-10-STEP1-EXHAUST#2 at a concentration less than the associated trip blank 
concentration but this result was previously qualified based on the method blank result and no further 
qualification is required. 
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3. Surrogates – Acceptable except as noted below: 
 

The percent recoveries for d4-1,2-dichloroethane (d4-1,2-DCA), d8-toluene, 4-bromofluorobenzene (4-
BFB), and/or d8-naphthalene were outside the control limits of 70-130% in the following samples as noted 
below: 
 

Sample ID d4-1,2-DCA d8-Toluene 4-BFB d8-Naphthalene 
DPEMW-10-STEP1-EXHAUST-BAG 312% 150% ok --- 
DPEMW-10-STEP1-FRONT 707% 241% ok --- 
DPEMW-10-STEP2-EXHAUST-BAG 145% ok ok --- 
DPEMW-10-STEP3A-EXHAUST-BAG 142% ok ok --- 
DPEMW-10-STEP3B-EXHAUST-BAG 141% ok ok --- 
DPEMW-9-STEP1-FRONT 142% ok ok --- 
DPEMW-9-STEP1-EXHAUST 138% ok ok --- 
DPEMW-9-STEP2-EXHAUST-BAG 134% ok ok --- 
DPEMW-9-STEP3A-EXHAUST-BAG 149% ok ok --- 
DPEMW-9-STEP3B-EXHAUST-BAG 151% ok ok --- 
DPEMW-10-STEP3A-EXHAUST#1 227% 401% --- ok 
DPEMW-10-STEP3B-EXHAUST#1 247% 367% --- ok 
DPEMW-9-STEP3A-EXHAUST#1 216% 245% --- ok 
DPEMW-9-STEP3B-EXHAUST#1 276% 235% --- ok 

 
The results for BTEX, gasoline-range TPH, and diesel-range TPH in the samples listed in the table above 
are qualified as estimated and flagged ‘J’ if reported as detected based on the surrogate recoveries.  Results 
reported as not detected were not qualified. 
 

4. Internal Standards – Acceptable except as noted below: 
 

The internal standard area counts for 1,4-dichlorobenzene and d5-dichlorobenzene exceeded the control 
limits of 60% to 140% in the following samples as noted in the table below.  1,4-Dichlorobenzene is 
associated with benzene and d5-dichlorobenzene is associated with toluene, ethylbenzene, m,p-xylene, and 
o-xylene.  Compounds with failing internal standard recoveries and reported as detected are qualified as 
estimated and flagged ‘J’ and those reported as not detected are not qualified. 
 

Sample ID 1,4-Dichlorobenzene d5-Chlorobenzene Action 
DPEMW-10-STEP2-EXHAUST#1 high high J (benzene, toluene) 
DPEMW-10-STEP2-EXHAUST#2 high high J (benzene) 

DPEMW-10-STEP3B-EXHAUST#2 high high 
J (benzene, toluene, 
m,p-xylene) 

DPEMW-9-STEP1-EXHAUST#2 high high none required 
DPEMW-9-STEP2-EXHAUST#2 high high J (toluene) 
DPEMW-9-STEP3A-EXHAUST#2 high ok none required 
DPEMW-9-STEP3B-EXHAUST#2 high high none required 

 
The results for compounds with failing internal standards reported as not detected were flagged ‘J’ by the 
laboratory.  The assigned lab qualifiers were removed based on professional judgement. 
 

5. Laboratory Control /Laboratory Control Sample Duplicate (LCS/LCSD) – Acceptable 
 
6. Matrix Spike/Matrix Spike Duplicate (MS/MSD)  
 

MS/MSDs were not performed in association with these analyses.  Accuracy was assessed using the 
LCS/LCSD results. 



QA/QC Data Summary Review  
DPE Air Sampling (December 2011) 
Kinder Morgan – Laurel Station 
 

Y:\Laurel Station\Enforcement Order Support\Data Gap Investigation\Lab Rpt and EDDs\DPE-BV Pilot Test\Laurel Station DPE Air DVR - December 2011.doc  
  URS 

Page 4 of 6 

 
7. Laboratory Duplicate 
 

A laboratory duplicate was not performed in association with this analysis.  Precision was assessed using the 
LCS/LCSD results. 

 
8. Reporting Limits – Acceptable 
 
9. Type of Review – Summary 
 
Overall Assessment of Data 
 

The data reported in these SDGs, as qualified, are considered to be usable for meeting project objectives.  
The completeness for SDGs 1112343A, 1112343B, 1112381A, and 1112381B is 100%. 
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Table 1 - Summary of Qualified Data for Carbon Tubes 
 

Sample ID Lab ID Analyte 
Result 

(ng) 
Result 
(ug/m3) 

Final 
Result (ng) 

Final Result 
(ug/m3) 

DPEMW-10-STEP1-
EXHAUST#2 

1112343A-02A Benzene 3.2 53 3.2 U 53 U 

DPEMW-10-STEP2-
EXHAUST#1 

1112343A-05A 
Benzene 
Toluene 

4.2 
26 

70 
440 

4.2 J 
26 J 

70 J 
440 J 

DPEMW-10-STEP2-
EXHAUST#2 

1112343A-06A Benzene 5.5 92 5.5 J 92 J 

DPEMW-10-STEP3A-
EXHAUST#1 

1112343A-08A Benzene 
Toluene 
Ethylbenzene 
m,p-Xylene 
o-Xylene 
Gasoline-range Organics 
Diesel-range Organics 

14 
120 
38 
98 
32 

370,000 
2,700 

230 
2,000 
640 

1,600 
520 

6,100,000 
45,000 

14 J 
120 J 
38 J 
98 J 
32 J 

370,000 J 
2,700 J 

230 J 
2,000 J 
640 J 

1,600 J 
520 J 

6,100,000 J 
45,000 J 

DPEMW-10-STEP3B-
EXHAUST#1 

1112343A-11A Benzene 
Toluene 
Ethylbenzene 
m,p-Xylene 
o-Xylene 
Gasoline-range Organics 
Diesel-range Organics  

18 
82 
37 
59 
18 

380,000 
3,700 

300 
1,400 
610 
990 
300 

6,300,000 
62,000 

18 J 
82 J 
37 J 
59 J 
18 J 

380,000 J 
3,700 J 

300 J 
1,400 J 
610 J 
990 J 
300 J 

6,300,000 J 
62,000 J 

DPEMW-10-STEP3B-
EXHAUST#2 

1112343A-12A Benzene 
Toluene 
m,p-Xylene 

4.7 
6.4 
8.5 

78 
110 
140 

4.7 J 
6.4 J 
8.5 J 

78 J 
110 J 
140 J 

DPEMW-9-STEP2-
EXHAUST#2 

1112381A-02A Toluene 4.3 72 4.3 J 72 J 

DPEMW-9-STEP3A-
EXHAUST#1 

1112381A-04A Benzene 
Toluene 
Ethylbenzene 
m,p-Xylene 
o-Xylene 
Gasoline-range Organics 

5.9 
46 
30 
58 
21 

350,000 

98 
770 
500 
980 
350 

5,800,000 

5.9 J 
46 J 
30 J 
58 J 
21 J 

350,000 J 

98 J 
770 J 
500 J 
980 J 
350 J 

5,800,000 J 
DPEMW-9-STEP3B-
EXHAUST#1 

1112381A-07A Benzene 
Toluene 
Ethylbenzene 
m,p-Xylene 
o-Xylene 
Gasoline-range Organics 
Diesel-range Organics  

5.4 
46 
36 
81 
27 

380,000 
1,600 

90 
780 
600 

1,300 
450 

6,300,000 
27,000 

5.4 J 
46 J 
36 J 
81 J 
27 J 

380,000 J 
1,600 J 

90 J 
780 J 
600 J 

1,300 J 
450 J 

6,300,000 J 
27,000 J 

 
Table 2 - Summary of Qualified Data for Tedlar Bags 

 

Sample ID Lab ID Analyte 
Result 
(ppbv) 

Result 
(ug/m3) 

Final 
Result 
(ppbv) 

Final Result 
(ug/m3) 

DPEMW-10-STEP1-
EXHAUST-BAG 

1112343B-03A Gasoline-range Organics 650,000 2,600,000 650,000 J 2,600,000 J 

DPEMW-10-STEP1-
FRONT 

1112343B-04A Gasoline-range Organics 4,300,000 18,000,000 4,300,000 J 18,000,000 J 

DPEMW-10-STEP2-
EXHAUST-BAG 

1112343B-07A Gasoline-range Organics 1,000,000 4,100,000 1,000,000 J 4,100,000 J 

DPEMW-10-STEP3A-
EXHAUST-BAG 

1112343B-10A Gasoline-range Organics 2,400,000 9,800,000 2,400,000 J 9,800,000 J 

DPEMW-10-STEP3B-
EXHAUST-BAG 

1112343B-13A Gasoline-range Organics 1,900,000 7,800,000 1,900,000 J 7,800,000 J 

Table 2 - Summary of Qualified Data for Tedlar Bags (continued) 
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Sample ID Lab ID Analyte 
Result 
(ppbv) 

Result 
(ug/m3) 

Final 
Result 
(ppbv) 

Final Result 
(ug/m3) 

DPEMW-9-STEP1-
FRONT 

1112343B-16A 
Gasoline-range Organics

2,700,000 11,000,000 2,700,000 J 11,000,000 J 

DPEMW-9-STEP1-
EXHAUST-BAG 

1112343B-17A 
Gasoline-range Organics

470,000 1,900,000 470,000 J 1,900,000 J 

DPEMW-9-STEP2-
EXHAUST-BAG 

1112381B-03A 
Toluene 
Gasoline-range Organics

180 
440,000 

680 
1,800,000 

180 J 
440,000 J 

680 J 
1,800,000 J 

DPEMW-9-STEP3A-
EXHAUST-BAG 

1112381B-06A 
Toluene 
Gasoline-range Organics

270 
2,100,000 

1,000 
8,600,000 

270 J 
2,100,000 J 

1,000 J 
8,600,000 J 

DPEMW-9-STEP3B-
EXHAUST-BAG 1112381B-09A 

Benzene 
Toluene 
Gasoline-range Organics

220 
300 

1,800,000 

720 
1,100 

7,400,000 

220 J 
300 J 

1,800,000 J 

720 J 
1,100 J 

7,400,000 J 

 



1/12/2012
Ms. Karen Mixon
URS Corporation
1501 4th Avenue
Suite 1400
Seattle WA 98101-1616

Project Name: Laurel Station
Project #: 33762778

Dear Ms. Karen Mixon

The following report includes the data for the above referenced project for sample(s) 
received on 12/15/2011 at Air Toxics Ltd.

The data and associated QC analyzed by Modified TO-17 are compliant with the 
project requirements or laboratory criteria with the exception of the deviations noted in 
the attached case narrative.

Thank you for choosing Air Toxics Ltd. for your air analysis needs.  Air Toxics Ltd. is 
committed to providing accurate data of the highest quality.  Please feel free to contact
the Project Manager: Kelly Buettner at 916-985-1000 if you have any questions 
regarding the data in this report.

Regards,

Kelly Buettner

Project Manager

Workorder #: 1112343AR1

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 .FAX (916) 985-1020

Hours 6:30 A.M to 5:30 PST
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Ms. Karen Mixon
URS Corporation
1501 4th Avenue
Suite 1400
Seattle, WA  98101-1616

WORK ORDER #: 1112343AR1

CLIENT: BILL TO: 

PHONE:

 Accounts Payable Austin
URS Corporation
P.O. BOX 203970
Austin, TX  78720-1088

206-438-2700

206-438-2699
12/15/2011

DATE COMPLETED: 12/30/2011

P.O. # 262485-US

PROJECT # 33762778 Laurel Station

Work Order Summary

FAX:

DATE RECEIVED:

DATE REISSUED: 01/05/2012

CONTACT: Kelly Buettner

NAMEFRACTION # TEST
01A DPEMW-10-STEP1-EXHAUST#1 Modified TO-17
02A DPEMW-10-STEP1-EXHAUST#2 Modified TO-17
05A DPEMW-10-STEP2-EXHAUST#1 Modified TO-17
06A DPEMW-10-STEP2-EXHAUST#2 Modified TO-17
08A DPEMW-10-STEP3A-EXHAUST#1 Modified TO-17
09A DPEMW-10-STEP3A-EXHAUST#2 Modified TO-17
11A DPEMW-10-STEP3B-EXHAUST#1 Modified TO-17
12A DPEMW-10-STEP3B-EXHAUST#2 Modified TO-17
14A DPEMW-9-STEP1-EXHAUST#1 Modified TO-17
15A DPEMW-9-STEP1-EXHAUST#2 Modified TO-17
18A TRIP BLANK Modified TO-17
19A Lab Blank Modified TO-17
20A CCV Modified TO-17
21A LCS Modified TO-17
21AA LCSD Modified TO-17

CERTIFIED BY:

Laboratory Director

DATE:

Name of Accrediting Agency: NELAP/Florida Department of Health, Scope of Application: Clean Air Act, 
Accreditation number: E87680, Effective date: 07/01/11 , Expiration date: 06/30/12.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                         01/12/12
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This report shall not be reproduced, except in full, without the written approval of Air Toxics Ltd.

Air Toxics Ltd. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certfication numbers:  AZ Licensure AZ0719, CA NELAP - 02110CA, LA NELAP - 02089,
NY NELAP - 11291, TX NELAP - T104704434-11-3, UT NELAP -CA009332011-1, WA NELAP - C935



LABORATORY NARRATIVE
EPA Method TO-17

URS Corporation
Workorder# 1112343AR1

Ten  TO-17  VI  Tube  samples  plus  one  Trip  Blank  were  received  on  December  15,  2011.  The  laboratory
performed  the  analysis  via  EPA  Method  TO-17  using  GC/MS  in  the  full  scan  mode.  TO-17  sorbent  tubes 
are  thermally  desorbed  onto  a  secondary  trap.  The  trap  is  thermally  desorbed  to  elute  the  components  into 
the  GC/MS  system  for  further  separation.   

There were no receiving discrepancies.

Receiving Notes

 A sampling volume of 0.06 L was used to convert ng to ug/m3 for the associated Lab Blank and sample 
TRIP BLANK.

The reported CCV and LCS for each daily batch may be derived from more than one analytical file.

Benzene was detected in the laboratory blank at less than 5X the reporting limit.  Associated sample 
results are reported as qualified.

The Trip Blank sample has reportable levels of Benzene present.

A single point calibration for TPH ref. to Gasoline was performed.  Per client request, the carbon range 
used to calculate TPH ref. to Gasoline in the calibration and samples was from Toluene to Naphthalene.  
Recovery is reported as 100% in the associated sample results for the CCV.

THE WORKORDER WAS REISSUED ON JANUARY 9, 2012 FOR THE FOLLOWING REASONS:

1. TO APPLY THE APPROPRIATE FLAGS TO THE SAMPLES WITH OUT OF COMPLIANCE 
INTERNAL STANDARDS CRITERIA. 

2. TO REPORT TPH REF. TO DIESEL IN ALL THE SAMPLES PER CLIENT'S REQUEST.   THE 
HYDROCARBON PROFILE PRESENT IN THE SAMPLES WAS LIGHTER THAN THAT OF THE 
COMMERCIAL DIESEL FUEL AND DID NOT EXHIBIT DIESEL PATTERN.    A SINGLE POINT 
CALIBRATION FOR TPH REF. TO DIESEL WAS PERFORMED.  PER CLIENT REQUEST, THE 
CARBON RANGE USED TO CALCULATE TPH REF. TO DIESEL IN THE CALIBRATION AND 
SAMPLES WAS FROM C12 TO C24.  RECOVERY IS REPORTED AS 100% IN THE ASSOCIATED 
SAMPLE RESULTS FOR THE CONTINUING CALIBARTION VERIFICATION (CCV).

3. TO REPORT AND QUALIFY SURROGATES 1,2-DICHLOROETHANE-D4 AND TOLUENE-D8 
IN SAMPLES DPEMW-10-STEP3A-EXHAUST#1 AND DPEMW-10-STEP3B-EXHAUST#1. 
SURROGATE RECOVERIES WERE ABOVE THE LABORATORY LIMITS OF 50%-150% DUE TO 
SEVERE HYDROCARBON MATRIX INTERFERENCES. 

Analytical Notes
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4.   TO AMEND THE PREVIOUSLY STATED NARRATIVES REGARDING INTERNAL 
STANDARD RECOVERIES AS FOLLOW:

 THE RECOVERY OF INTERNAL STANDARD 1,4-DIFLUOROBENZENE IN SAMPLES 
DPEMW-10-STEP2-EXHAUST#1, DPEMW-10-STEP2-EXHAUST#2, 
DPEMW-10-STEP3B-EXHAUST#2, AND DPEMW-9-STEP1-EXHAUST#2 WAS ABOVE THE 
LABORATORY CONTROL LIMITS OF 60%-140%  DUE TO HIGH LEVEL HYDROCARBON 
MATRIX INTERFERENCE.   BENZENE RESULTS ARE REPORTED AS QUALIFIED IN THE 
ASSOCIATED SAMPLES.

THE RECOVERY OF INTERNAL STANDARD CHLOROBENZENE-D5 IN SAMPLES 
DPEMW-10-STEP2-EXHAUST#1, DPEMW-10-STEP2-EXHAUST#2, 
DPEMW-10-STEP3B-EXHAUST#2, AND DPEMW-9-STEP1-EXHAUST#2 WAS ABOVE THE 
LABORATORY CONTROL LIMITS OF 60%-140% DUE TO HIGH LEVEL HYDROCARBON 
MATRIX INTERFERENCE.  TOLUENE, ETHYLBENZENE, M,P-XYLENE, AND 0-XYLENE 
RESULTS ARE REPORTED AS QUALIFIED IN THE ASSOCIATED SAMPLES.
 

 

Eight qualifiers may have been used on the data analysis sheets and indicates as follows: 
      B - Compound present in laboratory blank greater than reporting limit (background subtraction not 
performed).
       J -  Estimated value.
       E - Exceeds instrument calibration range.
       S - Saturated peak.
       Q - Exceeds quality control limits.
       U - Compound analyzed for but not detected above the reporting limit.
       UJ- Non-detected compound associated with low bias in the CCV and/or LCS.
       N - The identification is based on presumptive evidence.

File extensions may have been used on the data analysis sheets and indicates 
as follows: 
 a-File was requantified
 b-File was quantified by a second column and detector
 r1-File was requantified for the purpose of reissue

Definition of Data Qualifying Flags
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MODIFIED METHOD TO-17
Summary of Detected Compounds

Client Sample ID: DPEMW-10-STEP1-EXHAUST#1

Lab ID#: 1112343AR1-01A

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 4.5 B 75 BBenzene

3.8 63 12 200Toluene

1000 17000 63000 1000000TPH ref. to Gasoline (MW=100)

1000 17000 1500 25000TPH ref. to Diesel

Client Sample ID: DPEMW-10-STEP1-EXHAUST#2

Lab ID#: 1112343AR1-02A

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 3.2 B 53 BBenzene

1000 17000 1100 18000TPH ref. to Diesel

Client Sample ID: DPEMW-10-STEP2-EXHAUST#1

Lab ID#: 1112343AR1-05A

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 4.2 JB 70 JBBenzene

3.8 63 26 J 440 JToluene

1000 17000 120000 2000000TPH ref. to Gasoline (MW=100)

1000 17000 1200 20000TPH ref. to Diesel

Client Sample ID: DPEMW-10-STEP2-EXHAUST#2

Lab ID#: 1112343AR1-06A

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 5.5 JB 92 JBBenzene

1000 17000 1900 32000TPH ref. to Diesel

Client Sample ID: DPEMW-10-STEP3A-EXHAUST#1

Lab ID#: 1112343AR1-08A
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MODIFIED METHOD TO-17
Summary of Detected Compounds

Client Sample ID: DPEMW-10-STEP3A-EXHAUST#1

Lab ID#: 1112343AR1-08A

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 14 B 230 BBenzene

3.8 63 120 2000Toluene

4.3 72 38 640Ethyl Benzene

4.3 72 98 1600m,p-Xylene

4.3 72 32 520o-Xylene

1000 17000 370000 6100000TPH ref. to Gasoline (MW=100)

1000 17000 2700 45000TPH ref. to Diesel

Client Sample ID: DPEMW-10-STEP3A-EXHAUST#2

Lab ID#: 1112343AR1-09A

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 4.0 B 67 BBenzene

4.3 72 5.6 93m,p-Xylene

1000 17000 2200 37000TPH ref. to Diesel

Client Sample ID: DPEMW-10-STEP3B-EXHAUST#1

Lab ID#: 1112343AR1-11A

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 18 B 300 BBenzene

3.8 63 82 1400Toluene

4.3 72 37 610Ethyl Benzene

4.3 72 59 990m,p-Xylene

4.3 72 18 300o-Xylene

1000 17000 380000 6300000TPH ref. to Gasoline (MW=100)

1000 17000 3700 62000TPH ref. to Diesel

Client Sample ID: DPEMW-10-STEP3B-EXHAUST#2

Lab ID#: 1112343AR1-12A
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MODIFIED METHOD TO-17
Summary of Detected Compounds

Client Sample ID: DPEMW-10-STEP3B-EXHAUST#2

Lab ID#: 1112343AR1-12A

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 4.7 JB 78 JBBenzene

3.8 63 6.4 J 110 JToluene

4.3 72 8.5 J 140 Jm,p-Xylene

1000 17000 1400 23000TPH ref. to Gasoline (MW=100)

1000 17000 3100 52000TPH ref. to Diesel

Client Sample ID: DPEMW-9-STEP1-EXHAUST#1

Lab ID#: 1112343AR1-14A

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 5.9 B 98 BBenzene

3.8 63 5.0 83Toluene

4.3 72 7.5 120m,p-Xylene

1000 17000 48000 800000TPH ref. to Gasoline (MW=100)

1000 17000 1200 20000TPH ref. to Diesel

Client Sample ID: DPEMW-9-STEP1-EXHAUST#2

Lab ID#: 1112343AR1-15A

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

1000 17000 1100 18000TPH ref. to Diesel

Client Sample ID: TRIP BLANK

Lab ID#: 1112343AR1-18A

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 3.9 B 65 BBenzene
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Client Sample ID: DPEMW-10-STEP1-EXHAUST#1
Lab ID#: 1112343AR1-01A

MODIFIED METHOD TO-17

f122117File Name:
Dil. Factor: 1.00

Date of Collection:  12/13/11 10:50:00 A
Date of Analysis:  12/21/11 06:39 PM

Date of Extraction:  NA

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 4.5 B 75 BBenzene
3.8 63 12 200Toluene
4.3 72 Not Detected Not DetectedEthyl Benzene
4.3 72 Not Detected Not Detectedm,p-Xylene
4.3 72 Not Detected Not Detectedo-Xylene

1000 17000 63000 1000000TPH ref. to Gasoline (MW=100)
1000 17000 1500 25000TPH ref. to Diesel

Air Sample Volume(L): 0.0600
B = Compound present in laboratory blank greater than reporting limit, background subtraction not performed.
Container Type: TO-17 VI Tube

Limits%RecoverySurrogates
Method

89 50-150Toluene-d8
98 50-150Naphthalene-d8
144 50-1501,2-Dichloroethane-d4
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Client Sample ID: DPEMW-10-STEP1-EXHAUST#2
Lab ID#: 1112343AR1-02A

MODIFIED METHOD TO-17

f122118File Name:
Dil. Factor: 1.00

Date of Collection:  12/13/11 10:50:00 A
Date of Analysis:  12/21/11 07:18 PM

Date of Extraction:  NA

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 3.2 B 53 BBenzene
3.8 63 Not Detected Not DetectedToluene
4.3 72 Not Detected Not DetectedEthyl Benzene
4.3 72 Not Detected Not Detectedm,p-Xylene
4.3 72 Not Detected Not Detectedo-Xylene

1000 17000 Not Detected Not DetectedTPH ref. to Gasoline (MW=100)
1000 17000 1100 18000TPH ref. to Diesel

Air Sample Volume(L): 0.0600
B = Compound present in laboratory blank greater than reporting limit, background subtraction not performed.
Container Type: TO-17 VI Tube

Limits%RecoverySurrogates
Method

82 50-150Toluene-d8
93 50-150Naphthalene-d8
82 50-1501,2-Dichloroethane-d4
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Client Sample ID: DPEMW-10-STEP2-EXHAUST#1
Lab ID#: 1112343AR1-05A

MODIFIED METHOD TO-17

f122135File Name:
Dil. Factor: 1.00

Date of Collection:  12/13/11 12:50:00 P
Date of Analysis:  12/22/11 07:32 AM

Date of Extraction:  NA

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 4.2 JB 70 JBBenzene
3.8 63 26 J 440 JToluene
4.3 72 Not Detected J Not Detected JEthyl Benzene
4.3 72 Not Detected J Not Detected Jm,p-Xylene
4.3 72 Not Detected J Not Detected Jo-Xylene

1000 17000 120000 2000000TPH ref. to Gasoline (MW=100)
1000 17000 1200 20000TPH ref. to Diesel

Air Sample Volume(L): 0.0600
B = Compound present in laboratory blank greater than reporting limit, background subtraction not performed.
Container Type: TO-17 VI Tube

Limits%RecoverySurrogates
Method

68 50-150Toluene-d8
69 50-150Naphthalene-d8
130 50-1501,2-Dichloroethane-d4
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Client Sample ID: DPEMW-10-STEP2-EXHAUST#2
Lab ID#: 1112343AR1-06A

MODIFIED METHOD TO-17

f122120File Name:
Dil. Factor: 1.00

Date of Collection:  12/13/11 12:50:00 P
Date of Analysis:  12/21/11 08:35 PM

Date of Extraction:  NA

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 5.5 JB 92 JBBenzene
3.8 63 Not Detected J Not Detected JToluene
4.3 72 Not Detected J Not Detected JEthyl Benzene
4.3 72 Not Detected J Not Detected Jm,p-Xylene
4.3 72 Not Detected J Not Detected Jo-Xylene

1000 17000 Not Detected Not DetectedTPH ref. to Gasoline (MW=100)
1000 17000 1900 32000TPH ref. to Diesel

Air Sample Volume(L): 0.0600
B = Compound present in laboratory blank greater than reporting limit, background subtraction not performed.
Container Type: TO-17 VI Tube

Limits%RecoverySurrogates
Method

68 50-150Toluene-d8
75 50-150Naphthalene-d8
66 50-1501,2-Dichloroethane-d4
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Client Sample ID: DPEMW-10-STEP3A-EXHAUST#1
Lab ID#: 1112343AR1-08A

MODIFIED METHOD TO-17

f122121File Name:
Dil. Factor: 1.00

Date of Collection:  12/13/11 2:30:00 PM
Date of Analysis:  12/21/11 09:14 PM

Date of Extraction:  NA

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 14 B 230 BBenzene
3.8 63 120 2000Toluene
4.3 72 38 640Ethyl Benzene
4.3 72 98 1600m,p-Xylene
4.3 72 32 520o-Xylene

1000 17000 370000 6100000TPH ref. to Gasoline (MW=100)
1000 17000 2700 45000TPH ref. to Diesel

Air Sample Volume(L): 0.0600
B = Compound present in laboratory blank greater than reporting limit, background subtraction not performed.
Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
Container Type: TO-17 VI Tube

Limits%RecoverySurrogates
Method

401 Q 50-150Toluene-d8
89 50-150Naphthalene-d8

227 Q 50-1501,2-Dichloroethane-d4
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Client Sample ID: DPEMW-10-STEP3A-EXHAUST#2
Lab ID#: 1112343AR1-09A

MODIFIED METHOD TO-17

f122122File Name:
Dil. Factor: 1.00

Date of Collection:  12/13/11 2:30:00 PM
Date of Analysis:  12/21/11 09:53 PM

Date of Extraction:  NA

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 4.0 B 67 BBenzene
3.8 63 Not Detected Not DetectedToluene
4.3 72 Not Detected Not DetectedEthyl Benzene
4.3 72 5.6 93m,p-Xylene
4.3 72 Not Detected Not Detectedo-Xylene

1000 17000 Not Detected Not DetectedTPH ref. to Gasoline (MW=100)
1000 17000 2200 37000TPH ref. to Diesel

Air Sample Volume(L): 0.0600
B = Compound present in laboratory blank greater than reporting limit, background subtraction not performed.
Container Type: TO-17 VI Tube

Limits%RecoverySurrogates
Method

86 50-150Toluene-d8
92 50-150Naphthalene-d8
78 50-1501,2-Dichloroethane-d4
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Client Sample ID: DPEMW-10-STEP3B-EXHAUST#1
Lab ID#: 1112343AR1-11A

MODIFIED METHOD TO-17

f122123File Name:
Dil. Factor: 1.00

Date of Collection:  12/13/11 4:30:00 PM
Date of Analysis:  12/21/11 10:33 PM

Date of Extraction:  NA

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 18 B 300 BBenzene
3.8 63 82 1400Toluene
4.3 72 37 610Ethyl Benzene
4.3 72 59 990m,p-Xylene
4.3 72 18 300o-Xylene

1000 17000 380000 6300000TPH ref. to Gasoline (MW=100)
1000 17000 3700 62000TPH ref. to Diesel

Air Sample Volume(L): 0.0600
B = Compound present in laboratory blank greater than reporting limit, background subtraction not performed.
Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
Container Type: TO-17 VI Tube

Limits%RecoverySurrogates
Method

367 Q 50-150Toluene-d8
114 50-150Naphthalene-d8

247 Q 50-1501,2-Dichloroethane-d4
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Client Sample ID: DPEMW-10-STEP3B-EXHAUST#2
Lab ID#: 1112343AR1-12A

MODIFIED METHOD TO-17

f122124File Name:
Dil. Factor: 1.00

Date of Collection:  12/13/11 4:30:00 PM
Date of Analysis:  12/21/11 11:12 PM

Date of Extraction:  NA

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 4.7 JB 78 JBBenzene
3.8 63 6.4 J 110 JToluene
4.3 72 Not Detected J Not Detected JEthyl Benzene
4.3 72 8.5 J 140 Jm,p-Xylene
4.3 72 Not Detected J Not Detected Jo-Xylene

1000 17000 1400 23000TPH ref. to Gasoline (MW=100)
1000 17000 3100 52000TPH ref. to Diesel

Air Sample Volume(L): 0.0600
B = Compound present in laboratory blank greater than reporting limit, background subtraction not performed.
Container Type: TO-17 VI Tube

Limits%RecoverySurrogates
Method

83 50-150Toluene-d8
89 50-150Naphthalene-d8
73 50-1501,2-Dichloroethane-d4
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Client Sample ID: DPEMW-9-STEP1-EXHAUST#1
Lab ID#: 1112343AR1-14A

MODIFIED METHOD TO-17

f122136File Name:
Dil. Factor: 1.00

Date of Collection:  12/14/11 10:50:00 A
Date of Analysis:  12/22/11 08:11 AM

Date of Extraction:  NA

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 5.9 B 98 BBenzene
3.8 63 5.0 83Toluene
4.3 72 Not Detected Not DetectedEthyl Benzene
4.3 72 7.5 120m,p-Xylene
4.3 72 Not Detected Not Detectedo-Xylene

1000 17000 48000 800000TPH ref. to Gasoline (MW=100)
1000 17000 1200 20000TPH ref. to Diesel

Air Sample Volume(L): 0.0600
B = Compound present in laboratory blank greater than reporting limit, background subtraction not performed.
Container Type: TO-17 VI Tube

Limits%RecoverySurrogates
Method

88 50-150Toluene-d8
96 50-150Naphthalene-d8
98 50-1501,2-Dichloroethane-d4
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Client Sample ID: DPEMW-9-STEP1-EXHAUST#2
Lab ID#: 1112343AR1-15A

MODIFIED METHOD TO-17

f122126File Name:
Dil. Factor: 1.00

Date of Collection:  12/14/11 10:50:00 A
Date of Analysis:  12/22/11 12:29 AM

Date of Extraction:  NA

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 Not Detected J Not Detected JBenzene
3.8 63 Not Detected J Not Detected JToluene
4.3 72 Not Detected J Not Detected JEthyl Benzene
4.3 72 Not Detected J Not Detected Jm,p-Xylene
4.3 72 Not Detected J Not Detected Jo-Xylene

1000 17000 Not Detected Not DetectedTPH ref. to Gasoline (MW=100)
1000 17000 1100 18000TPH ref. to Diesel

Air Sample Volume(L): 0.0600
Container Type: TO-17 VI Tube

Limits%RecoverySurrogates
Method

70 50-150Toluene-d8
74 50-150Naphthalene-d8
59 50-1501,2-Dichloroethane-d4
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Client Sample ID: TRIP BLANK
Lab ID#: 1112343AR1-18A

MODIFIED METHOD TO-17

f122116File Name:
Dil. Factor: 1.00

Date of Collection:  12/14/11 
Date of Analysis:  12/21/11 06:00 PM

Date of Extraction:  NA

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 3.9 B 65 BBenzene
3.8 63 Not Detected Not DetectedToluene
4.3 72 Not Detected Not DetectedEthyl Benzene
4.3 72 Not Detected Not Detectedm,p-Xylene
4.3 72 Not Detected Not Detectedo-Xylene

1000 17000 Not Detected Not DetectedTPH ref. to Gasoline (MW=100)
1000 17000 Not Detected Not DetectedTPH ref. to Diesel

Air Sample Volume(L): 0.0600
B = Compound present in laboratory blank greater than reporting limit, background subtraction not performed.
Container Type: TO-17 VI Tube

Limits%RecoverySurrogates
Method

94 50-150Toluene-d8
98 50-150Naphthalene-d8
98 50-1501,2-Dichloroethane-d4
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Client Sample ID: Lab Blank
Lab ID#: 1112343AR1-19A

MODIFIED METHOD TO-17

f122115File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/21/11 05:21 PM

Date of Extraction:  NA

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 3.6 60Benzene
3.8 63 Not Detected Not DetectedToluene
4.3 72 Not Detected Not DetectedEthyl Benzene
4.3 72 Not Detected Not Detectedm,p-Xylene
4.3 72 Not Detected Not Detectedo-Xylene

1000 17000 Not Detected Not DetectedTPH ref. to Gasoline (MW=100)
1000 17000 Not Detected Not DetectedTPH ref. to Diesel

Air Sample Volume(L): 0.0600
Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

106 50-150Toluene-d8
107 50-150Naphthalene-d8
108 50-1501,2-Dichloroethane-d4
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Client Sample ID: CCV
Lab ID#: 1112343AR1-20A

MODIFIED METHOD TO-17

f122105aFile Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/21/11 10:57 AM

Date of Extraction:  NA

%RecoveryCompound

79Benzene
78Toluene
88Ethyl Benzene
90m,p-Xylene
80o-Xylene
100TPH ref. to Gasoline (MW=100)
100TPH ref. to Diesel

Air Sample Volume(L): 1.00
Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

89 50-150Toluene-d8
106 50-150Naphthalene-d8
87 50-1501,2-Dichloroethane-d4
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Client Sample ID: LCS
Lab ID#: 1112343AR1-21A

MODIFIED METHOD TO-17

f122106File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/21/11 11:36 AM

Date of Extraction:  NA

%RecoveryCompound

98Benzene
98Toluene
112Ethyl Benzene
114m,p-Xylene
105o-Xylene

Not SpikedTPH ref. to Gasoline (MW=100)
Not SpikedTPH ref. to Diesel

Air Sample Volume(L): 1.00
Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

107 50-150Toluene-d8
119 50-150Naphthalene-d8
113 50-1501,2-Dichloroethane-d4
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Client Sample ID: LCSD
Lab ID#: 1112343AR1-21AA

MODIFIED METHOD TO-17

f122107File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/21/11 12:05 PM

Date of Extraction:  NA

%RecoveryCompound

109Benzene
96Toluene
110Ethyl Benzene
113m,p-Xylene
102o-Xylene

Not SpikedTPH ref. to Gasoline (MW=100)
Not SpikedTPH ref. to Diesel

Air Sample Volume(L): 1.00
Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

105 50-150Toluene-d8
113 50-150Naphthalene-d8
110 50-1501,2-Dichloroethane-d4
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12/22/2011
Ms. Karen Mixon
URS Corporation
1501 4th Avenue
Suite 1400
Seattle WA 98101-1616

Project Name: Laurel Station
Project #: 33762778

Dear Ms. Karen Mixon

The following report includes the data for the above referenced project for sample(s) 
received on 12/15/2011 at Air Toxics Ltd.

The data and associated QC analyzed by Modified TO-15 are compliant with the 
project requirements or laboratory criteria with the exception of the deviations noted in 
the attached case narrative.

Thank you for choosing Air Toxics Ltd. for your air analysis needs.  Air Toxics Ltd. is 
committed to providing accurate data of the highest quality.  Please feel free to contact
the Project Manager: Kelly Buettner at 916-985-1000 if you have any questions 
regarding the data in this report.

Regards,

Kelly Buettner

Project Manager

Workorder #: 1112343B

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 .FAX (916) 985-1020

Hours 6:30 A.M to 5:30 PST
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Ms. Karen Mixon
URS Corporation
1501 4th Avenue
Suite 1400
Seattle, WA  98101-1616

WORK ORDER #: 1112343B

CLIENT: BILL TO: 

PHONE:

 Accounts Payable Austin
URS Corporation
P.O. BOX 203970
Austin, TX  78720-1088

206-438-2700

206-438-2699
12/15/2011

DATE COMPLETED: 12/22/2011

P.O. # 262485-US

PROJECT # 33762778 Laurel Station

Work Order Summary

FAX:

DATE RECEIVED: CONTACT: Kelly Buettner

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

03A DPEMW-10-STEP1-EXHAUST-BAG Modified TO-15 Tedlar Bag Tedlar Bag
04A DPEMW-10-STEP1-FRONT Modified TO-15 Tedlar Bag Tedlar Bag
07A DPEMW-10-STEP2-EXHAUST-BAG Modified TO-15 Tedlar Bag Tedlar Bag
10A DPEMW-10-STEP3A-EXHAUST-BAG Modified TO-15 Tedlar Bag Tedlar Bag
13A DPEMW-10-STEP3B-EXHAUST-BAG Modified TO-15 Tedlar Bag Tedlar Bag
16A DPEMW-9-STEP1-FRONT Modified TO-15 Tedlar Bag Tedlar Bag
17A DPEMW-9-STEP1-EXHAUST Modified TO-15 Tedlar Bag Tedlar Bag
18A Lab Blank Modified TO-15 NA NA
19A CCV Modified TO-15 NA NA
20A LCS Modified TO-15 NA NA
20AA LCSD Modified TO-15 NA NA

CERTIFIED BY:

Laboratory Director

DATE:

Name of Accrediting Agency: NELAP/Florida Department of Health, Scope of Application: Clean Air Act, 
Accreditation number: E87680, Effective date: 07/01/11 , Expiration date: 06/30/12.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                         12/22/11
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This report shall not be reproduced, except in full, without the written approval of Air Toxics Ltd.

Air Toxics Ltd. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certfication numbers:  AZ Licensure AZ0719, CA NELAP - 02110CA, LA NELAP - 02089,
NY NELAP - 11291, TX NELAP - T104704434-11-3, UT NELAP -CA009332011-1, WA NELAP - C935



LABORATORY NARRATIVE
EPA Method TO-15

URS Corporation
Workorder# 1112343B

Seven  1  Liter  Tedlar  Bag  samples  were  received  on  December  15,  2011.  The  laboratory  performed 
analysis  via  EPA  Method  TO-15  using  GC/MS  in  the  full  scan  mode.

This  workorder  was  independently  validated  prior  to  submittal  using  'USEPA  National  Functional 
Guidelines'  as  generally  applied  to  the  analysis  of  volatile  organic  compounds  in  air.   A  rules-based,  logic 
driven,  independent  validation  engine  was  employed  to  assess  completeness,  evaluate  pass/fail  of  relevant 
project  quality  control  requirements  and  verification  of  all  quantified  amounts.  

There were no receiving discrepancies.

Receiving Notes

A single point calibration for TPH referenced to Gasoline (TPHg) was performed for each daily analytical 
batch. Per client request, the carbon range used to calculate TPHg in the calibration and samples was from 
Toluene to Naphthalene.  Recovery is reported as 100% in the associated results for each CCV.

The recovery of surrogate 1,2-Dichloroethane-d4 in samples DPEMW-10-STEP2-EXHAUST-BAG, 
DPEMW-10-STEP3A-EXHAUST-BAG, DPEMW-10-STEP3B-EXHAUST-BAG, 
DPEMW-9-STEP1-FRONT and DPEMW-9-STEP1-EXHAUST was outside control limits due to high 
level hydrocarbon matrix interference.  The recoveries of surrogates 1,2-Dichloroethane-d4 and 
Toluene-d8 in samples DPEMW-10-STEP1-EXHAUST-BAG and DPEMW-10-STEP1-FRONT were 
outside control limits due to high level hydrocarbon matrix interference.  Data is reported as qualified.

The recovery of internal standard Chlorobenzene-d5 in sample DPEMW-10-STEP1-FRONT was outside 
control limits due to high level hydrocarbon matrix interference.  Data is reported as estimated.

Analytical Notes

Eight qualifiers may have been used on the data analysis sheets and indicates as follows: 
      B - Compound present in laboratory blank greater than reporting limit (background subtraction not 
performed).
       J -  Estimated value.
       E - Exceeds instrument calibration range.
       S - Saturated peak.
       Q - Exceeds quality control limits.
       U - Compound analyzed for but not detected above the reporting limit.
       UJ- Non-detected compound associated with low bias in the CCV and/or LCS.
       N - The identification is based on presumptive evidence.

File extensions may have been used on the data analysis sheets and indicates 
as follows: 

Definition of Data Qualifying Flags
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 a-File was requantified
 b-File was quantified by a second column and detector
 r1-File was requantified for the purpose of reissue
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EPA METHOD TO-15 GC/MS
Summary of Detected Compounds

Client Sample ID: DPEMW-10-STEP1-EXHAUST-BAG

Lab ID#: 1112343B-03A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

100 650000 410 2600000TPH ref. to Gasoline (MW=100)

Client Sample ID: DPEMW-10-STEP1-FRONT

Lab ID#: 1112343B-04A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

200 4300000 820 18000000TPH ref. to Gasoline (MW=100)

Client Sample ID: DPEMW-10-STEP2-EXHAUST-BAG

Lab ID#: 1112343B-07A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

1000 1000000 4100 4100000TPH ref. to Gasoline (MW=100)

Client Sample ID: DPEMW-10-STEP3A-EXHAUST-BAG

Lab ID#: 1112343B-10A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

5000 2400000 20000 9800000TPH ref. to Gasoline (MW=100)

Client Sample ID: DPEMW-10-STEP3B-EXHAUST-BAG

Lab ID#: 1112343B-13A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

5000 1900000 20000 7800000TPH ref. to Gasoline (MW=100)

Client Sample ID: DPEMW-9-STEP1-FRONT

Lab ID#: 1112343B-16A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit
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EPA METHOD TO-15 GC/MS
Summary of Detected Compounds

Client Sample ID: DPEMW-9-STEP1-FRONT

Lab ID#: 1112343B-16A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

1700 2700000 6800 11000000TPH ref. to Gasoline (MW=100)

Client Sample ID: DPEMW-9-STEP1-EXHAUST

Lab ID#: 1112343B-17A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

250 470000 1000 1900000TPH ref. to Gasoline (MW=100)
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Client Sample ID: DPEMW-10-STEP1-EXHAUST-BAG
Lab ID#: 1112343B-03A

EPA METHOD TO-15 GC/MS

14121610File Name:
Dil. Factor: 1.00

Date of Collection:  12/13/11 11:15:00 A
Date of Analysis:  12/16/11 09:42 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

5.0 Not Detected 16 Not DetectedBenzene
5.0 Not Detected 19 Not DetectedToluene
5.0 Not Detected 22 Not DetectedEthyl Benzene
5.0 Not Detected 22 Not Detectedm,p-Xylene
100 650000 410 2600000TPH ref. to Gasoline (MW=100)
5.0 Not Detected 22 Not Detectedo-Xylene

Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
Container Type: 1 Liter Tedlar Bag

Limits%RecoverySurrogates
Method

312 Q 70-1301,2-Dichloroethane-d4
150 Q 70-130Toluene-d8

93 70-1304-Bromofluorobenzene
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Client Sample ID: DPEMW-10-STEP1-FRONT
Lab ID#: 1112343B-04A

EPA METHOD TO-15 GC/MS

14121611File Name:
Dil. Factor: 2.00

Date of Collection:  12/13/11 11:20:00 A
Date of Analysis:  12/16/11 10:17 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

10 Not Detected 32 Not DetectedBenzene
10 Not Detected 38 Not DetectedToluene
10 Not Detected J 43 Not Detected JEthyl Benzene
10 Not Detected J 43 Not Detected Jm,p-Xylene
200 4300000 820 18000000TPH ref. to Gasoline (MW=100)
10 Not Detected J 43 Not Detected Jo-Xylene

Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
Container Type: 1 Liter Tedlar Bag

Limits%RecoverySurrogates
Method

707 Q 70-1301,2-Dichloroethane-d4
241 Q 70-130Toluene-d8

94 70-1304-Bromofluorobenzene
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Client Sample ID: DPEMW-10-STEP2-EXHAUST-BAG
Lab ID#: 1112343B-07A

EPA METHOD TO-15 GC/MS

14121615File Name:
Dil. Factor: 10.0

Date of Collection:  12/13/11 12:45:00 P
Date of Analysis:  12/16/11 11:56 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

50 Not Detected 160 Not DetectedBenzene
50 Not Detected 190 Not DetectedToluene
50 Not Detected 220 Not DetectedEthyl Benzene
50 Not Detected 220 Not Detectedm,p-Xylene

1000 1000000 4100 4100000TPH ref. to Gasoline (MW=100)
50 Not Detected 220 Not Detectedo-Xylene

Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
Container Type: 1 Liter Tedlar Bag

Limits%RecoverySurrogates
Method

145 Q 70-1301,2-Dichloroethane-d4
111 70-130Toluene-d8
95 70-1304-Bromofluorobenzene
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Client Sample ID: DPEMW-10-STEP3A-EXHAUST-BAG
Lab ID#: 1112343B-10A

EPA METHOD TO-15 GC/MS

14121618File Name:
Dil. Factor: 50.0

Date of Collection:  12/13/11 2:30:00 PM
Date of Analysis:  12/16/11 01:26 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

250 Not Detected 800 Not DetectedBenzene
250 Not Detected 940 Not DetectedToluene
250 Not Detected 1100 Not DetectedEthyl Benzene
250 Not Detected 1100 Not Detectedm,p-Xylene

5000 2400000 20000 9800000TPH ref. to Gasoline (MW=100)
250 Not Detected 1100 Not Detectedo-Xylene

Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
Container Type: 1 Liter Tedlar Bag

Limits%RecoverySurrogates
Method

142 Q 70-1301,2-Dichloroethane-d4
106 70-130Toluene-d8
95 70-1304-Bromofluorobenzene
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Client Sample ID: DPEMW-10-STEP3B-EXHAUST-BAG
Lab ID#: 1112343B-13A

EPA METHOD TO-15 GC/MS

14121619File Name:
Dil. Factor: 50.0

Date of Collection:  12/13/11 4:30:00 PM
Date of Analysis:  12/16/11 01:55 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

250 Not Detected 800 Not DetectedBenzene
250 Not Detected 940 Not DetectedToluene
250 Not Detected 1100 Not DetectedEthyl Benzene
250 Not Detected 1100 Not Detectedm,p-Xylene

5000 1900000 20000 7800000TPH ref. to Gasoline (MW=100)
250 Not Detected 1100 Not Detectedo-Xylene

Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
Container Type: 1 Liter Tedlar Bag

Limits%RecoverySurrogates
Method

141 Q 70-1301,2-Dichloroethane-d4
108 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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Client Sample ID: DPEMW-9-STEP1-FRONT
Lab ID#: 1112343B-16A

EPA METHOD TO-15 GC/MS

14121624File Name:
Dil. Factor: 16.7

Date of Collection:  12/14/11 10:50:00 A
Date of Analysis:  12/16/11 04:28 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

84 Not Detected 270 Not DetectedBenzene
84 Not Detected 310 Not DetectedToluene
84 Not Detected 360 Not DetectedEthyl Benzene
84 Not Detected 360 Not Detectedm,p-Xylene

1700 2700000 6800 11000000TPH ref. to Gasoline (MW=100)
84 Not Detected 360 Not Detectedo-Xylene

Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
Container Type: 1 Liter Tedlar Bag

Limits%RecoverySurrogates
Method

142 Q 70-1301,2-Dichloroethane-d4
118 70-130Toluene-d8
94 70-1304-Bromofluorobenzene
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Client Sample ID: DPEMW-9-STEP1-EXHAUST
Lab ID#: 1112343B-17A

EPA METHOD TO-15 GC/MS

14121623File Name:
Dil. Factor: 2.50

Date of Collection:  12/14/11 10:50:00 A
Date of Analysis:  12/16/11 03:55 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

12 Not Detected 40 Not DetectedBenzene
12 Not Detected 47 Not DetectedToluene
12 Not Detected 54 Not DetectedEthyl Benzene
12 Not Detected 54 Not Detectedm,p-Xylene
250 470000 1000 1900000TPH ref. to Gasoline (MW=100)
12 Not Detected 54 Not Detectedo-Xylene

Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
Container Type: 1 Liter Tedlar Bag

Limits%RecoverySurrogates
Method

138 Q 70-1301,2-Dichloroethane-d4
115 70-130Toluene-d8
96 70-1304-Bromofluorobenzene
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Client Sample ID: Lab Blank
Lab ID#: 1112343B-18A

EPA METHOD TO-15 GC/MS

14121606File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/16/11 07:00 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

5.0 Not Detected 16 Not DetectedBenzene
5.0 Not Detected 19 Not DetectedToluene
5.0 Not Detected 22 Not DetectedEthyl Benzene
5.0 Not Detected 22 Not Detectedm,p-Xylene
100 Not Detected 410 Not DetectedTPH ref. to Gasoline (MW=100)
5.0 Not Detected 22 Not Detectedo-Xylene

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

110 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
96 70-1304-Bromofluorobenzene
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Client Sample ID: CCV
Lab ID#: 1112343B-19A

EPA METHOD TO-15 GC/MS

14121602File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/16/11 05:34 AM

%RecoveryCompound

101Benzene
97Toluene
102Ethyl Benzene
100m,p-Xylene
100TPH ref. to Gasoline (MW=100)
100o-Xylene

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

108 70-1301,2-Dichloroethane-d4
101 70-130Toluene-d8
99 70-1304-Bromofluorobenzene
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Client Sample ID: LCS
Lab ID#: 1112343B-20A

EPA METHOD TO-15 GC/MS

14121603File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/16/11 05:58 AM

%RecoveryCompound

111Benzene
107Toluene
112Ethyl Benzene
112m,p-Xylene

Not SpikedTPH ref. to Gasoline (MW=100)
114o-Xylene

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

103 70-1301,2-Dichloroethane-d4
101 70-130Toluene-d8
100 70-1304-Bromofluorobenzene
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Client Sample ID: LCSD
Lab ID#: 1112343B-20AA

EPA METHOD TO-15 GC/MS

14121604File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/16/11 06:16 AM

%RecoveryCompound

111Benzene
106Toluene
111Ethyl Benzene
114m,p-Xylene

Not SpikedTPH ref. to Gasoline (MW=100)
114o-Xylene

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

106 70-1301,2-Dichloroethane-d4
101 70-130Toluene-d8
101 70-1304-Bromofluorobenzene
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1/11/2012
Ms. Karen Mixon
URS Corporation
1501 4th Avenue
Suite 1400
Seattle WA 98101-1616

Project Name: LAUREL STATION
Project #: 33762778

Dear Ms. Karen Mixon

The following report includes the data for the above referenced project for sample(s) 
received on 12/16/2011 at Air Toxics Ltd.

The data and associated QC analyzed by Modified TO-17 are compliant with the 
project requirements or laboratory criteria with the exception of the deviations noted in 
the attached case narrative.

Thank you for choosing Air Toxics Ltd. for your air analysis needs.  Air Toxics Ltd. is 
committed to providing accurate data of the highest quality.  Please feel free to contact
the Project Manager: Kelly Buettner at 916-985-1000 if you have any questions 
regarding the data in this report.

Regards,

Kelly Buettner

Project Manager

Workorder #: 1112381AR1

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 .FAX (916) 985-1020

Hours 6:30 A.M to 5:30 PST
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Ms. Karen Mixon
URS Corporation
1501 4th Avenue
Suite 1400
Seattle, WA  98101-1616

WORK ORDER #: 1112381AR1

CLIENT: BILL TO: 

PHONE:

 Accounts Payable Austin
URS Corporation
P.O. BOX 203970
Austin, TX  78720-1088

206-438-2700

206-438-2699
12/16/2011

DATE COMPLETED: 12/30/2011

P.O. # 262485-US

PROJECT # 33762778 LAUREL STATION

Work Order Summary

FAX:

DATE RECEIVED:

DATE REISSUED: 01/11/2012

CONTACT: Kelly Buettner

NAMEFRACTION # TEST
01A DPEMW-9-STEP2-EXHAUST#1 Modified TO-17
02A DPEMW-9-STEP2-EXHAUST#2 Modified TO-17
04A DPEMW-9-STEP3A-EXHAUST#1 Modified TO-17
05A DPEMW-9-STEP3A-EXHAUST#2 Modified TO-17
07A DPEMW-9-STEP3B-EXHAUST#1 Modified TO-17
08A DPEMW-9-STEP3B-EXHAUST#2 Modified TO-17
09A Lab Blank Modified TO-17
10A CCV Modified TO-17
11A LCS Modified TO-17
11AA LCSD Modified TO-17

CERTIFIED BY:

Laboratory Director

DATE:

Name of Accrediting Agency: NELAP/Florida Department of Health, Scope of Application: Clean Air Act, 
Accreditation number: E87680, Effective date: 07/01/11 , Expiration date: 06/30/12.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                         01/11/12
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This report shall not be reproduced, except in full, without the written approval of Air Toxics Ltd.

Air Toxics Ltd. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certfication numbers:  AZ Licensure AZ0719, CA NELAP - 02110CA, LA NELAP - 02089,
NY NELAP - 11291, TX NELAP - T104704434-11-3, UT NELAP -CA009332011-1, WA NELAP - C935



LABORATORY NARRATIVE
EPA Method TO-17

URS Corporation
Workorder# 1112381AR1

Six  TO-17  VI  Tube  samples  were  received  on  December  16,  2011.  The  laboratory  performed  the  analysis 
via  EPA  Method  TO-17  using  GC/MS  in  the  full  scan  mode.  TO-17  sorbent  tubes  are  thermally  desorbed 
onto  a  secondary  trap.  The  trap  is  thermally  desorbed  to  elute  the  components  into  the  GC/MS  system  for
further  separation.   

There were no receiving discrepancies.

Receiving Notes

A sampling volume of 0.06 L was used to convert ng to ug/m3 for the associated Lab Blank.

The reported CCV and LCS for each daily batch may be derived from more than one analytical file.

Benzene was detected in the laboratory blank at less than 5X the reporting limit.  Associated sample 
results are reported as qualified.

A single point calibration for TPH ref. to Gasoline was performed.  Per client request, the carbon range 
used to calculate TPH ref. to Gasoline in the calibration and samples was from Toluene to Naphthalene.  
Recovery is reported as 100% in the associated sample results for the CCV.
 
 THE WORKORDER WAS REISSUED ON JANUARY 11, 2012 FOR THE FOLLOWING REASONS:

1. TO APPLY THE APPROPRIATE FLAGS TO THE SAMPLES WITH OUT OF COMPLIANCE 
INTERNAL STANDARDS CRITERIA. 

2. TO REPORT TPH REF. TO DIESEL IN ALL THE SAMPLES PER CLIENT'S REQUEST.   THE 
HYDROCARBON PROFILE PRESENT IN THE SAMPLES WAS LIGHTER THAN THAT OF THE 
COMMERCIAL DIESEL FUEL AND DID NOT EXHIBIT DIESEL PATTERN.    A SINGLE POINT 
CALIBRATION FOR TPH REF. TO DIESEL WAS PERFORMED.  PER CLIENT REQUEST, THE 
CARBON RANGE USED TO CALCULATE TPH REF. TO DIESEL IN THE CALIBRATION AND 
SAMPLES WAS FROM C12 TO C24.  RECOVERY IS REPORTED AS 100% IN THE ASSOCIATED 
SAMPLE RESULTS FOR THE CONTINUING CALIBARTION VERIFICATION (CCV).

3. TO REPORT AND QUALIFY SURROGATES 1,2-DICHLOROETHANE-D4 AND TOLUENE-D8 
IN SAMPLES DPEMW-9-STEP3A-EXHAUST#1 AND DPEMW-9-STEP3B-EXHAUST#1. 
SURROGATE RECOVERIES WERE ABOVE THE LABORATORY LIMITS OF 50%-150% DUE TO 
SEVERE HYDROCARBON MATRIX INTERFERENCES. 

4.   TO AMEND THE PREVIOUSLY STATED NARRATIVES REGARDING INTERNAL 
STANDARD RECOVERIES AS FOLLOW:

Analytical Notes
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THE RECOVERY OF INTERNAL STANDARD 1,4-DIFLUOROBENZENE IN SAMPLES 
DPEMW-9-STEP2-EXHAUST#2, DPEMW-9-STEP3A-EXHAUST#2, AND 
DPEMW-9-STEP3B-EXHAUST#2 WAS ABOVE THE LABORATORY CONTROL LIMITS OF 
60%-140% DUE TO HIGH LEVEL HYDROCARBON MATRIX INTERFERENCE.   BENZENE 
RESULTS ARE REPORTED AS QUALIFIED IN THE ASSOCIATED SAMPLES.

THE RECOVERY OF INTERNAL STANDARD CHLOROBENZENE-D5 IN SAMPLES 
DPEMW-9-STEP2-EXHAUST#2 AND DPEMW-9-STEP3B-EXHAUST#2 WAS ABOVE THE 
LABORATORY CONTROL LIMITS OF 60%-140% DUE TO HIGH LEVEL HYDROCARBON 
MATRIX INTERFERENCE.  TOLUENE,  ETHYLBENZENE, M,P-XYLENE, AND 0-XYLENE 
RESULTS ARE REPORTED AS QUALIFIED IN THE ASSOCIATED SAMPLES.
 
 

 

   

Eight qualifiers may have been used on the data analysis sheets and indicates as follows: 
      B - Compound present in laboratory blank greater than reporting limit (background subtraction not 
performed).
       J -  Estimated value.
       E - Exceeds instrument calibration range.
       S - Saturated peak.
       Q - Exceeds quality control limits.
       U - Compound analyzed for but not detected above the reporting limit.
       UJ- Non-detected compound associated with low bias in the CCV and/or LCS.
       N - The identification is based on presumptive evidence.

File extensions may have been used on the data analysis sheets and indicates 
as follows: 
 a-File was requantified
 b-File was quantified by a second column and detector
 r1-File was requantified for the purpose of reissue

Definition of Data Qualifying Flags
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MODIFIED METHOD TO-17
Summary of Detected Compounds

Client Sample ID: DPEMW-9-STEP2-EXHAUST#1

Lab ID#: 1112381AR1-01A

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 4.6 B 77 BBenzene

3.8 63 8.3 140Toluene

4.3 72 6.2 100m,p-Xylene

1000 17000 82000 1400000TPH ref. to Gasoline (MW=100)

1000 17000 1500 25000TPH ref. to Diesel

Client Sample ID: DPEMW-9-STEP2-EXHAUST#2

Lab ID#: 1112381AR1-02A

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.8 63 4.3 J 72 JToluene

Client Sample ID: DPEMW-9-STEP3A-EXHAUST#1

Lab ID#: 1112381AR1-04A

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 5.9 B 98 BBenzene

3.8 63 46 770Toluene

4.3 72 30 500Ethyl Benzene

4.3 72 58 980m,p-Xylene

4.3 72 21 350o-Xylene

1000 17000 350000 5800000TPH ref. to Gasoline (MW=100)

Client Sample ID: DPEMW-9-STEP3A-EXHAUST#2

Lab ID#: 1112381AR1-05A

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

4.3 72 6.6 110m,p-Xylene

Client Sample ID: DPEMW-9-STEP3B-EXHAUST#1

Lab ID#: 1112381AR1-07A
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MODIFIED METHOD TO-17
Summary of Detected Compounds

Client Sample ID: DPEMW-9-STEP3B-EXHAUST#1

Lab ID#: 1112381AR1-07A

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 5.4 B 90 BBenzene

3.8 63 46 780Toluene

4.3 72 36 600Ethyl Benzene

4.3 72 81 1300m,p-Xylene

4.3 72 27 450o-Xylene

1000 17000 380000 6300000TPH ref. to Gasoline (MW=100)

1000 17000 1600 27000TPH ref. to Diesel

Client Sample ID: DPEMW-9-STEP3B-EXHAUST#2

Lab ID#: 1112381AR1-08A

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

1000 17000 1000 17000TPH ref. to Gasoline (MW=100)
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Client Sample ID: DPEMW-9-STEP2-EXHAUST#1
Lab ID#: 1112381AR1-01A

MODIFIED METHOD TO-17

f122137File Name:
Dil. Factor: 1.00

Date of Collection:  12/14/11 12:45:00 P
Date of Analysis:  12/22/11 08:50 AM

Date of Extraction:  NA

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 4.6 B 77 BBenzene
3.8 63 8.3 140Toluene
4.3 72 Not Detected Not DetectedEthyl Benzene
4.3 72 6.2 100m,p-Xylene
4.3 72 Not Detected Not Detectedo-Xylene

1000 17000 82000 1400000TPH ref. to Gasoline (MW=100)
1000 17000 1500 25000TPH ref. to Diesel

Air Sample Volume(L): 0.0600
B = Compound present in laboratory blank greater than reporting limit, background subtraction not performed.
Container Type: TO-17 VI Tube

Limits%RecoverySurrogates
Method

87 50-150Toluene-d8
90 50-150Naphthalene-d8
125 50-1501,2-Dichloroethane-d4
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Client Sample ID: DPEMW-9-STEP2-EXHAUST#2
Lab ID#: 1112381AR1-02A

MODIFIED METHOD TO-17

f122129File Name:
Dil. Factor: 1.00

Date of Collection:  12/14/11 12:45:00 P
Date of Analysis:  12/22/11 02:24 AM

Date of Extraction:  NA

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 Not Detected J Not Detected JBenzene
3.8 63 4.3 J 72 JToluene
4.3 72 Not Detected J Not Detected JEthyl Benzene
4.3 72 Not Detected J Not Detected Jm,p-Xylene
4.3 72 Not Detected J Not Detected Jo-Xylene

1000 17000 Not Detected Not DetectedTPH ref. to Gasoline (MW=100)
1000 17000 Not Detected Not DetectedTPH ref. to Diesel

Air Sample Volume(L): 0.0600
Container Type: TO-17 VI Tube

Limits%RecoverySurrogates
Method

70 50-150Toluene-d8
71 50-150Naphthalene-d8
66 50-1501,2-Dichloroethane-d4
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Client Sample ID: DPEMW-9-STEP3A-EXHAUST#1
Lab ID#: 1112381AR1-04A

MODIFIED METHOD TO-17

f122130File Name:
Dil. Factor: 1.00

Date of Collection:  12/14/11 2:50:00 PM
Date of Analysis:  12/22/11 03:03 AM

Date of Extraction:  NA

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 5.9 B 98 BBenzene
3.8 63 46 770Toluene
4.3 72 30 500Ethyl Benzene
4.3 72 58 980m,p-Xylene
4.3 72 21 350o-Xylene

1000 17000 350000 5800000TPH ref. to Gasoline (MW=100)
1000 17000 Not Detected Not DetectedTPH ref. to Diesel

Air Sample Volume(L): 0.0600
B = Compound present in laboratory blank greater than reporting limit, background subtraction not performed.
Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
Container Type: TO-17 VI Tube

Limits%RecoverySurrogates
Method

245 Q 50-150Toluene-d8
94 50-150Naphthalene-d8

216 Q 50-1501,2-Dichloroethane-d4
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Client Sample ID: DPEMW-9-STEP3A-EXHAUST#2
Lab ID#: 1112381AR1-05A

MODIFIED METHOD TO-17

f122131File Name:
Dil. Factor: 1.00

Date of Collection:  12/14/11 2:50:00 PM
Date of Analysis:  12/22/11 03:42 AM

Date of Extraction:  NA

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 Not Detected J Not Detected JBenzene
3.8 63 Not Detected Not DetectedToluene
4.3 72 Not Detected Not DetectedEthyl Benzene
4.3 72 6.6 110m,p-Xylene
4.3 72 Not Detected Not Detectedo-Xylene

1000 17000 Not Detected Not DetectedTPH ref. to Gasoline (MW=100)
1000 17000 Not Detected Not DetectedTPH ref. to Diesel

Air Sample Volume(L): 0.0600
Container Type: TO-17 VI Tube

Limits%RecoverySurrogates
Method

86 50-150Toluene-d8
92 50-150Naphthalene-d8
70 50-1501,2-Dichloroethane-d4
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Client Sample ID: DPEMW-9-STEP3B-EXHAUST#1
Lab ID#: 1112381AR1-07A

MODIFIED METHOD TO-17

f122138File Name:
Dil. Factor: 1.00

Date of Collection:  12/14/11 4:30:00 PM
Date of Analysis:  12/22/11 09:28 AM

Date of Extraction:  NA

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 5.4 B 90 BBenzene
3.8 63 46 780Toluene
4.3 72 36 600Ethyl Benzene
4.3 72 81 1300m,p-Xylene
4.3 72 27 450o-Xylene

1000 17000 380000 6300000TPH ref. to Gasoline (MW=100)
1000 17000 1600 27000TPH ref. to Diesel

Air Sample Volume(L): 0.0600
B = Compound present in laboratory blank greater than reporting limit, background subtraction not performed.
Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
Container Type: TO-17 VI Tube

Limits%RecoverySurrogates
Method

235 Q 50-150Toluene-d8
105 50-150Naphthalene-d8

276 Q 50-1501,2-Dichloroethane-d4
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Client Sample ID: DPEMW-9-STEP3B-EXHAUST#2
Lab ID#: 1112381AR1-08A

MODIFIED METHOD TO-17

f122133File Name:
Dil. Factor: 1.00

Date of Collection:  12/14/11 4:30:00 PM
Date of Analysis:  12/22/11 04:58 AM

Date of Extraction:  NA

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 Not Detected J Not Detected JBenzene
3.8 63 Not Detected J Not Detected JToluene
4.3 72 Not Detected J Not Detected JEthyl Benzene
4.3 72 Not Detected J Not Detected Jm,p-Xylene
4.3 72 Not Detected J Not Detected Jo-Xylene

1000 17000 1000 17000TPH ref. to Gasoline (MW=100)
1000 17000 Not Detected Not DetectedTPH ref. to Diesel

Air Sample Volume(L): 0.0600
Container Type: TO-17 VI Tube

Limits%RecoverySurrogates
Method

77 50-150Toluene-d8
76 50-150Naphthalene-d8
70 50-1501,2-Dichloroethane-d4
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Client Sample ID: Lab Blank
Lab ID#: 1112381AR1-09A

MODIFIED METHOD TO-17

f122115File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/21/11 05:21 PM

Date of Extraction:  NA

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

3.2 53 3.6 60Benzene
3.8 63 Not Detected Not DetectedToluene
4.3 72 Not Detected Not DetectedEthyl Benzene
4.3 72 Not Detected Not Detectedm,p-Xylene
4.3 72 Not Detected Not Detectedo-Xylene

1000 17000 Not Detected Not DetectedTPH ref. to Gasoline (MW=100)
1000 17000 Not Detected Not DetectedTPH ref. to Diesel

Air Sample Volume(L): 0.0600
Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

106 50-150Toluene-d8
107 50-150Naphthalene-d8
108 50-1501,2-Dichloroethane-d4
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Client Sample ID: CCV
Lab ID#: 1112381AR1-10A

MODIFIED METHOD TO-17

f122105aFile Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/21/11 10:57 AM

Date of Extraction:  NA

%RecoveryCompound

79Benzene
78Toluene
88Ethyl Benzene
90m,p-Xylene
80o-Xylene
100TPH ref. to Gasoline (MW=100)
100TPH ref. to Diesel

Air Sample Volume(L): 1.00
Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

89 50-150Toluene-d8
106 50-150Naphthalene-d8
87 50-1501,2-Dichloroethane-d4
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Client Sample ID: LCS
Lab ID#: 1112381AR1-11A

MODIFIED METHOD TO-17

f122106File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/21/11 11:36 AM

Date of Extraction:  NA

%RecoveryCompound

98Benzene
98Toluene
112Ethyl Benzene
114m,p-Xylene
105o-Xylene

Not SpikedTPH ref. to Gasoline (MW=100)
Not SpikedTPH ref. to Diesel

Air Sample Volume(L): 1.00
Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

107 50-150Toluene-d8
119 50-150Naphthalene-d8
113 50-1501,2-Dichloroethane-d4
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Client Sample ID: LCSD
Lab ID#: 1112381AR1-11AA

MODIFIED METHOD TO-17

f122107File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/21/11 12:05 PM

Date of Extraction:  NA

%RecoveryCompound

109Benzene
96Toluene
110Ethyl Benzene
113m,p-Xylene
102o-Xylene

Not SpikedTPH ref. to Gasoline (MW=100)
Not SpikedTPH ref. to Diesel

Air Sample Volume(L): 1.00
Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

105 50-150Toluene-d8
113 50-150Naphthalene-d8
110 50-1501,2-Dichloroethane-d4

Page  16 of 16



12/23/2011
Ms. Karen Mixon
URS Corporation
1501 4th Avenue
Suite 1400
Seattle WA 98101-1616

Project Name: LAUREL STATION
Project #: 33762778

Dear Ms. Karen Mixon

The following report includes the data for the above referenced project for sample(s) 
received on 12/16/2011 at Air Toxics Ltd.

The data and associated QC analyzed by Modified TO-15 are compliant with the 
project requirements or laboratory criteria with the exception of the deviations noted in 
the attached case narrative.

Thank you for choosing Air Toxics Ltd. for your air analysis needs.  Air Toxics Ltd. is 
committed to providing accurate data of the highest quality.  Please feel free to contact
the Project Manager: Kelly Buettner at 916-985-1000 if you have any questions 
regarding the data in this report.

Regards,

Kelly Buettner

Project Manager

Workorder #: 1112381B

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 .FAX (916) 985-1020

Hours 6:30 A.M to 5:30 PST
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Ms. Karen Mixon
URS Corporation
1501 4th Avenue
Suite 1400
Seattle, WA  98101-1616

WORK ORDER #: 1112381B

CLIENT: BILL TO: 

PHONE:

 Accounts Payable Austin
URS Corporation
P.O. BOX 203970
Austin, TX  78720-1088

206-438-2700

206-438-2699
12/16/2011

DATE COMPLETED: 12/23/2011

P.O. # 262485-US

PROJECT # 33762778 LAUREL STATION

Work Order Summary

FAX:

DATE RECEIVED: CONTACT: Kelly Buettner

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

03A DPEMW-9-STEP2-EXHAUST-BAG Modified TO-15 Tedlar Bag Tedlar Bag
06A DPEMW-9-STEP3A-EXHAUST-BAG Modified TO-15 Tedlar Bag Tedlar Bag
09A DPEMW-9-STEP3B-EXHAUST-BAG Modified TO-15 Tedlar Bag Tedlar Bag
10A Lab Blank Modified TO-15 NA NA
11A CCV Modified TO-15 NA NA
12A LCS Modified TO-15 NA NA
12AA LCSD Modified TO-15 NA NA

CERTIFIED BY:

Laboratory Director

DATE:

Name of Accrediting Agency: NELAP/Florida Department of Health, Scope of Application: Clean Air Act, 
Accreditation number: E87680, Effective date: 07/01/11 , Expiration date: 06/30/12.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                         12/23/11
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This report shall not be reproduced, except in full, without the written approval of Air Toxics Ltd.

Air Toxics Ltd. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certfication numbers:  AZ Licensure AZ0719, CA NELAP - 02110CA, LA NELAP - 02089,
NY NELAP - 11291, TX NELAP - T104704434-11-3, UT NELAP -CA009332011-1, WA NELAP - C935



LABORATORY NARRATIVE
EPA Method TO-15

URS Corporation
Workorder# 1112381B

Three  1  Liter  Tedlar  Bag  samples  were  received  on  December  16,  2011.  The  laboratory  performed 
analysis  via  EPA  Method  TO-15  using  GC/MS  in  the  full  scan  mode.

This  workorder  was  independently  validated  prior  to  submittal  using  'USEPA  National  Functional 
Guidelines'  as  generally  applied  to  the  analysis  of  volatile  organic  compounds  in  air.   A  rules-based,  logic 
driven,  independent  validation  engine  was  employed  to  assess  completeness,  evaluate  pass/fail  of  relevant 
project  quality  control  requirements  and  verification  of  all  quantified  amounts.  

There were no receiving discrepancies.

Receiving Notes

Method TO-15 is validated for samples collected in specially treated canisters.   As such, the use of Tedlar 
bags for sample collection is outside the scope of the method and not recommended for ambient or indoor 
air samples.  It is the responsibility of the data user to determine the usability of TO-15 results generated 
from Tedlar bags. 

A single point calibration for TPH referenced to Gasoline (TPHg) was performed for each daily analytical 
batch. Per client request, the carbon range used to calculate TPHg in the calibration and samples was from 
Toluene to Naphthalene.  Recovery is reported as 100% in the associated results for each CCV.

The recovery of surrogate 1,2-Dichloroethane-d4 in samples DPEMW-9-STEP2-EXHAUST-BAG, 
DPEMW-9-STEP3A-EXHAUST-BAG and DPEMW-9-STEP3B-EXHAUST-BAG was outside control 
limits due to high level hydrocarbon matrix interference.  Data is reported as qualified.

Analytical Notes

Eight qualifiers may have been used on the data analysis sheets and indicates as follows: 
      B - Compound present in laboratory blank greater than reporting limit (background subtraction not 
performed).
       J -  Estimated value.
       E - Exceeds instrument calibration range.
       S - Saturated peak.
       Q - Exceeds quality control limits.
       U - Compound analyzed for but not detected above the reporting limit.
       UJ- Non-detected compound associated with low bias in the CCV and/or LCS.
       N - The identification is based on presumptive evidence.

File extensions may have been used on the data analysis sheets and indicates 
as follows: 
 a-File was requantified

Definition of Data Qualifying Flags
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 b-File was quantified by a second column and detector
 r1-File was requantified for the purpose of reissue
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EPA METHOD TO-15 GC/MS FULL SCAN
Summary of Detected Compounds

Client Sample ID: DPEMW-9-STEP2-EXHAUST-BAG

Lab ID#: 1112381B-03A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

100 180 380 680Toluene

5000 440000 20000 1800000TPH ref. to Gasoline (MW=100)

Client Sample ID: DPEMW-9-STEP3A-EXHAUST-BAG

Lab ID#: 1112381B-06A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

100 270 380 1000Toluene

5000 2100000 20000 8600000TPH ref. to Gasoline (MW=100)

Client Sample ID: DPEMW-9-STEP3B-EXHAUST-BAG

Lab ID#: 1112381B-09A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

100 220 320 720Benzene

100 300 380 1100Toluene

5000 1800000 20000 7400000TPH ref. to Gasoline (MW=100)
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Client Sample ID: DPEMW-9-STEP2-EXHAUST-BAG
Lab ID#: 1112381B-03A

EPA METHOD TO-15 GC/MS FULL SCAN

o121642File Name:
Dil. Factor: 200

Date of Collection:  12/14/11 12:50:00 P
Date of Analysis:  12/17/11 11:07 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

100 Not Detected 320 Not DetectedBenzene
100 180 380 680Toluene
100 Not Detected 430 Not DetectedEthyl Benzene
100 Not Detected 430 Not Detectedm,p-Xylene
100 Not Detected 430 Not Detectedo-Xylene

5000 440000 20000 1800000TPH ref. to Gasoline (MW=100)

Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
Container Type: 1 Liter Tedlar Bag

Limits%RecoverySurrogates
Method

106 70-130Toluene-d8
134 Q 70-1301,2-Dichloroethane-d4
103 70-1304-Bromofluorobenzene
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Client Sample ID: DPEMW-9-STEP3A-EXHAUST-BAG
Lab ID#: 1112381B-06A

EPA METHOD TO-15 GC/MS FULL SCAN

o121643File Name:
Dil. Factor: 200

Date of Collection:  12/14/11 2:50:00 PM
Date of Analysis:  12/17/11 11:43 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

100 Not Detected 320 Not DetectedBenzene
100 270 380 1000Toluene
100 Not Detected 430 Not DetectedEthyl Benzene
100 Not Detected 430 Not Detectedm,p-Xylene
100 Not Detected 430 Not Detectedo-Xylene

5000 2100000 20000 8600000TPH ref. to Gasoline (MW=100)

Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
Container Type: 1 Liter Tedlar Bag

Limits%RecoverySurrogates
Method

111 70-130Toluene-d8
149 Q 70-1301,2-Dichloroethane-d4
101 70-1304-Bromofluorobenzene
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Client Sample ID: DPEMW-9-STEP3B-EXHAUST-BAG
Lab ID#: 1112381B-09A

EPA METHOD TO-15 GC/MS FULL SCAN

o121644File Name:
Dil. Factor: 200

Date of Collection:  12/14/11 4:30:00 PM
Date of Analysis:  12/17/11 12:19 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

100 220 320 720Benzene
100 300 380 1100Toluene
100 Not Detected 430 Not DetectedEthyl Benzene
100 Not Detected 430 Not Detectedm,p-Xylene
100 Not Detected 430 Not Detectedo-Xylene

5000 1800000 20000 7400000TPH ref. to Gasoline (MW=100)

Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
Container Type: 1 Liter Tedlar Bag

Limits%RecoverySurrogates
Method

110 70-130Toluene-d8
151 Q 70-1301,2-Dichloroethane-d4
101 70-1304-Bromofluorobenzene
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Client Sample ID: Lab Blank
Lab ID#: 1112381B-10A

EPA METHOD TO-15 GC/MS FULL SCAN

o121633File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/17/11 06:14 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

0.50 Not Detected 1.6 Not DetectedBenzene
0.50 Not Detected 1.9 Not DetectedToluene
0.50 Not Detected 2.2 Not DetectedEthyl Benzene
0.50 Not Detected 2.2 Not Detectedm,p-Xylene
0.50 Not Detected 2.2 Not Detectedo-Xylene
25 Not Detected 100 Not DetectedTPH ref. to Gasoline (MW=100)

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

99 70-130Toluene-d8
120 70-1301,2-Dichloroethane-d4
95 70-1304-Bromofluorobenzene

Page  9 of 12



Client Sample ID: CCV
Lab ID#: 1112381B-11A

EPA METHOD TO-15 GC/MS FULL SCAN

o121629File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/16/11 10:45 PM

%RecoveryCompound

103Benzene
102Toluene
103Ethyl Benzene
104m,p-Xylene
104o-Xylene
100TPH ref. to Gasoline (MW=100)

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

103 70-130Toluene-d8
111 70-1301,2-Dichloroethane-d4
103 70-1304-Bromofluorobenzene

Page  10 of 12



Client Sample ID: LCS
Lab ID#: 1112381B-12A

EPA METHOD TO-15 GC/MS FULL SCAN

o121630File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/16/11 11:19 PM

%RecoveryCompound

99Benzene
96Toluene
99Ethyl Benzene
102m,p-Xylene
102o-Xylene

Not SpikedTPH ref. to Gasoline (MW=100)

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

100 70-130Toluene-d8
111 70-1301,2-Dichloroethane-d4
99 70-1304-Bromofluorobenzene

Page  11 of 12



Client Sample ID: LCSD
Lab ID#: 1112381B-12AA

EPA METHOD TO-15 GC/MS FULL SCAN

o121631File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/16/11 11:36 PM

%RecoveryCompound

99Benzene
96Toluene
98Ethyl Benzene
102m,p-Xylene
101o-Xylene

Not SpikedTPH ref. to Gasoline (MW=100)

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

101 70-130Toluene-d8
110 70-1301,2-Dichloroethane-d4
101 70-1304-Bromofluorobenzene

Page  12 of 12
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          Memo 

       Century Square 
          1501 4th Avenue, Suite 1400 
          Seattle, Washington   98101 
          206.438.2700  Telephone 
          206.438.2699  Fax 
 

To: Karen Mixon, Project Manager Info: FINAL 

From: Christine T. Gebel, Chemist Date: January 24, 2012 

RE: 
Data Quality Review  
DPE Groundwater Sampling – December 2011 
Kinder Morgan – Laurel Station 

   
The data quality review of 2 groundwater samples and 1 trip blank collected on December 13, 2011 has been 

completed.  The samples were analyzed by Analytical Resources, Incorporated (ARI) located in Tukwila, Washington 
for benzene, toluene, ethylbenzene, m,p-xylene, and o-xylene (BTEX) by EPA Method 8021-modified and/or total 
petroleum hydrocarbons (TPHs, gasoline-range, diesel-range, and oil-range) by Washington State Department of 
Ecology (Ecology) Methods NWTPH-Gx and NWTPH-Dx as indicated in the cross-reference below.  Samples were 
analyzed for the chemical constituents as described in Dual Phase Extraction and Bioventing Pilot Test Work Plan, 
Laurel Station, 1009 East Smith Road, Bellingham, Washington, dated November 30, 2011. 

 
The analyses were performed in general accordance with methods specified in EPA’s Test Methods for 

Evaluating Solid Waste (SW-846), Update IIIB, June 2005 and Ecology’s Analytical Methods for Petroleum 
Hydrocarbons, June 1997.  The laboratory provided full data packages containing sample results and associated 
QA/QC data.  The following samples are associated with ARI sample delivery group (SDG) UB68: 

 
Sample ID Laboratory ID Requested Analyses 
DPEMW-10-TANK UB68A NWTPH-Gx, BETX, NWTPH-Dx 
DPEMW-9-TANK UB68B NWTPH-Gx, BETX, NWTPH-Dx 
Trip Blank UB68C NWTPH-Gx, BETX

 
The following comments refer to ARI’s performance in meeting the quality control specifications described in 

the analytical methods.  Data were qualified based on the method criteria and guidance provided in the EPA 
document USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, June 
2008.  Data qualifiers assigned to this sample set are included in Table 1.  Data qualifiers that may be assigned to 
data from these SDGs include: 
 

 U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 

 J - The analyte was positively identified; the associated numerical value is the approximate concentration 
of the analyte in the sample.  A ‘+’ or ‘-‘ may be assigned to the ‘J’ flag to indicate high or low bias, 
respectively. 

 
 UJ - The analyte was not detected above the reported sample quantitation limit.  However, the reported 

quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to 
accurately and precisely measure the analyte in the sample.   

 
 R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria.  The presence or absence of the analyte cannot be verified. 
 

 DNR - Do Not Report.  Multiple results reported from different analytical dates and/or dilutions.  Value 
from another analysis should be used. 

 



Data Quality Review  
DPE Groundwater Sampling – December 2011 
Kinder Morgan – Laurel Station 
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Sample Receipt 
 

Upon receipt by ARI, the sample jar information was compared to the chain-of-custody (COC) and the cooler 
temperatures were recorded.  The cooler was received below the EPA-recommended limits of 4°C±2°C at 1.3°C.  Data 
were not qualified based on the low cooler temperature. 

 
 
Organic Analyses 
 
Samples were analyzed for BTEX and TPHs by the methods identified in the introduction to this report. 
 
1. Holding Times – Acceptable  
 
2. Initial and Continuing Calibrations – Acceptable 
 
3. Blanks – Acceptable 
 
4. Surrogates – Acceptable except as noted below: 
 

NWTPH-Dx – o-Terphenyl was not recovered due to the dilutions required in DPEMW-10-TANK and 
DPEMW-9-TANK.  The results for diesel-range and motor oil-range hydrocarbons in these samples are 
qualified as estimated and flagged ‘J’ based on the surrogate results. 

 
5. Laboratory Control /Laboratory Control Sample Duplicate (LCS/LCSD) – Acceptable 
 
6. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 

General – A MS/MSD was not performed in association with this analysis.  Precision and accuracy were 
assessed using the LCS/LCSD results. 
 

7. Reporting Limits – Acceptable 
 
8. Chromatographic Review: 
 

NWTPH-Dx and NWTPH-Gx – For samples DPEMW-10-TANK and DPEMW-9-TANK, the laboratory 
indicated that in the diesel-range TPH chromatograms the pattern matched diesel and had additional 
unidentifiable organics in the oil-range.  The gasoline-range TPH chromatograms did not match the 
standard chromatogram for gasoline.   

 
Overall Assessment of Data 
 

The data reported in this SDG, as qualified, are considered to be usable for meeting project objectives.  The 
completeness for SDG UB68 is 100%. 

Table 1 - Summary of Qualified Data 
 

Sample ID Laboratory ID Analyte Lab Result Units Final Result 
DPEMW-10-TANK UB68A Diesel-range hydrocarbons 16 mg/L 16 J 
  Motor oil-range hydrocarbons 9.8 mg/L 9.8 J 
DPEMW-9-TANK UB68B Diesel-range hydrocarbons 19 mg/L 19 J 
  Motor oil-range hydrocarbons 12 mg/L 12 J 
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          Memo 

       Century Square 
          1501 4th Avenue, Suite 1400 
          Seattle, Washington   98101 
          206.438.2700  Telephone 
          206.438.2699  Fax 
 

To: Karen Mixon, Project Manager Info: FINAL 

From: Christine T. Gebel, Chemist Date: April 17, 2012 

RE: 
Data Quality Review  
Groundwater Sampling – March 2012 
Kinder Morgan – Laurel Station Data Gap Investigation 

   
The data quality review of 13 groundwater samples and 3 trip blanks collected between March 7, 2012 and 

March 8, 2012 has been completed.  The samples were analyzed by Analytical Resources, Incorporated (ARI) located 
in Tukwila, Washington for benzene, toluene, ethylbenzene, m,p-xylene, and o-xylene (BTEX) by EPA Method 
8021B-modified, total petroleum hydrocarbons (TPHs, gasoline-range, diesel-range, and oil-range) by Washington 
State Department of Ecology (Ecology) Methods NWTPH-Gx and NWTPH-Dx, and/or polynuclear aromatic 
hydrocarbons (PAHs) by EPA Method 8270 modified by select ion monitoring (SIM) as indicated in the cross-
reference below.  Samples were analyzed for the chemical constituents as described in Proposed Additional Data 
Gap Investigation Sampling Activities, Laurel Station, 1009 East Smith Road, Bellingham, Washington, dated 
January 20, 2011. 

 
The analyses were performed in general accordance with methods specified in EPA’s Test Methods for 

Evaluating Solid Waste (SW-846), Update IIIB, June 2005 and Ecology’s Analytical Methods for Petroleum 
Hydrocarbons, June 1997.  The laboratory provided full data packages containing sample results and associated 
QA/QC data.  The following samples are associated with ARI sample delivery group (SDG) UL47: 

 
Sample ID Laboratory ID Requested Analyses 
MW-5 UL47A NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
MW-11 UL47B NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
MW-7 UL47C NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
MW-1 UL47D NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
SW-3 UL47E NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
MW-4 UL47F NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
MW-6 UL47G NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
MW-2 UL47H NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
MW-9 UL47I NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
SW-4 UL47J NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
SW-2 UL47K NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
SW-1 UL47L NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
MW-DUP1 (Duplicate of MW-6) UL47M NWTPH-Gx, BETX, NWTPH-Dx, PAHs 
Trip Blank 1 UL47N NWTPH-Gx, BETX 
Trip Blank 2 UL47O NWTPH-Gx, BETX 
Trip Blank 3 UL47P NWTPH-Gx, BETX

 
The following comments refer to ARI’s performance in meeting the quality control specifications described in 

the analytical methods.  Data were qualified based on the method criteria and guidance provided in the EPA 
document USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, June 
2008.  Data qualifiers assigned to this sample set are included in Table 1.  Data qualifiers that may be assigned to 
data from these SDGs include: 
 

 U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 



Data Quality Review  
Groundwater Sampling –March 2012 
Kinder Morgan – Laurel Station Data Gap Investigation 
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 J - The analyte was positively identified; the associated numerical value is the approximate concentration 
of the analyte in the sample.  A ‘+’ or ‘-‘ may be assigned to the ‘J’ flag to indicate high or low bias, 
respectively. 

 
 UJ - The analyte was not detected above the reported sample quantitation limit.  However, the reported 

quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to 
accurately and precisely measure the analyte in the sample.   

 
 R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria.  The presence or absence of the analyte cannot be verified. 
 

 DNR - Do Not Report.  Multiple results reported from different analytical dates and/or dilutions.  Value 
from another analysis should be used. 

 
Sample Receipt 
 

Upon receipt by ARI, the sample jar information was compared to the chain-of-custody (COC) and the cooler 
temperatures were recorded.  No discrepancies relating to sample identification were noted by ARI.  One cooler was 
received below the EPA-recommended temperature limits of 4°C±2°C at 1.6ºC.  Data were not qualified based on the 
low cooler temperature. 
 
Organic Analyses 
 
Samples were analyzed for BTEX, TPHs, and/or PAHs by the methods identified in the introduction to this report. 
 
1. Holding Times – Acceptable  
 
2. GC/MS Instrument Performance Checks (applicable to PAHs by 8270-SIM only) – Acceptable  
 
3. Initial and Continuing Calibrations – Acceptable except as noted below: 
 

NWTPH-Gx – The percent difference (%D) for gasoline (16.8 %, low) exceeded the method limit of 15% 
in the closing continuing calibration analyzed on March 16, 2012.  The associated sample was reanalyzed 
on March 18, 2012.  The %D for gasoline (15.4 %, low) exceeded the method limit of 15% in the closing 
continuing calibration analyzed on March 18, 2012.  The result for gasoline-range hydrocarbons in MW-
DUP1 is qualified as estimated and flagged ‘UJ’ based on this continuing calibration result.   
 
The %D for trifluorotoluene (TFT, 15.2 %, high) exceeded the method limit of 15% in the closing 
continuing calibration analyzed on March 19, 2012.  As TFT is a surrogate, data were not qualified based 
on this continuing calibration result.   

 
4. Blanks – Acceptable 
 
5. Surrogates – Acceptable except as noted below: 
 

NWTPH-Dx – The percent recovery for o-terphenyl (42.9%) in MW-5 was below the control limits of  
50-150%.  The results for diesel-range and motor oil-range hydrocarbons in MW-5 are qualified as 
estimated and flagged ‘J’ based on the surrogate recovery. 
 
PAHs by Method 8270-SIM – The percent recovery for d10-2-methylnaphthalene (150%) in MW-4 
exceeded the control limits of 30-104%.  As the percent recovery for the alternate surrogate,  
d14-dibenzo(a,h)anthracene, was acceptable in MW-4, data were not qualified based on the surrogate 
recovery. 
 

6. Internal Standards (applicable to PAHs by Method 8270-SIM only) – Acceptable  



Data Quality Review  
Groundwater Sampling –March 2012 
Kinder Morgan – Laurel Station Data Gap Investigation 
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7. Laboratory Control /Laboratory Control Sample Duplicate (LCS/LCSD) – Acceptable  

 
8. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 

General – MS/MSDs were not performed in association with these analyses.  Accuracy was assessed using 
the LCS/LCSDs. 
 

9. Field Duplicate – Acceptable except as noted below: 
 

PAHs by Method 8270-SIM – A field duplicate was submitted for MW-6 and identified as MW-DUP1.  
The relative percent differences (RPDs) for several analytes were outside the control limits in this parent 
sample/field duplicate pair as noted below: 
 

Analyte 
RPD                 

(Control Limit 20%) 
Fluoranthene 57.1% 
Pyrene 59.9% 
Benzo(a)anthracene 60.9% 
Chrysene 62.3% 

 
The results for fluoranthene, pyrene, benzo(a)anthracene, and chrysene in MW-6 and MW-DUP1 are 
qualified as estimated and flagged ‘J’ based on the elevated RPDs. 
 

10. Reporting Limits – Acceptable except as noted below: 
 

PAHs by Method 8270-SIM – The reporting limits for one or more PAHs were elevated in MW-5, MW-
11, MW-6, MW-2, MW-9, and SW-2 due to limited sample volume.  The elevated reporting limits may 
affect the use of the data for regulatory comparison. 
 
The result for anthracene in MW-1 was flagged ‘M’ by the laboratory to indicate that there was a low 
spectral match.  The ‘M’ flagged result is considered estimated and is qualified with a ‘J’. 
 

11. Chromatographic Review: 
 

NWTPH-Dx and NWTPH-Gx – The laboratory identified TPH as noted below: 
 

Pattern Identification Associated Samples 

GRO MW-1, SW-3, MW-4, MW-9 
DRO MW-4, MW-2 
Motor Oil MW-5, MW-11, MW-1, MW-4, MW-9 
Diesel MW-5, MW-1, MW-9 
DRO – Pattern profile does not match laboratory standard chromatogram for diesel. 
GRO – Pattern profile does not match laboratory standard chromatogram for gasoline. 

 
Overall Assessment of Data 
 

The data reported in this SDG, as qualified, are considered to be usable for meeting project objectives.  The 
completeness for SDG UL47 is 100%. 



Data Quality Review  
Groundwater Sampling –March 2012 
Kinder Morgan – Laurel Station Data Gap Investigation 
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Table 1 - Summary of Qualified Data 
 

Sample ID Laboratory ID Analyte Lab Result Units Final Result 
MW-5 UL47A Diesel-Range Organics 2.2 mg/L 2.2 J 
  Motor Oil-Range Organics 7.8 mg/L 7.8 J 
MW-1 UL47D Anthracene 0.026 M ug/L 0.026 J 
MW-6 UL47G Fluoranthene 0.10 ug/L 0.10 J 

Pyrene 0.097 ug/L 0.097 J 
Benzo(a)anthracene 0.064 ug/L 0.064 J 
Chrysene 0.063 ug/L 0.063 J 

MW-DUP1 UL47M Gasoline-Range Organics 0.10 U mg/L DNR 

 

 

Benzene 0.25 U ug/L DNR
Toluene 0.25 U ug/L DNR
Ethylbenzene 0.25 U ug/L DNR
m,p-Xylene 0.50 U ug/L DNR
o-Xylene 0.25 U ug/L DNR 

UL47M RE Gasoline-Range Organics 0.10 U mg/L 0.10 UJ 
Fluoranthene 0.18 ug/L 0.18 J 
Pyrene 0.18 ug/L 0.18 J 
Benzo(a)anthracene 0.12 ug/L 0.12 J 
Chrysene 0.12 ug/L 0.12 J 

 RE - reanalysis 



J/ F- Analytical Resou rces, I ncorporated

-1U Analytical Chemists and Consultants

March 22,2012

Karen Mixon
URS Corporation
Century Square
l50l FourthAvenue Suite 1400
Seattle, WA 98101

RE: Laurel Station/I(inder Morgan, 33762778
ARI Job: AL47

Dear Karen:

Please find enclosed the original Chain-of-Custody (COC) records, sample receipt
documentation, and the final data package for the project referenced above.

Sample receipt information and analytical details are addressed in the Case Narrative.

An electronic copy of this data package will be kept on file at ARI. If you have any
questions or require additional information, please contact me at your convenience.

Sincerelv.
ANALYTICAL RESOURCES, INC.

At, \
i-/lrUu-

Cheronne Oreiro
Project Manager
-For-
Kelly Bottem
Client Services Manaqer
(206) 69s-62rr
kellyb@arilabs.com
www.arilabs.com

Pager d g'lg
46'11 South'134th Place. Suite 100 r TukwilaWA9B.l68 o 206-695-6200 o 206-695-6201 fax



ANALYTICAL
RESOURCES
INCORPORATED

Samnle Receint:

Analytical Resources, Inc. (ARl) received thirteen water samples and three trip blanks on March 9,2012
logged under ARI Sample Delivery Group (SDG) lJL47. The samples were analyzed for SIM PAHs,
NWTPH-Gx plus BTEX and NWTPH-Dx, as requested. For details regarding sample receipt, please refer to
the Cooler Receipt Form.

SIM PAH bv SW8270D SIM:

The samples were extracted on3ll3ll2 and analyzed on3/16112 - within the method recommended holding
times.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Internal Standard(s): All internal standard areas were in control.

Surrogates: The surrogate percent recovery of dl0-2-Methylnaphthalene was outside the control limits high
for sample MW-4. All other surrogate percent recoveries were within control limits. No corrective action
was taken.

Method Blank: The method blank was free of contamination.

Samples: There were no inegularities with the samples.

LCS/LCSD: The LCS and LCSD percent recoveries were within control limits.

Diesel Ranse Orsanics bv NWTPH-D Extended:

The samples were extracted on 3l12/12 and analyzed on 3/13/12 - within the method recommended holding
time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

Surrogates: The surrogate percent recovery of o-Terphenyl fell outside the control limits low for sample
MW-s. All other surrogate percent recoveries were within control limits. No corrective action was taken.

Method Blank: The method blank was free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD: The LCS and LCSD percent recoveries were within control limits.

Gasoline Ranee Orsanics bv NWTPH-Gx nlus BTEX bv 80218 Mod:

The samples were analyzed between 3116/12 and3/l9ll2 - within the method recommended holding time.



ANALYTICAL
RESOURCES
INCORPORATED

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): The closing continuing calibration (CCAL) on 3/16 fell outside the l5Yo control
limit low for NWTPH-Gx. Associated samples were re-analyzed on3ll8/12. No further corrective action was
taken.

The second CCAL on 3ll8/12 fell outside the lSYo control limit low for NWTPH-Gx. No corrective action
was taken.

The surrogate Trifluorotoluene was outside the control limits high in the second CCAL on 3/19/12. No
corrective action was taken.

Surrogates: The surrogate percent recoveries were within control limits.

Method Blanks: The method blanks were free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD: The LCS and LCSD percent recoveries were within control limits.
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JD Analyiical Resources, Incorporated

at Analytrcal Chemrsts and Consultants Cooler Receipt Forfn
(rBS

Ge
rca6,

Cooler Accepted by

ARI Clrent

COC No(s)

Assrgned ARI Job No

Preliminary Examination Phase:

Were rntact, properly srgned and dated custody seals attached to the outsrde of to cooler?

Were custody papers rncluded with the cooler?

Were custody papers properly ftlled out (tnk, stgned, etc )

Temperature of Cooler(s) ("C) (recommended 2 0-6,0'C for chemrstry) ... A!& Lb_
lf cooler temperature rs out of compltance ftll out form 00070F

Av

NO

NO

NO

5,3
Temp Gun lD#

Qes
a-rZl. ' - 

-,t
o^r" 3/Qf/&. r,^u

Complete custody forms and attach all shipping documents

Log-ln Phase:

Was a temperature blank tncluded rn the cooler?

What krnd of packrng matenal was used?

Was sufficrent rce used (tf appropriate)? .

YES @)

Were all bottles sealed tn tndrvtdual plastrc bags?

Drd all bottles arrive in good condrtron (unbroken)?

Were all bottle labels complete and legrble?

Drd the number of contarners lrsted on COC match wrth the number of contarners recerved?

Drd all bottle labels and tags agree wrth custody papers?

Were all bottles used correct for the requested analyses? .

Do any of the analyses (bottles) requrre preservatron? (attach preservatron sheet, excludrng VOCs) .

Were all VOC vrals free of arr bubbles?

Was suffioent amorrnt of sample sent In each bottle?

rdo-uem;om"a$elpacksBaqqresCffi rpaoerother:\_____->___/ 

-*o 

@-

Equrpment

NA

NA

YES

R6
@r
@
YES

@
G)t/s,

J/44
r/

o"' 5/q //Z r,ne: / /0/
* Notify Project Manager of discrepancies or concems *

NO

@
NO

NO

NO

NO

NO

aND
NO

Date VOC Trip Blank was made at ARl.

was Sample Splrt by ARI @ YES Date/Trme

NA

NO

Split by:--

Samples Logged by

Samole lD on Bottle Sample lD on COC Samole lD on Bottle Sample lD on COC

Additional Notes, Discrepancies, & Reso/ulions:

Bv Date

Feetbubbles'
2*4 mrn

. retl

At
>4mi6

*ftD
Small ) "sm"

Peabubbles t (Db"

Large ) "lg"
Headspace ) "hs"

o0't6F
3/2t10

Revisron 014

r i: i 1- _ _,*--,-%-, =*'

Cooler Recerpt Form



Samp1e ID Cross Reference Report

ARI Job No: UL47
Cl-ient: URS

Project Event : 337 6277 I
Project Name: Laurel- Station/Xinder Morgan

ARI ARI
Lab ID LIItll ID Matrix Sauple Date,/Time vTsR

A:$nstb@
INCORPORATED

Sauple ID

1. MW-5
2. MW-11
3. MW-7
4. MW-1

6. MW-4
1. MW-6
8. MW-2
9. MW-9
10. sw-4
11. SW-2
L2. SW-1
13. MW-DUP1
L4. Trip Blank
15. Trip Blank
16. Trip Blank

]-2- 4048
L2- 4049
L2-4050
12-405I
rz- 4u 5z
12-4053
12- 4054
12-4 055
]-2-4056
12-4051
1.2-4058
]-2-4059
L2- 4060
L2-406I
12- 401 3
72-407 4

03/09/1.2 09225
03/09/1.2 09:25
03/09/1,2 09:25
03/09/1,2 09:25
03/09/12 09:25
03/09/12 09:25
03/09/12 09:25
03/09/72 09:25
03/09/72 09:25
03/09/12 09:25
03/09/1.2 09|25
03/09/12 09t25
03/09/12 09:25
03/09/1,2 09:25
03/09/12 09:25
03/09/1.2 09225

1
2
3

UL4 7A
UL4 7B
UL47C
UL47D
UL47E
UL47F
UL4 7G
UL47H
UL4lI
UL47J
UL47K
UL41L
UL4 7M
UL4 7N
UL4 7O
UL4'7P

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

03/07 /1.2 1.2:2O
03/07 /1.2 12:50
03/07 /1-2 13:20
03/07 /1,2 73240
03/07 /12 ]-4:20
03/01/12 1.4:50
03/08 /12 O9245
03/08/1,2 10:30
03/08/12 1.1:20
03/08 /1,2 1,2:00
03/08 /1.2 1.2:40
03/08 /12 l321,0
03 / 08 /1.2
03/ 0'7 /72
03/07 /72
03/07 /12

Printed 03/09/I2 Page 1of



firs:fis*@
INCORPORATED

Matrix: Water

(OTER) a-tltarnl_ranrrl

Lv!tr-uJ!zrz
LCS-03r2r2
LCSD-031"2L2
MW-5
MW-11
MW-7
MW-1
5W-J
MW-4
MW-6
MW-2
MW-9
SW-4
SW-2
SW-1
MW-DUP1

CLEA}TED TPHD SI'RROGATE RECOVERY SUMT''ARY

OC Rcnnrf Na. rlL47-URS
Project: Laurel Station/Kinder Morgan

331 627'7 8

C1ient ID OTER TOT OUT

79.4e" 0
88.3% 0
87.3? 0
42.92* 1
85.38 0
81. 88 0
80.48 0
86.0? 0
8'7 .62 0
8r.22 0
82.12 0
88.6? 0
85.98 0
93.4? 0
82.2% 0
86.9% 0

LCS/MB LIMITS

( s0-150 )

QC LIMTTS

( s0-1s0 )

Prep Method: SW3510C
Log Number Rangez 12-4048 to 12-4060

for UL41
FORM-II TPFID



ORGA}IICS AI.TAIYSIS DATA SHEET
TOTAI DIESEL RANGE HYDROCARBONS
NWTPHD by GClFID-Sj-fica and Acid C.l_eaned
Page I of 2
Matrix: Water

.a
Data Rel-ease Authorized;$
Reported z 03/26/72

ANALYTICALIa-
RESOU;;;;K7
INCORPORATED

At'- Dannr{- hln . rlr j4 7 -URS
Project: Lauref Station,/Kinder Morgan

331 621 1 8

ARI ID Samp1e ID
Extraction Analysis

Date Date
EEv
DL Range/Surrogate RL Result

MB-031272
12-4048

UL4 7A
L2-4048

UL4 7B
12-4049

UL47C
12-4050

UL47D
12-40s7

UL47E
12- 4052

UL47F
12-4053

UL4'7G
72- 4054

UL47H
1_2- 4055

UL41 I
L2- 4056

UL47J
12- 4051

UL4'1K
72- 4058

ULA]L
12-4059

Method Blank
HC ID: ---

MW-5
HC ID: DIESEL/MOTOR

MW-11
HC ID: MOTOR OIL

MW-7
HC ID: ---

MW- 1

HC ]D: DIESEL/MOTOR

SW-3
HC ID: ---

03/12/12

03/12/72
OIL

03/12/1"2

03/L2/12

03/r2/12
OIL

03/12/12

03/13/12
F]D4A

03/13/12
F]D4A

03 /73 /t2
F]D4A

03/1.3/12
F]D4A

03 /1,3 / 72
FID4A

03/13/12
F]D4A

03/13/12
FID4A

03/73/L2
F]D4A

03 / 13 /72
FID4A

03/13/1,2
F]D4A

03 / L3 /12
F]D4A

03/1,3/12
FID4A

03/13/12
F] D4A

1.00 Diesel Range 0.10
1.0 Motor O1l- Ranqe 0.20

o-Terphenyl

1.00 DieseJ- Range 0.10
1.0 Motor OiI Range O.2O

o-Terphenyl

1.00 Diesel Range 0.10
1.0 Motor OiI Range O.2O

n-Tornhanrr'l

0.10
0 .20

0. 10

0.10
o.20

0.10
o.20

< 0.10
< 0.20
19.42

2.2
7.8
42 .92

< 0.10
o.29
85.38

< 0.10
< 0.20
81.88

1.9
1.9
80.4?

< 0.10
< 0.20
86.0?

0 .20
0. 46
8'7 .62

< 0.10
< 0.20
81-.22

0. 10
< 0.20
82.LZ

0.51
0. 36
88.68

< 0.10
< 0.20
85.9?

< 0.10
< 0.20
93 .42

< 0.10
< 0.20
82.22

U

U

U
U

U
U

U

U

U
U

r rrrr r116c6r kahde

1.0 Motor Oil Range
n-Tarnl^ran rr I

0. 10
o.20

MW-4
HC ID: DRO/MOTOR OIL

MW-6
HC ID: ---

MW_2

HC ID: DRO

MW-9
HC ID: DIESEL/MOTOR

sw-4
HC ID: ---

SW-2
HC ID: ---

SW- 1
HC ID: ---

03/12/L2

03/12/12

03/12/L2

03/1.2/12
OIL

03/12/12

03/1"2/1"2

03/1_2/1-2

1.00 Diesel Range 0. 10
1.0 Motor OiI Range 0.20

n-Ternhonrrl

I rlrr r116c6r Hinde

1.0 Motor Oil Range
n-tltarnhanrrl

1.00 Diese1 Range 0. 10
1.0 Motor OiJ- Range 0.20

n-Tarnhanrrlv r v!ylrerrJ r

l-. O0 Diesel- Range
1.0 Motor Oil Range

n-'Tarnhanrrlv f vryrlvrlJ f

1.00 DieseJ. Range
1.0 Motor Oil Range

n-Tarnhanrzl

1.00 Diesel Range
1.0 Motor Oil Range O.2O

n-Tarnhanrrlv r vrtsrrerrJ +

1.00 Diesef Range
1.0 Motor Oil Range

a-Tarnhanrzl

1.00 Diesel Range
1.0 Motor Oil Range

n-tlarnhonrrl

1.00 Diesel Range
1.0 Motor Oil Range

n-tlarntronrrl

0.10
0 .20

0.10
0 .20

0.10
0 .20

U

U

U
II

FORM I uL47. Ooo.-tlR 7 3/ete



ORGA}IICS ATATYSIS DATA SHEET
TOTAI DIESEL R,AI.IGE HYDROCARBONS
NWTPHD by GClFID-Sil-ica and Acid Cl_eaned
Page 2 of 2
Matrix: Water

'/l.t
Data Refease Authorized, ,Q
Reported: 03/26/12 v

ARI ID Sample ID

ANALYTICAL A
RESOU;;;S\7
INCORPORATED

QC Report No: UL47-URS-Project: Laurel- St.ation/Kinder Morgan
337 62'17 8

Extraction Analysis EE\/
Date Date DL Range/Surlogate RL Result

UL47M MW-DUPI
72-4060 HC ID: ---

O3/12/I2 03/13/1,2 1.00 Diesel Range 0.10 < 0.10 U
FID4A 1.0 Motor Oil- Ranqe O.2Q < 0.20 U

8 6. 9?

ooo /-1vR

o-Terphenyl

Reported in mg/L (ppm)

EFV-Effective Final Vol-ume in mL.
DL-Dj-Iution of extract prior to analysi_s.
RT,-Rcnarfinn litnit.

Diese.r range quanti-tation on total peaks in the range from c12 to C24.
Motor Oi-I range quantitation on totaL peaks in the range from C24 to C38.
HC ID: DRO/RRO indicate resufts of organics or additional- hydrocarbons in
ranges are not identifiabl_e.

FORM I uL,lT.ffi,,_



firs5fisrb@
INCORPORATEDORGAI.IICS AI{AIYSIS DATA SHEET

NWTPHD by GClFID-SiIica and Acid CJ.eaned
Page 1 of 1

Lab Sample ID: LCS-03L2L2
LIMS IDz 12-4048
Matrix: Water

SanpJ-e ID: LCS-031212
LCS/LCSD

OC Rennrt Nn. r1T,47-URSYv.\vYvr

Project: Laurel- Station/Kinder Morgan
331 627 1 8

Data Release Authorized.: C$rrtrn Date Sampled: 03/01 /I2
Reported: 03/I4/L2 Date Received: 03/09/12

Date Extracted LCS/LCSD: 03/1,2/72 Sample Amount LCS: 500 mL
LCSD: 500 nL

Date Anal-yzed LCS: 03/I3/I2 12:43 Final- Extract Vol-ume LCS: 1.0 mL
LCSD: 03 / 13 / 1-2 13 : 07 LCSD: 1 . 0 mL

Instrument/Analyst LCS: FID/MH Di1ution Factor LCS: l-.00
LCSD: FID/MH LCSD: 1.00

Spike LCS Spike LCSD
Range LCS Added-LCS Recovery LCSD Added-LCSD Recowery

Diesel 2 .64 3. 00 BB.ot 2.60 3.00

TPIID Surrogate Recovery

LCS LCSD
88.38 87.3%

per SW846.

86.7S 1.58

o-Terphenyl

Resul-ts reported in mglL
RPD cal-cul-ated using sampfe concentrations

FORM III
i i; ii-- 5**;?.;Eil#
L,i D-" ='F t *-i. H.r $-tr "'+ L^5



Arsbfisrb@
INCORPORATED

TPHG WATER SURROGATE RECOVERY SUMI'fARY

ARI Job z UL41
Matrix: Water

{TF'T)
(BBZ)

Client ID

QC Report No: UL47-URS
Project: Laure1 Station/Kinder Morgan

Event:33762778

TFT BBZ TOT OUT
MB-031612 99.38 99.22 0

0

0
0
0
0
0
0
0
0
0
n

0
0
0
n

0
n
n
n
n
n
n

0

Log Number Range: 12-4048 to

LCS/MB LIMITS QC LIMITS
(80-120) (80-120)
(80-120) (80-120)

]-2-407 4

LCS-031612
LCSD-031612
MW-5
MW-11
MW-7
MW-1
sw-3
MW_4
MW-6
MB-031 912
LCS-031912
LCSD-031912
MW-2
MW-9
sw-4
sw-2
sw-1
MB-031812
LCS-031812
LCSD-031812
MW-DUP1
MW-DUP1 RE
Trip Blank 1
Trip Blank 2
Trip Blank 3

T ri fluorotoluene
Bromobenzene

103? I02z
t02z 99.5t

95.72 95. 9t
99.08 99.8r
97.8t 98.22
97.22 99.22
97 . 18 99. 9E
96.18 97.88
97.12 99.6t
99. s8 100?
104I L02Z
to2z 99.5t

9? . 0t 96.42
99. 8? 1008
99.38 rO2Z
9? . 88 99 .62
101t 10 4 I

96.42 91.82
105? L02Z

99. 3? 98 . 18
99.8? 99.72
94.58 97.88
100r 98.78

99.12 99.12
99. 0* 99. 9?

FORM II TPHG

Page 1 for ULA1 E -a e j ,i a'rigsi,F a .:s-,iL -r' i 6-ts t-F {t"} . E



Arsbfisrb@
INCORPORATED

BETX WATER ST'RROGAIE RECOVERY SI'MIIARY

ARI ,Job. UL41
Matrix: Water

/TTT\
.RR7'\

C].ient ID
MB-031612
LCS-031612
LCSD-031612
MW-5
MW-11
MW-7
MW-1
sw-3
MW-4
MW-6
MB-031912
LCS-031912
LCSD-031912
wfl-2
MW-9
sw-4
sw-2
sw-1
MB-031812
LCS-031812
LCSD-031812
MW-DUP1
MW-DUP1 RE
Trip Blank L

Trip Blank 2
Trip Blank 3

Tri- f l-uorotol-uene
Bromobenzene

99.22 98.3?
103t 1.022
103? 99. 5t

96. 5? 96.22
99. 8r 99. 68
98.48 99.38
98. 68 100?
98.11 L02Z
97 .42 98.88
97.58 1018
r02z 104?
1058 1048
1_O2Z 101?

98.22 97 .92
L02Z 103I
L02Z 103I

99.72 1018
1038 106t

96.18 98.22
1038 rO2Z

97.0? 98.08
99. 5? 99. s8
92.12 96.42
L02Z 100I
1008 99 .42

99.62 99. 88

QC Report No: UL47-URS
Project: Laurel- Station/Kinder Morgan

Event:33762778

TFT BBZ TOT OUT
n

n
n
n
n
n

0

0
0

0
0

0

0

n
n
n

0

Log Number Range t L2-4048 to

LCS/MB LII'|ITS QC LIMITS
(79-L20) (80-120)
(-79-1,20) (80-120)

L2-407 4

FORI"! II BETX

Page 1 for UL47 + ;; E :, 4 -3 ;fe fi:.e 5-j+ 
- 

--'
L-;H-*+ i i{J€-i,i:j:-=



ORGAI{ICS AT.TAIYSIS DATA SHEET
BETX by Method SW8021Bvlod
TPHG by Method NLTPIIG
Page 1 of 1

Lab Sample ID: MB-031612
LIMS ID z 12-4048
Matri-x: Water
Data Rel-ease Authorized:
Reported: 03/20/1.2

Date Analyzed: 03/16/12 07:20
Instrument/Analyst : PIDl/.ILW

CAS Nunber Analyte

aANALYTTCAL (h
RESOURCESV
INGORPORATED

SampJ-e ID: MB-031512
IdETHOD BLAI.IK

QC Report No: UL47-URS
Project: Laurel- Station/Kinder Morgan

Event: 337 62'778
Date Sampled: NA

Date Received: NA

Purge Vol-ume: 5.0 mL
Dilution Factor: 1.00

RJ, Result

1I-43-2 Benzene
r-uo-ud-J Iol-uene
100-41--4 Ethylbenzene
L7960I-23-1. m,p-Xylene
95-41-6 o-Xylene

o.25 < 0.25 U
o.25 < 0.25 U
0.25 < 0.25 U
0.50 < 0.50 u
0.25 < 0.25 U

GAS ]D
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U

BETX Surrogat€! Recoverl

Trifluorotoluene 99.22
Bromobenzene 98.3?

Gasoline Sunogate Recoverl

Trif l-uorotol-uene
Bromobenzene

99.38
99.22

BETX val-ues reported in pgll, (ppb)
Gasol-j-ne val-ues reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoline range from ToLuene to Naphthalene.

FORM I i ;l i; - F*ea-FfisF ''-.*jr tu* 5 j ' {i;',$ B_"n &;Ji {.,# +*/



ORGAI{ICS AI{AIJYSIS DATA SHEET
BETX by Method SW8021SIod
TPHG by Method IiIYflIPIIG
Page 1 of 1

Lab Sample ID: MB-031812
LIMS IDz 12-4060
Matrix: Water
Data Rel-ease Authorized:
Reported: 03 / 20 / 12

Date AnaLyzed: 03/18 /12 11:14
Instrument/Analyst : PIDl/rILW

C,AS Nunber Analyte

4
ANALYTICALI&Eil
RESOURCES\7
INCORPORATED

Sauple ID: MB-031812
METHOD BI,AIiIK

QC Report No: UL47-URS
Project: Laurel- Station/Kinder Morgan

Event: 337 62'778
Date Sampled: NA

Date Received: NA

Purge Vol-ume: 5. 0 mL
Dil-ution Factor: 1.00

Rt ReEuLt

7L-43-2 Benzene
108-88-3 To]uene
100-41-4 Ethylbenzene
77 9601.-23-1. m, p-Xylene
95-47-6 o-XvLene

0.25 < 0.25 U

0.25 < 0.25 U
0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.1"0 < 0.10 U ---

BETX Surrogate Recovery

Tri-f l-uoroto]uene 96. 1?
Bromobenzene 98.22

GaeoJ.ine Surrogate Recoverlz

Tri-f l-uorotoluene
Bromobenzene

96.42
97.83

BETX val-ues reported in pgll, (ppb)
Gasoline val-ues reported in mg/L (ppm)

GAS: Indicates the presence of gasoline or weathered gasoli-ne.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.

Quantitatj-on on total- peaks in the gasoline range from Toluene to Naphthalene.

FORI'! I ; t": ; t'=' " fh;lgri{R d " .' ,L;;*, + t u;'€J-d{i'i;} r-;



ORGA}TICS AT.IAIYSIS DATA SHEET
BETX by Method SW8021E['1od
IPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: MB-031912
LIMS ID: 12-4055
Matri-x: Water ,./
Data Rel-ease Autho r ized: /D
Reportedz 03/20/72

Date Anal-yzed2 03/19/72 11:05
Instrument/Analyst : PIDl/.ILW

CAS Number Analyte

- a,ANALYTICAL TMA
RESOURCES\Z
INCORPORATED

Sanple ID: MB-031912
METHOD BIJAIiTK

QC Report No: UL47-URS
Project: Laurel- Station/Kinder Morgan

Event:33762718
Date Sampled: NA

Date Received: NA

Purge Vol-ume: 5.0 mL
Dil-uti-on Factor: 1.00

RL Regul-t

1I-43-2 Benzene
ruo-d6-J IoJ_uene
100-41-4 Ethylbenzene
L79601.-23-I m,p-Xylene
95-47-6 o-Xvl-ene

0.25 < 0.25 U
0.25 < 0.25 U
0.25 < 0.25 U
0.50 < 0.50 U
0.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U ---

BEIX Sunogate Recovery

Tri f l-uorotol-uene 1-022
Bromobenzene 104E

Gasoline Surrogate Recovery

Tri fluorotoluene
Bromobenzene

99.58
1008

BETX values reported in pgll, (ppb)
Gasol-j-ne values reported in mglL (ppm)

GAS: fndicates the presence of gasoJ_ine or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total peaks in the gasoline range from Tol-uene to Naphthalene.

FORI4 I * ** En i i.h?,#il&;,FiF:eJ h-. -"+r E " H-# tLi d.* # if-!



ORGAI{ICS ATiI,ALYSIS DATA SIIEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: UL47A
LIMS tDz L2-4048 ,4,
Matri-x: Water {/
Data Re]ease Autho rized:/0
Reported: 03 / 20 / 1.2

Date Anal-yzed: 03/1,6/1.2 1.2225
f nstrument,/AnaJ-yst : PIDl/JLW

CAS Nunber Analyte

aANALYTICAL(A
RESOURCESV
INCORPORATED

Sauple ID: t{91-5
SAI'!PLE

QC Report No: UL47-URS
Project: Laurel- Station/Kinder Morgan

Event: 337 62'778
Date Sampled: 03/07 /12

Date Recei-ved: 03/09/12

Purge VoLume: 5.0 mL
Dil-ution Factor: 1.00

RL Result

1L-43-2 Benzene
108-88-3 Toluene
l-00-41-4 Ethylbenzene
11960I-23-L m,p-Xylene
95-41-6 o-XyLene

o.25 < 0.25 U

0.25 < 0.25 U

o.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recovery

Trifluorotoluene 96.5t
Bromobenzene 96.22

Gasoline Surrogate Recoverfi

Tri f l-uorotol-uene
Bromobenzene

95.73
95.9t

BETX vaLues reported in pgll, (ppb)
Gasoline val-ues reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total peaks in the gasoline range from Tol-uene to Naphthalene.

FORXvt I E i: : t. - ;:e,d-R;:B;-. 1 L'
a jil "'g : . qn-dF$;ritu #*J



ORGA}IICS ANALYSTS DATA SHEET
BETX by Method SW8021Et'lod
TPHG by Method lilW:IPHc
Page 1 of 1

Lab Sample ID: UL47B
LIMS IDz ).2-4049
Matrix: Water ,aV
Data Rel-ease Authortzedzffi
Reported: 03 / 20 / 12

Date Analyzed: 03/16/12 12:55
Instrument/Analyst : PIDl/.ILW

CAS Nunber Anal.yte

ANALYTICAL(A
RESOURCES\Z

sample rD: t{}l-l1 
INGoRPoRATED

SAI'{PLE

QC Report No: UL47-URS
Project: Laurel- Station/Kinder Morgan

Event : 337 627'7 I
Date Sampled: 03/07 /12

Date Received: 03/09/1,2

Purge Vol-ume: 5.0 mL
Dilution Factor: 1.00

RL Result

7L-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
L1960L-23-I m,p-Xylene
95-4'l -6 o-Xv.l-ene

0.25 < 0.25 U

0.25 < 0.25 U
o .25 < 0.25 U

0.50 < 0.50 U

o.25 < 0.25 U

GAS ID
Gasoline Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recoverlr

Trifl-uorotoluene 99.8E
Bromobenzene 99.68

GasoJ-ine Surrogate Recovery

Tri- f l-uorotol-uene
Bromobenzene

99.08
99.8?

BETX va1ues reported in pgll, (ppb)
Gasol-ine values reported in mglL (pprn)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an i-dentifiabLe qasofine pattern.
n,,-^+..i r -+ lvudrrL-LLdLrerl orr total- peaks in the gasoline range tto^ toirrene to Naphthalene.

FOR!{ I : ;:r t I --l; *-s. "-,s "fE. 
j:" -,:

!-*i h-, '* i *# rBi-.P tt-F u' ..:-



ORGANICS ANAIYSIS DAIA SHEET
BETX by Method SW8021EN1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: UL47C
LIMS IDz I2-4O5O
Matrix: Water
Data Rel-ease Authorized:
Reported: 03/20/12

Date AnaLyzed: 03/1.6/1.2 73224
Instrument/Analyst : PIDl/JLW

CAS Nulber Analyte

a'ANALYTTCAL (aJn
RESOURCES\7
INCORPORATED

SanpJ.e ID: lll{-?
SA!!PLE

QC Report No: UL47-URS
Project: Laurel- Station/Kinder Morgan

Event: 337 62'7'78
Date Sampled: 03/07 /1,2

Date Received: 03/09/12

Purge VoLume: 5.0 mL
Dilution Factor: 1.00

RL Reeu].t

'17-43-2 Benzene
108-88-3 ToLuene
l0O-41-4 Ethylbenzene
l7960I-23-l m,p-Xylene
95-47 -6 o-Xyl-ene

o.25 < 0.25 U

o.25 < 0.25 U

o.25 < 0.25 U

0.50 < 0.50 U

0.25 < 0.25 U

GAS ID
Gaso.l-ine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recoverl

Tri-fl-uorotol-uene 98.4?
Bromobenzene 99.3?

Gasol,ine Surrogate Recovery

Tri-f l-uorotoluene
Bromobenzene

97.88
98.22

BETX val-ues reported in pgll, (ppb)
Gasol-ine val-ues report.ed in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasolJ-ne.
GRO: Positive result that does not match an identj-fiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoline range from Toluene to Naphthalene.

FOR!! I '; ;: ;i= ;-;E-'-F+1F:T--**
!-.f b--" '=-J I 'u {Lr' '{k 'L-! E:



ORGANTCS AI.IAIYSIS DATA SHEET
BETX by Method SW8021BNlod
TPHG by Method NVTTPHG
Page 1 of L

Lab Sample ID: VL47D
LIMS ID:. 12-4051
Matrix: Water 4
Data Release Authorized:. ///
Reported: 03 / 20 / 12

Date Analyzed. 03/'1.6/'1.2 13:54
Instrument/Analyst : PIDl/JLW

CAS Nunber Analyte

aANALYTTCAL (Jnt
RESOURCES\z

sample rD: tfi{-l 
INGoRPoRATED

SA}!PI,E

QC Report No: UL47-URS
Project: Laurel- Station/Kinder Morgan

Event : 337 62'l'7 8
Date Sampled: 03/07 /12

Date Received: 03/09/12

Purge Vol-ume: 5.0 mL
Dil-ution Factor: 1.00

RJ. Result

7L-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ettrylbenzene
I1960I-23-L m,p-XyIene
95-4'7-6 o-Xylene

o.25 0.57
0.25 < 0.25 U
0.2s 0. 68
0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
GasoJ.ine Range Hydrocarbons 0.10 O.29 GRO

BETX Surrogate Recoverl

Tri-fl-uorotol-uene 98. 6t
Bromobenzene 100t

Gasoline Surrogate Recovery

Trif l-uorotoLuene
Bromobenzene

Yt.zz
99.22

BETX val-ues reported in pgll, (ppb)
Gasoline val-ues reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoJ_ine.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I ,, :q E S -T ;?F;-*fE;=.T.'
LJ L 

=: 
B 1t-r €'"J flln *-.P --J



ORGA}IICS AI.IAIYSIS DATA SHEET
BEIX by Method SW8021Bt'tod
TPHG by Method liItflIPHG
Paqe 1 of 1

Lab Sample ID: UL47E
LIMS IDz 12-4052
Matrix: Water
Data Rel-ease Authorized:
Reportedz 03/20/12

Date Anal-yzedz 03/16/12 1,4223
Instrument/AnaJ-yst : PIDL/JLW

CAS Nunber Anal.yte

t
ANALYTICAL(h
RESOURCES\7
INCORPORATED

SampJ-e ID: SW-3
SAIvtPLE

QC Report No: UL4?-URS
Project: LaureL Station/Kinder Morgan

Event:33762718
Date Sampled: 03/O7 /12

Date Received: 03/09/1,2

Purge Vol-ume: 5. 0 mL
Dil-ution Factor: 1.00

RI. Reeult

7L-43-2 Benzene
108-88-3 Toluene
100-41-4 EttryJ.benzene
L7960I-23-7 m,p-Xylene
95-41 -6 o-Xvl-ene

o.25 0.39
0.25 < 0.25 U

0.25 0.27
0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasoline Range Hydrocarbons 0.10 0.56 GRO

BETX Surrogate Recoverl

Tri-fluorotol-uene 98.1t
Bromobenzene I02Z

Gasoline Surrogate Recoverlz

Tri-fluorotoluene 97.I2
Bromobenzene 99. 9t

BETX va.l-ues reported in pgll, (ppb)
Gasol-j-ne values reported in mgll, (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total- peaks in the gasol-ine range from Toluene to Naphthalene.

FORI'I I :. ii i ! -? r"fr;-Fr#:l' j;
t#E--- ""9 I " tu&-|{4-FlJ "=



ORGANICS AI.IATYSIS DATA SHEET
BETX by Method SW8021Et'1od
TPIIG b!, Method NI{TPHG
Page 1 of 1

Lab Sample ID: UL47F
LIMS ID:. L2-4053
Matrix: Water
Data Release Authori-zed:
Reported: 03 / 20 / 1.2

Date AnaLyzed: 03/16/12 !4252
Instrument/Analyst : PIDl/JLW

CAS Nunber Analyte

ANALYTICALIa
RESOURCES\7

sanple rD: t'ttil-4 
INGoRPoRATED

SAMPLE

QC Report No: UL47-URS
Project: Laurel- Station/Kinder Morgan

Event: 337 62'178
Date SampJ-ed: 03/07 /I2

Date Received: 03/09/12

Purge Vol-ume: 5.0 mL
Dil-ution Factor: 1.00

RI Reeu].t

7L-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
L19601-23-1, m,p-Xylene
95-41 -6 o-Xv.l-ene

o.25 0.41
0.25 < 0.25 U
o.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasoline Range Hydrocarbons 0.10 0.57 GRO

BETX Surrogate Recoverlz

Trif l-uorotof uene 97 .42
Bromobenzene 98.88

Gasoline Surrogate Recoverl

Trif l-uorotol-uene
Bromobenzene

96. 1t
91.82

BETX va.l-ues reported in pglL (ppb)
Gasol-ine val-ues reported in mgll, (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

FOFiM + ; :. ; I *F :1*.;I* ""8 ;" - 
-t,-F E** ""? :i ' EJ fr,ts tt'- M iJ



ORGAI.IICS AITAIJYSIS DATA SI{EET
BETX by Method SW8021EN1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Samp1e ID: ULA]G
LIMS IDz 12-4054
Matrix: Water
Data Release Authorized:
Reported: 03/20/12

Date Anal-yzed: 03/1-6/1.2 15229
Instrument/Analyst : PIDl/JLW

CAS Nunber Analyte

aANALYTTCAL(Jn
RESOURCES\7
INCORPORATED

SampJ.e ID: MiI-5
SAMPLE

QC Report No: UL47-URS
Project: Laurel Station/Kinder Morgan

Event: 337 62"178
Date Sampled: 03/08/12

Date Received: 03/09/12

Purge Vol-ume: 5.0 mL
Dil-ution Factor: 1.00

RL Resu].t

'lI-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
119601-23-I m,p-Xyl-ene
95-41 -6 o-Xvl-ene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ]D
Gasoline Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recovery

Trifl-uorotol-uene 97.58
Bromobenzene 1018

GaeoJ-ine Suuogate Recovery

Trif l-uorotol-uene
Bromobenzene

9-t .7 Z

99. 6t

BETX val-ues reported in pgll, (ppb)
Gasol-ine val-ues reported in mg/L (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positj-ve resul-t that does not match an identifiable gasoline pattern.

Quantitation on totaf peaks in the gasoline range from Tol-uene to Naphthalene.

FOR!! I i 
'F 

i ? -= r"&flRiE # i;"
u"f L* ** r,l 4;d iu llt-Ji 1J'j u



ORGA}IICS A}TAI.YSIS DATA SHEET
BETX by Method SW8021&lod
TPHG bV Method I{W:IPHG
Paqe 1 of 1

Lab Sample ID: VL47H
LIMS ID:12-4055
Matrix: Water
Data Release Authorized:
Reported: 03 / 20 / 1.2

Date Anal-yzed: 03/79/12 11:48
Instrument/Analyst : PIDl /JLW

CAS Nunber Analyte

aANALYTTCAL ut-r
RESOURCES\Z

sarnple rD: ldl{-2 
INGoRPoRATED

SAI"IPLE

QC Report No: UL47-URS
Project: Laurel- Station/Kinder Morgan

Event:33762778
Date Sampled: 03/08/12

Date Received: 03/09/12

Purge Vol-ume: 5.0 mL
Dilution Factor: 1.00

RL Result

1L-43-2 Benzene
r-uu-uu-J I'oJ-uene
100-41-4 Ethylbenzene
L1960I-23-l. m,p-Xylene
95-41 -6 o-Xy]ene

0.25 < 0.25 U
0.25 < 0.25 U
0.25 < 0.25 U
0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U

BETX Surrogate Recoverl

Trif luorotol-uene 98.22
Bromobenzene 97.92

Gasoline Surrogate Recoveelz

Tri- f l-uorotol-uene
Bromobenzene

97.0t
96.42

BETX values reported in pgll, (ppb)
Gasol-ine val-ues reported in mglL (ppm)

GAS: Indicates the presence of gasolj-ne or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e gasoline pattern.

Quant j-tation on total- peaks in the gasoli-ne range f rom Tol-uene to Naphthalene.

FORM I r ail *+ ri 'lr,hiFi-+d.-
il L-- ='t g Ti.-f g-i trt il- I



ORGA}UCS AI.IAIYSIS DATA SHEET
BEIX by Method SW8021Et'tod
TPHG by Method NVI|IIPHG
Paqe 1 of 1

Lab Sample ID: UL47I
LIMS ID; 12_4056
Matri-x: Water
Data Release Authorized:
Reported: 03 / 20 / 1.2

Date Analyzedz 03/L9/!2 12278
Instrument/Analyst : PIDl/JLW

CAS Nunber Analyte

aANALYTTCAL(JDl
RESOURCES\7
INCORPORATED

SampJ.e fD: l4l-9
SAI'IPLE

Ar. Danar+ rr'rn. IIL47-URS
. Yv r\vi/vr

Project: LaureL Station/Kinder Morgan
Event:33762778

Date Sampled: 03/08/12
Date Recei-ved: 03/09/1,2

Purge Vol-ume: 5.0 mL
Dilution Factor: 1.00

RL Resu].t

'll-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Etlrylbenzene
L1960I-23-1. m,p-XyJ-ene
95-47-6 o-Xyl-ene

0.25 < 0.25 U

0.25 < 0.25 U

o.25 0.29
0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
GasoJ.ine Range Hydrocarbone 0.10 O.32 GRO

BETX Sumogate Recoverl

Trif l-uorotol-uene 1,022
Bromobenzene 103?

GaEoline Surrogate Recoverl

Trifluorotoluene 99.88
Bromobenzene 1008

BETX val-ues reported in pgll, (ppb)
Gasol-ine val-ues reported i-n mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabte gasofine pattern.

Quantitation on total- peaks in the gasoline range from Toluene to Naphthalene.

FORM I



ORGA}IICS A}TATYSIS DATA SHEET
BETX by Method SW8021&lod
TPHG by Method NWEPHG
Page 1 of 1

Lab Sample fD: VL47J
LIMS ID z 12-4051
Matrix: Water 4Data ReLease Authorized: zQ
Reported: 03/20/12

Date AnaLyzed. 03/19/1,2 12: 47
Instrument/AnaJ-yst : PIDl/JLW

C,AS Nunber Arralyte

F
ANALYTIGAL(ffi|
RESOURCES\7

sampre rD: sw-A 
INGoRPoRATED

SAIvtPLE

QC Report No: UL47-URS
Project: LaureL Station/Kinder Morgan

Event: 337 627'lI
Date Sampled: 03/08/12

Date Received: 03/09/72

Purge Vol-ume: 5.0 mL
Dil-ution Factor: 1.00

RL ReeuLt

1L-43-2 Benzene
108-88-3 To]uene
100-41--4 Ethylbenzene
119601-23-l. m,p-Xylene
95-41 -6 o-Xy]ene

0.25 < 0.25 U

0.25 < 0.25 U
o.25 < 0.25 U

0.50 < 0.50 u
o.25 < 0.25 U

GAS ]D
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recovery

Trif l-uorotol-uene 1,022
Bromobenzene 103?

Gaeoline Suuogate Recoverl'

Tri fLuorotoluene
Bromobenzene

99.38
L02Z

BETX val-ues reported in pglL (ppb)
GasoLine val-ues reported in mgll, (ppm)

GAS: Indicates the presence of gasoline or weathered gasotine.
GRO: Posj-tive resul-t that does not match an identifiable gasofine pattern.

Quantitation on total- peaks in the gasoline range from Toluene to Naphthalene.

FOR}I I & E;r i; i --j ;-AF.F5---4hlT {l;,qJ t** -"f i L"!t ?';J *'il" i--*



ORGAI{ICS AT.TAIYSIS DATA SHEET
BETX by Method SW8021Etvtod
IPHG blz Method NW:IPHG
Page 1 of 1

Lab Sample ID: UL47K
LIMS ID; 12-4058
Matrix: Water 4
Data Rel-ease Author:-zed: /20
Reportedz 03/20/1,2

Date AnaLyzed: 03/1,9/1,2 13:16
Instrument/Analyst : PIDl /.ILW

CAS Nunber Analyte

aANALYTTCAL(J.n
RESOURCES\7
INCORPORATED

Samp1e ID; SW-2
SAMPLE

QC Report No: UL47-URS
Project: Laurel Station/Kj-nder Morgan

Event:33762178
Date Sampled: 03 / 08 / 1.2

Date Received: 03/09/1,2

Purge Vol-ume: 5.0 mL
Di-l-ution Factor: 1.00

Rf. Result

11--43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
L79607-23-1. m,p-Xylene
95-4'7 -6 o-Xvl-ene

0.25 < 0.25 U
0.25 < 0.25 U
0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U ---

BEIX Surrogate Recovery

Trifl-uorotol-uene 99.'72
Bromobenzene 1018

Gaeoline Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

97.8t
99.62

BETX values reported in pgll, (ppb)
Gasol-ine val-ues reported in mg/L (ppm)

GAS: Indicates the presence of gaso.J-ine or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasol-ine pattern.

Quantitation on totaL peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I ; i I ; i .-i' s-* f-* r-e -3 g-E
'a-F L "'? ii L/ H-f €J { e,"-/



ORGAT.IICS A}IAI.YSIS DATA SHEET
BETX by Method SW8021Et4od
TPHG by Method NWTPHG
Page 1 of 1

Lab Samp1e ID: UL47L
LIMS ID: L2-4059
Matrix: Water /
Data Release Author1zedz ,flReported: 03/20/1.2

Date Analyzed: 03/19/12 13:46
Instrument/AnaIyst : PIDl/JLW

CAS Nuuber Arralyte

a
ANALYTICAL(hra
RESOURCES\7

sanpre rD: sw-1 
INGoRPoRATED

SA!{PI,E

QC Report No: UL47-URS
Project: Laurel Station/Kinder Morgan

Event:33?62778
Date Sampled: 03/08/1,2

Date Recei-ved: 03/09/1,2

Purge Vol-ume: 5.0 mL
Dil-ution Factor: 1.00

RL Regu1t

'71--43-2 Benzene
108-88-3 To]-uene
100-41-4 Ethylbenzene
L1960I-23-I m,p-Xylene
95-4'7 -6 o-Xvl-ene

o.25 < O.25 U
0.25 < 0.25 U
0.25 < 0.25 U
0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasoline Range Hydrocarbons 0.10 < 0.10 U

BETX Surrogatc! Recovery

Trifluorotol-uene 1038
Bromobenzene 106t

GasoJ.ine Sunogate Recoveraz

Tri fluorotoLuene
Bromobenzene

101?
104r

BETX val-ues reported in pgll, (ppb)
Gasol-j-ne val-ues reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.

Quantitation on total- peaks in the gaso.l-ine range from Tol-uene to Naphthal-ene.

FORII I e i :: i ; -'1? -"Fs ;*5 Xf* -l i,
n. Js lrk"", -,t f, " tr.i' tu U;.* r r.



ORGA}IICS AT.IAIYSIS DATA SITEET
BEIX by Method SW8021Bt'lod
TPHG by Method I|WIPHG
Page 1 of 1

Lab Sample ID: UL47M
LIMS ID z 12-4060
Matrix: Water Z
Data Rel-ease Authorizedz ./JUReported: 03 / 29 / L2

Date Anal-yzed: 03/16/72 20252
Instrument/Analyst : PIDl/rILW

CAS Nunber Analyte

aANALYTTCAL (Jn
RESOURGESV
INCORPORATED

Sample fD: t'|}I-DUPl
SA}4PLE

QC Report No: UL47-URS
Project: Laurel- Station/Kinder Morgan

Event:33762118
Date Sampl-ed: 03 / 08 / 1.2

Date Received: 03/09/1,2

Purge Vol-ume: 5. 0 mL
Dil-ution Factor: 1.00

RL Result
'll-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
1-'79601-23-L m,p-XyJ-ene
95-4'7-6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasoline Range Hydrocarbons 0.10 < 0.10 U

BETX Surrogate Recovery

Trif l-uorotoluene 92.72
Bromobenzene 96.42

GasoJ-ine Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

94.52
97.88

BETX val,ues reported in pgll, (ppb)
Gasoline val-ues reported in mgll, (ppm)

GAS: Indlcates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an j-dentifiable gasoline pattern.

Quantitation on total- peaks in the gasoline ranqJe from Toluene to Naphthalene.

FORM I A Lq+. e c o7a ?\/oz*



ORGAI{ICS AT.IAIYSIS DATA SHEET
BETX by Method SWSO2lEMod
TPHG by Method N9illIPHG
Page 1 of 1

Lab Samp]e ID: UL47M
LIMS ID: 12-4060
Matrix: Water
Data Release Authorized:
Reportedz 03/29/1.2

Date Analyzed: 03/1.8/1,2 1.4:1.0
Instrument/Analyst : PIDl/JLW

CAS Nunber Analyte

t
ANALYTICALTm|
RESOURCESV

sampre rD: M.I-DUPI 
INooRPoRATED

REA}IAIJYSIS

QC Report No: UL47-URS
Project: Laurel Station/Kinder Morgan

Event:33762718
Date Sampled: 03/08/12

Date Received: 03/09/12

Purge Vol-ume: 5.0 mL
Dilution Factor: 1.00

RL Resu].t

'7 I- 43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
I1960L-23-l m,p-Xylene
95-47 -6 o-Xv]ene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U

BETX Sumogate Recovery

Tri-f l-uorotoluene 99. 58
Bromobenzene 99.58

Gasoline Surrogate Recovery

Tri fluorotoluene
Bromobenzene

99.8t
99.72

BETX val_ues reported in pgll, (ppb)
GasoLine val-ues reported in mglL (ppm)

GAS: Indj-cates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.

Quantitation on totaf peaks in the gasol-ine range from ToLuene Lo Naphthalene.

FORM I Vt-'tV. cocz<R



ORGAI.IICS Af.IALYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method IiIW:IPHG
Page 1 of 1

Lab Sample ID: UL47N
LIMS IDz L2-4061 4
Matrix: Water *'
Data Rel-ease Authorizedy'/'
Reported: 03/20/1,2

Date Anal-yzed: 03/16/12 09:58
lnstrument,/Analyst : PIDl/JLW

CAS Nuuber Analyte

t
ANALYTTCAL(h
RESOURCES\Z
INCORPORATED

Sanple ID: Trip Blank 1
SA}IPI,E

QC Report No: UL47-URS
Project: Laurel Station/Kinder Morgan

Event:33762778
Date Sampled: 03/07 /12

Date Received: 03/09/72

Purge Vol-ume: 5.0 mL
Dil-ution Factor: 1.00

RL Reault

7L-43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 EthyLbenzene
L1960I-23-I m,p-Xylene
95-47 -6 o-XVl-ene

0.25 < 0.25 U

0.25 < 0.25 U
o.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasofine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Sumogate Recoverlz

Trifluorotoluene 1,022
Bromobenzene 100t

Gaeoline Surrogate Recovery

Trif Iuorotol-uene
Bromobenzene

1008
98.78

BETX vaLues reported in pglL (ppb)
Gasoline values reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e qasoline pattern.

Quantitatlon on totaf peaks in the gasoline range from ToLuene to Naphthalene.

FORIr! I {-}i**,t.ffEilE"}a-



ORGAI{ICS ANAIYSIS DATA SHEET
BETX by Method Sw8021B!4od
IPHG by Method NWTPHG
Page 1 of 1

Lab Sampl-e ID: UL470
LIMS IDt ]-2-4073
Matrix: Water
Data Rel-ease Authorized:
Reported: 03/20/1.2

Date Anal-yzed: 03/I6/1,2 1.O:28
Instrument/Analyst : PIDl/JLW

CAS Nunber Analyte

/

aANALYTTCAL(h
RESOURCESV
INCORPORATED

SampJ.e ID: lrip Blank 2
SAMPLE

QC Report No: UL47-URS
Project: Laurel Station/Kinder Morgan

Event: 337 62'7'78
Date Sampled: 03/07 /1,2

Date Received: 03/09/I2

Purge Vol-ume: 5.0 mL
Di-l-ution Factor: 1.00

RL Resu].t

7L-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
1-1960I-23-1 m,p-Xylene
95-47-6 o-Xvfene

o.25 < 0.25 U

o.25 < 0.25 U

o.25 < O.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasol- j-ne Range Hydrocarbons 0.10 < 0.10 U ---

BEIX Surrogate Recoverl

Trif ]uorotof uene 1008
Bromobenzene 99.42

Gasoline Surrogate Recoverlz

Trif l-uorotol-uene
Bromobenzene

99.72
99.72

BETX vaLues reported in pgll, (ppb)
Gasoline val-ues reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

FORDI I



ORGANTCS ANAIYSIS DATA SHEET
BETX by Method SW8021Bvtod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample fD: UL47P
LIMS IDz 12-4014
Matri-x: Water
Data Rel-ease Authorized:
Reported: 03 / 20 / 12

Date Analyzed: 03/16/1,2 L0:57
Instrument/AnaIyst : PIDl/JLW

CAS Nunber Analyte

aANALYTTCAL(Jnt
RESOURCES\7
INCORPORATED

SampJ.e ID: Trip Blank 3
SEMPLE

QC Report No: UL47-URS
Project: Laurel- Station/Kinder Morgan

Event:33762778
Date Sampled: 03/07 /1.2

Date Received: 03/09/I2

Purge Volume: 5.0 mL
Dil-ution Factor: 1.00

RL Result

17-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
17960I-23-L m,p-Xylene
95-47 -6 o-Xv]ene

0.25 < 0.25 U
o.25 < 0.25 V
0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recoverl

Tri-f l-uorotoluene 99. 68
Bromobenzene 99.88

Gasoline Sunogate Recoverl

Trif l-uorotol-uene
Bromobenzene

99.0?
99.98

BETX val-ues reported in pgll, (ppb)
Gasoline values reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoli-ne range from Tol-uene to Naphthalene.

FORDI I ; ;i :. i ---% x-#i*"r j-p--I-:-'*s*- x . tfgiff I *""-"



ORGAIIICS AI.IAIYSIS DATA SHEET
TPHG by Method l{W:IPHc
Page 1 of 1

Lab Sample ID: LCS-031612
LIMS ID: 12-4048
Matrix: Water
Data Rel-ease Authorized:
Reported: 03 / 20 / 12

aANALYTTCAL(J8'
RESOURCESV
INCORPORATED

Sample rD: LCS-031512
I.AB CONTROL SA4PI,E

QC Report No: UL47-URS
Project: Laurel- Station/Kinder Morgan

Event: 337 62'1"1 8
Date SampJ-ed: NA

Date Received: NA

Spike LCSD

Date Analyzed LCS: O3/16/1,2 08:18 Purge Vol-ume: 5.0 mL
LCSD: 03/1.6/1,2 09:29

fnstrument/Ana]yst LCS: PIDI/JLW Dil_ution Factor LCS: 1.0
LCSD: PIDl/JLW LCSD: 1.0

Spike LCS
Analyt€ LCS Added-LCS R€covery LCSD Added-LCSD Recovery RpD

Gasoline Range Hydrocarbons 1.07 1.00 10?t 0.96 1.00 96.09 1o.gs

Reported in mglL (ppm)

RPD cal-cul-ated using sample concentrati_ons per SW846.

TPHG Surrogate Recovery

LCS LCSD
Trifluorotol-uene 1038 ]-022
Bromobenzene I02Z 99.58

FORM III i fr ; ,i + --i! f-S. ,fl.+ j-rs *"8 
5:1,.

t-f fr-* = s ifi.r E",]. 1d-r [ ---'



ORGAI.IICS AI{AIYSIS DATA SHEET
BETX by Method SW8021Slod
Page 1 of 1

Lab Sampl-e f D: LCS-O31612
LIMS ID: L2-4048
Matri-x: Water
Data Release Authorized:
Reported: 03 / 20 / 12

AnaIyt€

Date Anal-yzed LCS z 03/1.6/12 08:.18 Purge Volume: 5.0 mL
LCSD: 03/16/'12 09:29

Instrument/Analyst LCS: PIDI/JLW Dil-utj-on Factor LCS: 1.0
LCSD: PIDl/JLW

aANALYTTCAL (Jo,
RESOURCESV
INCORPORATED

SampJ.e ID: LCS-031612
LAB CONTROL SAIVIPLE

QC Report No: UL47-URS
Project: Laurel Station/Kinder Morgan

Event:33762778
Date Sampled: NA

Date Received: NA

T/ren. 1 n

Spik€ LCS Spihe LCSD
LCS Added-LCS R€cov€ry LCSD Added-LCSD R€covery RPD

Benzene
Tol-uene
Ethylbenzene
m. p-Xylene
o-XyJ-ene

RPD calcul-ated using sample concentratj-ons per SW846.

BETX Sunogate Recoverl

4.0s 3.?0 1091 3.68 3.70 99.58 9.6r
43.8 39.6 LLlt 41.0 39.6 1_04t 6.68
1_2.3 11.6 106t 11.5 Lt.6 99.11 6.1*
45.8 42.5 1088 42.5 42.5 100E 7.5t
21.4 I9.2 1t-1E 19.6 1_9.2 L02Z 8.8t

Reported in pgll, (ppb)

Tri- f l-uorotoluene
Bromobenzene

LCS LCSD
103? 103t
to2z 99.5t

FORM III



ORGANICS AI{AIYSIS DATA SHEET
TPHG by Method liIW':IPHc
Page 1 of 1

Lab Sample fD: LCS-031812
LIMS lDz 12-4060
Matrix: Water
Data Release Authori-zed:
Reported: 03/20/72

aANALYTICALTfu
RESOURCES\7
INCORPORATED

Sauple ID: LCS-031812
LAB CONTROL SAI'IPLE

QC Report No: UL47-URS
Project: Laurel- Statj-on/Kinder Morgan

Event:33762778
Date Sampled: NA

Date Received: NA

Spike LCSD

Date Analyzed LCS: 03/18 /1.2 10:1.5 Purqe Vol-ume: 5.0 mL
LCSD: 03/18/12'1.0244

Instrument/Analyst LCS: PIDI/JLW Dil-ution Factor LCS: 1.0
LCSD: PIDl/JLW T aen. 'l n

Spike LCS
Analyte LCS Added-LCS Recowery LCSD Added-LCSD Recovery RPD

Gasoline Range Hydrocarbons 1.00 1.00 100t 0. 93 L.00 93. 0t 7.38

Reported in mgll, (ppn)

RPD calculated using sample concentrations per SW846.

TPHG Surrogat€ Recoverl

LCS LCSD
Tri-fl-uorotol-uene 1058 99.38
Bromobenzene I02Z 98.1?

FORXvt fII : ; r, i I -* fE;l& rlF, ;t -
i*Fu"- Ltr * *Jitrit*-'i5 -u



ORGAI{ICS ATIALYSIS DATA SHEEI
BETX by Method SW8021BvIod
Page 1 of 1

Lab SampJ-e ID: LCS-031812
LIMS ID: L2-4060
Matrix: Water
Data Re]ease Authorized:
Reportedz 03/20/1,2

aANALYTICALTfu
RESOURCES\Z
INGORPORATED

Sample rD: LCS-031812
I.AB CONTROL SAMPLE

QC Report No: UL47-URS
Project: Laurel Station/Kinder Morgan

Event:33762718
Date Sampled: NA

Date Received: NA

Spike LCSD

Date Anal-yzed LCS: 03/78/1.2 10:15 Purge Volume: 5.0 mL
LCSD: 03/18/12 1,O:44

Instrument/Analyst LCS: PIDI/JLW Di]ution Factor LCS: 1.0
LCSD: PIDl/JLW LCSD: 1.0

Spike LCS
Analyte LCS Added-LCS R€cov€ry LCSD Added-LCSD R€cov€ry RPD

Benzene
Toluene
Ethylbenzene
m, p-XyJ-ene
o-Xylene

RPD cal-cul-ated using sample concentrations per SW846.

BETX Surrogate Recoverlz

3.61 3.70 99.22 3.51- 3.70 94.92 4.5t
40.0 39.6 1018 38.1 39.6 96.22 4.9t
1.'1.2 r.1.6 96.62 10.6 L1.6 91.4t 5.5*
42 .3 42 .s 99.5t 39. 6 42.5 93.22 6. 68
19.4 19.2 r-018 18 . 5 1,9 .2 96.42 4.'12

Reported in pgll, (ppb)

Trif l-uorotoLuene
Bromobenzene

LCS LCSD
1038 97.0t
IO2Z 98.08

FORI.{ III !! $: : 1 -= iffi *'? ;*+ +"jr - 'cb8 t st F " ed4 s'f lE*f i:i,,..F F;,



ANALYTICAL A
oRGAI.Ircs Ar{Arysrs DA'A 'HEE- fttTJ$tff'ff
TPHG by Method NWTPHG Sample ID: LCS-031912
Page 1 of 1 LAB CONTROL SAIvtpLE

Lab Sample ID: LCS-031912 QC Report No: UL47-URS
LIMS IDz 12-4055 , Project: Laurel Station/Kinder Morgan
Matrj-x: Water /6 Event : 337 G277I
Data Release Authorized,;y'/ Date Sampled: NA
Reported: 03/20/12 Date Received: NA

Date Anal-yzed LCS: 03/I9/I2 10206 Purge Volume: 5.0 mL
LCSD: 03/79/12 10:35

fnstrument/Analyst LCS: PIDI/JLW Dil-ution Factor LCS: 1.0
LCSD: PIDI/JLW LCSD: 1 . 0

Spike LCS Spike LCSD
Analyte LCS Added-LCg Recov€ry LCSD Added-LCSD R€covery RpD

Gasol-ine Range Hydrocarbons l.o2 1.00 ),022 0. 91 1.00 91.0E 11. 4t

Reported in mgll, (ppm)

RPD calcufated using sample concentratj-ons per SW846.

TPHG Surrogate Recoverl

LCS LCSD
Trifl-uorotol-uene 104? IO2Z
Bromobenzene 1-022 99. 5t

FORM III ; f :l i h *.* e-HB-:iR r*,S.'ii jl;
tb{ i,-- '"lS * tLF S-} tl-r Ljr '*lr



ORGA}IICS ANALYSIS DATA SHEET
BETX by Method SW8021B{od
Page 1 of 1

Lab Sample ID: LCS-031912
LIMS ID; 12-4055
Matrix: Water
Data Release Authorized:
Reported: 03 / 20 / 12

aANALYTTCAL(fu
RESOURCES\Z
INCORPORATED

SampJ.e ID: LCS-031912
LAB CONTROL SAI"IPLE

QC Report No: UL47-URS
Project: Laurel- Station/Kinder Morgan

Event:33762778
Date Sampled: NA

Date Received: NA

Spike LCSD

Date Anal-yzed LCS: 03/79/12 IO:06 Purge Vol-ume: 5.0 mL
LCSD: 03/19/1,2 10:35

Instrument/Analyst LCS: PIDI/JLW Dil-ution Factor LCS: 1.0
LCSD: PIDl/JLW Tl.-qn. 1 n

Spike LCS
Analyte LCS Add€d-LCS R€cov€ta' IJCSD Added-LCSD R€covery RPD

Benzene
Toluene
Ethylbenzene
m, p-XyIene
o-XyIene

RPD cal-culated using sample concentrations per SW846.

BETX Surrogate Recoverl

3. 96 3.70 107* 3. 89 3.70 105E 1.88
43.5 39.6 1t_0t 42.2 39.6 107t 3.0r
1,2.2 r-1. 6 t-05E 11. I 11. 6 rO2Z 3.38
45.1 42.s 1068 43.9 42.5 1031 2.'tZ
20.9 L9.2 l-09r 20.4 19.2 1061 2.4\

Reported in pgll, (ppb)

Trif l-uorotoluene
Bromobenzene

LCS LCSD
105? t02z
10 4 I 101t

FORM III ; i; t i -:: jrur;l# i- +;i j :l*' **, -$ i " (Eli {*tr $:i t*} n



Arsbffsrb@
INCORPORATED

Matrix: Water

SIM SW827O SI'RROGATE RECOVERY SUMIIfARY

QC Report No: UL47-URS
Project: Laurel- Station/Kinder Morgan

331 6211 I

Client ID MNP DBA TOT OUT

MB-031312
LCS-031312
LCSD-031312
MW-5
MW-11
MW_7
MW-1
5W- J
MW-4
MW-6
MW-2
MW-9
sw-4
5W-Z
5W- 1

MW-DUP1

(MNP) : d10-2-Methylnaphthai-ene
(DBA) : d14-Dibenzo (a, h) anthracene

Prep Method: SW3510C
Log Number Rangez 12-4048 to 12-4060

LCS/MB LIMITS

(34-104)
(36-724)

66.32
64.02
13.72
70.0?
73.03
'7 2 .3e"
95.72
12.'72

150?*
58.3?
66 .32
87.32
68.72
69 .32
40.38
58.3%

67.32
80.08
97.02
86.12
56."72
78.3?
52 .0e"
70.3?
86.12
64.'72
80.0?
11 .02
68.3%
49."7e"
37.7%
57.72

0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0

9C LIMITS

( 30-104 )

(23-13s)

IOT UL4 /

FORM-II SII{ s['I8270

: ::: : .: 5 : :- *-- a-j -: :-':



firssfisrb@
INCORPOR/ITEDORGAI.IICS ATiIAIYSIS DATA SHEET

PNAs by Low Level SW8270D-SIM GCIMS
Paqe 1 of I

l.^n s:mnrp I tt. tvllJ-u5I5)_z
LIMS ID: 12-4048
Matri-x: Water
Data Release Authorrzed,: NNI
Reported : 03 / L9 / 12

Date Extracted: 03/13/12
Date Analyzed: 03/16/72 I0:.42
Instrument/Analyst : NT11/JGR

CAS Nunber Analyte

Sample ID: MB-031312
METHOD BI,ANK

OC Rcnnrf Nn. IIT,47-URS
Drn-i anf

Event
f)af a Qamnl ari

Date Received

Samp-Ie
Final- Extract

Dil-ution

Lauref Station/Kj-nder Morgan
337 6217 I
NA
NA

Amount: 500 mL
Vol-ume: 0.5 mL
Factor: 1 . 00

RL Result

9L-20-3
91,-57 -6
90-1_2-0
208-96-8
83-32-9
86-1 3-1
85-01-8
L20-12-1
206- 44-0
12 9-00-0
5 6- 55-3
278-0L-9
50-32-8
1 93-3 9- 5
53-70-3
L9L-24-2
1,32-64-9
TOTBFA

0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.020

< 0.010 u
< 0.010 U
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 U
< 0.010 u
< 0.010 U
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.020 u

\l--l^+la^ 1 ^-^r\ qPrr Lrrq rgrrg

2 -Methylnaphthalene
'l -Methrrl nnnhj- he I ene
Acenaphthylene
l^^--^LrL^^^nuErroPrr Lrrgrrv
Fl-uorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Pon zn /: I nrzrono
Tnrlann/1 ? ?-nd\\Lr -, J --/ pyrene
Di l-ren z ( a -h) :n1- hrSggng
Renzn /n - h - i ) ncrrrlg11g\Y t 'tt 

L I E vL J

Dibenzofuran
Total Benzofluoranthenes

Ronnrl- arl i n rrnlT. /nnl.r\eev rrr FY/ ! \l/Pvl

SIM SemivoLatile Surrogate Recover1l

d10-2-Methylnaphthalene 66.3%
d14-Dibenzo (a,h) anthracene 67 . 3?

FORM I



ORGA}TICS ANALYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM cClMS
Paoe 1 of 1

Lab Sample ID: UL47A
LIMS ID: 12-4048
Matrix: Water
Data Rel-ease AuthorizedrNUJ
Reported: 03/19/12

Date Extracted : 03 / 1,3 / 12
Date Anafyzed: 03/L6/72 12:4I
lnst'rument /AnaJ_vst. : N L l r / JGK

CAS Nunber Anal-yte

aANALYTTCALI',Eil
RESOURCES\Z
INCORPORATED

Sample ID: MIf-5
SA}4PLE

QC Report No: UL47-URS-Project: Laurel- Station/Kinder Morgan
Event: 337 62718

Date Sampled: 03/0'7 /12
Date Received: 03/09/1,2

Sample Amount
Final Extract Volume

Dilution Factor

: 4I2 mL
: 0.5 mL
: 1.00

Resu]-tRL

97-20-3
9L-57 -6
90-L2-0
208-96-8
83-32-9
8 6-1 3-7
85-01-8
120-r2-'7
206-44-0
129-00-0
5 6-55-3
218-01--9
5 0-32- 8

r_93-39-5
53-70-3
]-9L-24-2
r32-64-9
TOTBFA

0.0r2
0.0r2
0 .0),2
0.072
0 .01-2
0.072
0.0r2
0 .01,2
0 .0]-2
0 .0]-2
0 .072
0.0r2
0.0r2
0 .0L2
0.072
0.012
0.0r2
0.024

< 0.012 u
< 0.012 u
< 0.012 u
< 0.012 u
< 0.012 u
< 0.012 u
< 0.012 U
< 0.012 u
< 0.012 u
< 0.0L2 u
< 0.012 U
< 0.012 u
< 0.012 u
< 0.012 u
< 0.012 u
< 0.012 u
< 0.012 U
< 0.024 u

Irlrnhl-h: I ano

2 -Methylnaphthalene
1-Methrr In:nhJ- he I.ene
Anananhf hrr'l ana

n^^n^^L+L^^^duEllalJll LllgrlE

Fl-uorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Ronznfr\nrzrana

\ s / yt ! vrlv

Tndann/1 ? ?-arl\\L,1'J -*i pyrene
Di l-rcn z la.h \:nf hr3gg11g\ s, rr / url urr!

Rcnzn f a- h - i ) ncrrzlgpg\Y I LL' L I E VL J

Dibenzofuran
Total- Benzofl-uoranthenes

Reported tn pg/L (ppb)

SIM Senivolatile Surrogate Recovery

d1O-2-Methylnaphthalene 70.0?
d14-Dibenzo (a,h) anthracene 86. 7%

FORM I



ORGANICS AIIAIYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample fD: ULATB
LIMS ID: )"2-4049
Matrix: Water
Data Release Authorized: tNN^/
Reported: 03/1,9/L2

Date Extractedz 03/L3/L2
Date Analyzed: 03/16/12 13:11
Instrument/Anafvst : NT11/JGR

CAS Nunber Analyte

aANALYTICALT3'A
RESOURCESV
INCORPORATED

SampJ-e ID: l4l-11
SA!{PI,E

QC Report No: UL47-URS
Project: Lauref Station/Kinder Morgan

Event : 337 62'7'7I
Date Sampled: 03/07 /1,2

Date Received: 03/09/1"2

Sample Amount: 455 mL
Finaf Extract Vol-ume: 0. 5 mL

Dilution Factor: 1.00

RL Resu].t

YI_ZU_5
97-57 -6
90-1"2-0
208-96-8
83-32-9
8 6-1 3-1
85-01-8
L20-L2-1
20 6- 44-0
129-00-0
s6-5s-3
2r8-0r-9
50-32-8
1 93-3 9- 5
5 3-7 0-3
L9L-24-2
I32-64-9
TOTBFA

0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.022

< 0.011 u
< 0.011 u
< 0.011 u
< 0.011 U
< 0.011 u
< 0.011 u
< 0.011 u
< 0.011 u
< 0.011 u
< 0.011 u
< 0.011 u
< 0.011 u
< 0.011 U
< 0.011 u
< 0.011 u
< 0.011 u
< 0.011 U
< 0.022 u

\r-^L!L ^ I ^-^r\ql,rr LrrqIYltE
2-Methylnaphthalene
1 -Methwl nanhfh: I ene
Aconanhl-hru l ana
Aaanrnhl-hana
F.l-uorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
f-hrrrcona

Benzo (a) pyrene
Tnrlann i/ 1 ? ?-arl \\+, at J ,*/ pyrene
nlL^*- /- L\ ^-+L*DrDetrz (d, r1, anLnracene
Ranzn /c- h. i 'l narrr]gpg\Y' L!t L /IJvrl'

Dibenzofuran
Total- Benzofl-uoranthenes

Pannrfarl in rrnlT /nnl-r\usu arr FtrYl! \I,IJV,/

SIM SemivoLatiJ-e Surrogate Recovery

d1O-2-Methylnaphthal-ene 13.02
d14-Dibenzo (a, h) anthracene 56.7?

FORM I



Ars5fiSrb@
INCORPORATEDORGANICS AI.IALYSIS DATA SHEET

PlitAs by Low Level SW8270D-SIM GCI!4S
Page 1 of 1

Lab Sample ID: UL47C
LIMS ID: 12-4050
Matrix: Water
Data Release Authorized\g/
Reported: 03 / L9 / L2

Date Extracted:. 03/1,3/12
Date Analyzed: 03/16/12 13:41
.Lnstrumenc/Anal.vsc : N1 1Ll JGK

CAS Nu"nber Analyte

Sample ID: l'19I-7
SAI"IPLE

A/- Dannr+ Nrn. rrIJ4 7-URS
Project: Laurel Station/Kinder Morgan

Event: 337 62'718
Date Sampled: 03/07 /L2

Date Received: 03/09/1,2

Sample Amount: 500 mL
Final- Extract Volume: 0.5 mL

Di-l-ution Factor: 1.00

RL Result

YI-ZU-5
9I-57 -6
90- 12 -0
208-96-8
83-32-9
86-1 3-1
85-01-8
L20-L2-1
206- 44-0
12 9-00-0
5 6- 55-3
218-01-9
50-32-8
1 93-3 9- 5
53-70-3
r9r-24-2
1-32-64-9
TOTBFA

0.010
0.010
0.0r-0
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.0r-0
0.010
0.010
0.010
0.010
0.010
0.010
0.020

< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 U
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.020 u

Nl:nh{- hr'l ana

2 -MethylnaphthaJ-ene
'I -Mef hrrl n:nhtha l-ene
Aaon:nhl-hrr'l ana
n^^--^L+L^-^nuglraPll Ltlgllg
Fl-uorene
Phenanthrene
Anthracene
F-Iuoranthene
Pyrene
Benzo (a) anthracene
/-h rrrqana

Benzo (a) pyrene
Tnrlann / -'l ? ?-nA \\L' 1, J -*/ pyrene
Di hcnz /: - h \:nfhracene\ s, rr / sll srrr

Renzn lc - h - i'l ncrrr]gng\Y t LLI L t E vL f

Di-benzofuran
Total- Benzoffuoranthenes

Pannr]-ar{ in rralT /nnl-'\uvs +1r frY/ ! \yyvl

SIM SenivoJ-atile Surrogate Recovery

d10-2-Methylnaphthal-ene 72.32
d14-Dibenzo (a, h) anthracene 78.3?

FORM T



ORGAT{ICS AI{AI.YSIS DATA SHEET
PNAs by Low Leve1- SW8270D-SIM GCIMS
Page 1 of 1

T,al'r S:mnl e TD: l1L4'1 D

LIMS ID: I2-405I
Matrix: Water
Data Release Authorized:
Ronnrfarl. n"/1 q/12

Date Extracted: 03/13/12
Date Analyzed: 03/L6/12 21":01
Instrument/AnaJ-yst : NT11/JGR

CAS Nunber Analyte

aANALYTTCAL (hrt
RESOURCES \IZ
INCORPORATED

SanpJ-e ID: l4l-1
SAMPLE

OC Rennrf Nn. ItL47-URS
Project: Laurel- Station/Kinder Morgan

Event:33762718
Date Sampled: 03/0'7 /12

Date Received: 03/09/12

Samp1e Amount: 500 mL
Fina-I Extract Volume: 0.5 mL

Dil-ution Factor: 1.00

RL Resu].t

91-20-3
91-57-5
90-12-0
208-96-8
83-32-9
86-73-7
8s-01-8
L20-t2-7
206-44-0
129-00-0
56-55-3
218-01-9
50-32-8
193-39-5
5 3-7 0-3
LgL-24-2
L32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acon:nhihrr'l ana

acenaptrtirene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Fyrene
Benzo (a) anthracene
Chrlsene
Benzo (a) pyrene
Tndann if 'l 2 ?-nA \\L' I' J '*/pyrene
Dibenz (a, h) anthracene
Benzo (g,h,i)peryJ-ene
Dibenzofuran
Total- Benzofluoranthenes

0.010
0.010
0.010
0.010
0.010
0. 010
0. 010
0.010
0. 010
0. 010
0. 010
0. 010
0. 010
0.010
0.010
0.010
0. 010
0. 020

0.36
0.3s
0. 61

0.010
0.010
o.24
o.20

o.026
0. 039
0. 081
0.o24

0. 19
0.017
0.010
0.010
o.o22
0. 055
0.045

U

U

U

U

Rannr1_ ar] i n rrn /T. /nnl.r\uEu rrr FVl! \yPvt

SIM Semivolatile Surogate Recovery

cl'1 0-2-Mef hrrl n:nhlIa]_ene 95.1%
d14-Dibenzo (a, h) anthracene 52.0?

FORM I , *lk'a*'5F *!



firs5fisrb@
INCORPORATEDORGAI{ICS A}TA],YSIS DATA SHEET

PNAs by Low Leve1 S['I8270D-SIM
Page 1 of 1

Sample ID: SW-3
SAMPLE

OC Rennrt No: fll,47-URS
Project: Laurel- Station/Kinder Morgan

Event: 337 62-7'18
Date Sampled: 03/01 /12

Date Received: 03/09/1,2

SampJ-e Amount: 500 mL
Final- Extract Vo]ume: 0. 5 mL

Dil-ution Factor: 1.00

RL Resu1t

GClr'rs

T,alr S:mnl A TD. l1L41E
LrMS rD. L2-4052
Matrix: Water
Data Release Authorized:
Renorfecl:. O3/19/12

Date Extracted: 03/13/12
Date Anal-yzed: 03 / 16 / 12 L4: 40
Instrument/Analyst : NT11/JGR

CAS Nunber Analyte

91-20-3
9L-51 -6
90-L2-0
208-96-8
83-32-9
8 6-13-'7
85-01-8
L20-1"2-7
206- 44-0
129-00-0
5 6-5 5-3
2L8-0L-9
5 0-32 -8
1 93-3 9-5
53-70-3
L91--24-2
r32-64-9
TOTBFA

0. 010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.020

o.ot2
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 U
< 0.010 u
< 0.010 U
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.020 u

Naphthal-ene
2 -MethyJ-naphthalene
T -Me1-hwl nanhtha I ene
n^^^^^L+L.,1 ^-^nugrraPrl Llry f glIE
Acon:nhJ- hano

Fluorene
Phenanthrene
Anthracene
Fl-uoranthene
Drrrana

Benzo (a ):nthrer-ene
/-h rrrcana
Ron za /: ) nrzrana

\ s / Ff ! vr.v

Tnr{ana/1 2 ?-nrl\\Lr1rJ -*/pyrene
ll'i l^ren z ( a - h) enf hrqggllg
Renzn /a- h - i ) ncrrrfg;1g\YfLtlLtyvLf

Dibenzofuran
Totaf Benzofl-uoranthenes

Panari-aA in ttn /I /nnl.r\uvuflrFaY/!\tlypl

SIM Senivolatile Surogate Recovery

d10-2-Methylnaphthalene'72.12
d14-Dibenzo (a,h) anthracene 70. 3?

FORM I a-r g-.4 i- a -- Iffu'9#!Htu, J-



ORGANICS AT\TAI,YSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: UL47F
LIMS ID:. 12-4053
Matrix: Water
Data Release AuthorizeO:N\J
HAnnrrcfl. ttl/ t9/ Iz

Date Extracted: 03/13/L2
Date Analyzedz 03/16/1-2 15:10
f nstrument,/Anaf vst: NT11/JGR

CAS Number Analyte

ANALYTICAL(A
RESOURCES\Z
INCORPORATED

Sanple ID: tfl-4
SAI'{PLE

OC Rcnnrf Nn. rIL47-URS
Project: Laurel Station,/Kinder Morgan

Event: 337 62178
Date Sampled: 03/01 /72

Date Received: 03/09/72

Sample Amount: 500 mL
Final Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00

RL Result

9L-20-3
9L-57-6
90-12-0
208-96-8
83-32-9
86-73-7
8s-01-8
120-t2-7
206-44-0
129-00-0
56-s5-3
218-01-9
5 0-32- 8

1 93-3 9-5
53-70-3
r9r-24-2
L32-64-9
TOTBFA

0. 010
0. 010
0. 010
0.010
0. 010
0. 010
0. 010
0.010
0.010
0. 010
0.010
0. 010
0.010
0.010
0.010
0.010
0. 010
0.020

0. 17
0.070

0. s6
0.010
0. 070
0.20

0.026
0.010
0.010
0. 020
0.010
0.018
0.010
0.010
0.010
0.010
0. 043
0 .020

Naphthalene
2-l4ethyJ.naphthal.ene
1-Methylnaphthalene
Acenaphthyfene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Ffuoranthene
Fyrene
Benzo (a) anthracene
Chrysene
Ran zn /: \ nrzrana

Tnr'lann 1-1 ? ?-ad \\Lt u, J -*/ pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) perylene
Dibenzofuran
Total- Benzofl-uoranthenes

Panarf arl i n rrn /T. /nnh\uev f rr Ff,Y / ! \}'/},/p l

U

U

U
U
U

U

SIM Semivolatile Surrogate Recoverlr

d10-2-Methylnaphthal-ene 150%
d14-Dibenzo (a, h) anthracene 86.7?

FORM I
i pf, 4 : ,F F,Si,#f ,#=,F_i i'



ORGATiIICS ANAI.YSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GClMSl
Page 1 of 1

T,afr Samn l c T D: T1L41 G

LIMS ID: L2-4054
Matrix: Water
Data Rel-ease Authorized:\Vd
Reported: 03 / L9 / L2

Date Extracted: 03/L3/12
Date Anal-yzed: 03/L6/1,2 15:40
Instrument/Analyst : NT11/JGR

CAS Nunber Analyte

aANALYTICAL I.D
RESOURCES\Z
INCORPORATED

Sample ID: MW-5
SAMPLE

OC Renorf Nn: fIL47-URS
Project: Laurel Station/Kinder Morgan

Event: 337 62178
Date Sampled: 03/08/12

Date Received: 03/09/1"2

Sample Amount z 442 mL
Final Extract Vofume: 0.5 mL

Dil-ution Factor: 1.00

RL Result

9r-20-3
9I-5'7 -6
90-]-2-0
208-96-8
83-32-9
86-7 3-1
85-01-8
L20-L2-7
206-44-0
129-00-0
56-55-3
218-01-9
50-32-8
193-39-5
53-7 0-3
L9L-24-2
r32-64-9
TOTBFA

0.011
0.011
0.011
0.011
0.011
0.011
0. 011
0. 011
0. 011
0. 011
0. 011
0.011
0.011
0.011
0.011
0. 011
0.011
0. 023

Naphthalene
2 -Methylnaphthalene
1 -Methylnaphthalene
Acenaphthylene
Acenaphthene
Fl-uorene
Phenanthrene
Anthracene
Fluoranthene
Qzrene
Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Indeno (L ,2 ,3-cd) pyrene
niL^-- /^ L\ -*+LULP=ILL \ O, lr,/ AITLIT!AUgllC
Benzo (g,hri)perylene
Dibenzofuran
Total Benzofluoranthenes

Pannrl-arl i n tta /7. /nnh\uev rrr FYl ! \PPvl

SIM Senivol-atil-e Surrogate Recoverlz

d10-2-MethyJ-naphthal-ene 58.3%
d14-Dibenzo (a,h) anthracene 64.7 %

0.011 u
0.011 u
0.011 u
0.011 u
0.011 u
0.011 u
0. 048
0. 023

0. 10
0. 097
0. 064
0. 053
0. 051
o.o22
0.011 u
0.020
0.011 u
0.085

FORM I
,,, 4F +.' ,- *,S,9#i/,r',:',.E
L-' **- *Xl X ' ff liJ &rF.g^, t-,*



ORGAI.IICS A!{AJ.YSIS DATA SHEET
PNAs by Low Level S}I8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: UL47H
LIMS ID: 12-4055
Matrix: Water
Data Rel-ease Authori-zed, \NJ
Reportedl. 03/L9/L2

Date Extracted: 03/13/12
Date Anal-yzed: 03/1-6/1,2 19:38
Instrument/Analyst : NT11/JGR

CAS Nunber Analyte

aANALYTTCAL(JD'
RESOURCES\Z
INCORPORATED

Sample ID: tfl-2
SAI'{PLE

r\rr Pannrr. rrln. nL47-uRS
Project: Laurel Station/Kinder Morgan

Event : 337 62'l'7I
Date Sampled: 03/08/1,2

Date Received: 03/09/1"2

Sample Amount: 442 mL
Final Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00

RL Resu1t

91-20-3
91-57-6
90-12-0
208-96-8
83-32-9
86-73-7
85-01-8
L20-t2-1
206- 44-0
129-00-0
5 6-55-3
218-01-9
50-32-8
1 93-3 9-5
5 3-7 0-3
I91-24-2
L32-64-9
TOTBFA

0.011
0.011
0.011
0.011
0.011
0.011
0. 011
0.011
0.011
0. 011
0.011
0. 011
0.011
0.011
0.011
0.011
0. 011
0 .023

NaphthaJ.ene
2 -l'!e thyl naph tha]-ene
1 -t'!ethylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanttrrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Ronzal:\nrzrona

\ s / tsI r vrlv

Tndann/1 2 ?-nA\\Lr1'r,*/pyrene
Dibenz (a, h) anthracene
Renzn /n- h - i ) narrr]gng\Yt tLl L / I-v!J

Dibenzofuran
Total- Benzofl-uoranthenes

Pannrf ari i n rrn /T. /nnh\Lvu frl FYl ! \Yypt

SIM Senivolatile Surrogate Recovery

d10-2-Methylnaphthafene 66.38
d14-Dibenzo (a,h) anthracene 80. 0?

0. 03s
0. 054
0. 18

0.011 u
0. 026
0. 090
0. 026
0.011 u
0.011 u
0. 020
0.011 u
0. 038
0.011 u
0.011 u
0.011 u
0.011 u
o.026
0.023 u

FORM I



ORGAI{ICS AI.IALYSIS DATA SI{EET
PNAs by Low Level SW8270D-SIM
Page 1 of 1

Lab Sample ID: UL47I
LIMS ID: L2-4056
Matrix: Water
Data Release Authorizedr \dReported: 03 / 79 / 1"2

Date Extracted: 03/13/72
Date Anal-yzed: 03/16/12 20:08
fnstrument/Analyst : NT11/JGR

CAS Nr:nber Anal-yte

aANALYTTCAL (&n
RESOURCES\gZ
INCORPORATED

Sample ID: tfl-9
SAMPLE

A/ Dannr't- IrIn. rIL47-URS
Project: Laurel- Station/Kinder Morgan

Event: 337 627'18
Date Sampled: 03/08/1,2

Date Received: 03/09/1,2

Sample Amount: 458 mL
Final- Extract Vol-ume: 0. 5 mL

Dil-ution Factor: 1.00

RL Result

GClMS

91-20-3
9L-57 -6
90-12-0
208-96-8
83-32-9
86-73-7
85-01-8
120-12-'l
206-44-O
129-00-0
56-55-3
218-01-9
5 0-32- I
193-39-5
53-70-3
1,9r-24-2
t32-64-9
TOTBFA

0. 011
0. 011
0. 011
0.011
0. 011
0. 011
0. 011
0.011
0. 011
0. 011
0.011
0.011
0.011
0.011
0.011
0.011
0. 011
0.o22

NaphthaJ-ene
2-Methylnaphthal-ene
1-Methylnaphthal-ene
Acenaphthylene
Acenaphttrene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Panza/a\nrzrana\q/tsJ!valv
Tndana /'l ? ?-nd \\,, b, r --/ pyrene
Dibenz (a, h) anthracene
Rcnza f n. h - i I nerrrfgng

\Y t LLt L I E eL f

Dibenzofuran
Total Benzof l-uoranthenes

Pannri-aA i n rrn /T /nnl-r\
\ t/l/v /

SfM Semivolatile Sumogate Recoverl

d10-2-Methylnaphthafene 87.3?
d14-Dibenzo (a, h) anthracene 77.0?

0. 15
0.L2
0. s3

0.011 u
0.056
0.2t

0. 050
0.011 u
0. 020
0.056
0.011 u
o.o92
0.011 u
0.011 u
0.011 u
0.011 u
0. 047
o.022 u

FORM I
t 4L *F ;'r#rAas---+il
iil S* -t ! " {E} An HL^F !{-* %-l



fiIsbff:rb@
INCORPORATEDORGAI{ICS AI{ALYSIS DATA SHEET

PNAs by Low LeveJ. SW8270D-SIM
Paqe 1 of 1

Sanple ID: SW-4
SAMPLE

A/- Dannrf rrra. rrl4 7-URSYv !\vlrv!

Project: Laurel- Station/Kinder Morgan
Event : 337 62'7'l I

Date Sampled: 03/08/12
Date Received: 03/09/1,2

Sample Amount: 500 nL
Final Extract Volume: 0.5 mL

Diluti-on Factor: 1.00

RL Result

@h'15

T,ah Semnl e TD: l1L4'l J
LIMS ID: L2-4051
Matrix: Water
Data Release Authorized:
Renorterl : O3 /1 9 /12

Date Extracted : 03 / L3 / 1-2

Date Anal-yzed: 03/L6/L2
lnql- rrrmanJ- /Ana lrrgl; NT11

20:31
/JGR

CAS Nunber Analyte

91"-20-3
9I-51 -6
90-1,2-0
208-96-8
83-32-9
86-1 3-7
85-01-8
120-L2-1
206- 4 4-0
12 9-00-0
s6-s5-3
2L8-0I-9
5 0-32 -8
1 93-3 9-5
53-70-3
19L-24-2
r32-64-9
TOTBFA

0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.020

< 0.010 u
< 0.010 u
< 0.010 U
< 0.010 u
< 0.010 u
< 0.010 U
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.020 u

\T^^L+L- I ^--^!\oPrrLrrdIglrY
2 -Methylnaphthalene
1 -MethylnaphthaJ-ene
l^^^^*L+L,,1 ^-^nugrraPrr Llry f grIE
Ananrnhl-l-rona

F.l-uorene
Phenanthrene
Anthracene
Fl-uoranthene
Prrran o
Ranzn /: \ anl-hr:nano
1-h rrr<ana

Benzo (a) pyrene
Tndann i/ 1 ? ?-nrl \\Lt I' J '*/ pyrene
Dibenz (a, h) anthracene
Rpnzn f a- h - i \ norrrfgng\Y I L!l L I t'vL )

Di-benzofuran
Total- Benzof l-uoranthenes

Pannr{- ar,l i n rrn /T 1nnl-.\ues f r1 FrY/ ! \yypt

SIM SemivolatiJ-e Surrogate Recovery

d10-2-Methylnaphtha.l-ene 68.72
d14-Dibenzo (a, h) anthracene 68.3?

FORM I iiii--- ;; l-'*#t5&$.du't;-



fi:s5fistb@
INCORPORATEDORGA}UCS AIiIAIYSIS DATA SHEET

PNAs by Low Level SW8270D-SIM GCIMS
Page 1 of 1

T,el'r Semnl e TD' f ]L4 7K
LIMS ID: 12-4058
Matrix: Water
Data Release Authorized:
Ranarferl: O?/19/12

Date Extractedz 03/13/12
Date Analyzed: 03/16/12 t7:39
Instrument/Analyst : NT11/JGR

CAS Nunber Analyte

SanpJ.e ID: SW-2
SA}4PLE

A/- Dannrf Nrn . rrIJ4 7-URS
Project: Laurel- Station/Kinder Morgan

Event:33762118
Date Sampled: 03/08/12

Date Received: 03 / 09 /1,2

SampJ-e Amount: 468 mL
Fina.l- Extract Vol-ume: 0.5 mL

Dil,ution Factor: 1.00

RL Result

91-20-3
9I-57 -6
90-L2-0
208-96-8
83-32-9
86-7 3-7
85-01-8
720-1,2-"7
206-44-0
12 9-00-0
5 6-55-3
21-8-0r-9
s0-32-8
1 93-3 9-5
53-70-3
1_9r-24-2
r32-64-9
TOTBFA

Naphthalene
2-MethyJ-naphthalene
1 -Ma1- hrzl n:nhth: I.gpg
Acanrnhf hrr'l ana

n^^-^^L+L^n^ductlaPrl LrlgtrE

Fl-uorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
f-hrrr<ana

Ran za i/ a \ nrrrona\s/ YJ!vrrv
Tndann /-l ? ?-nd \\L' L' J '-i pyrene
Di l'ranz I: - h ) enf hraCene\ q, rr / e]1u1r!

panzn/n h i \h^r\,lene
\ Y 

' 
rrt 4 t lzvL J

Dibenzofuran
Total- Benzofl-uoranthenes

011
011
011
011
011
011
011
011
011
011
011
011
011
011
011
011
011
02L

0.012
< 0.011 u
< 0.011 u
< 0.011 u
< 0.011 u
< 0.011 u
< 0.011 u
< 0.011 u
< 0.011 u
< 0.011 u
< 0.011 u
< 0.011 u
< 0.011 U
< 0.011 u
< 0.011 U
< 0.011 u
< 0.011 u
< 0.021 u

Pannrl- aA i n rrn /T. /nnl-r\r\sl/v! Lsq f 1r FrY/ ! \.t111!/

SfM SemivoJ-atiJ-e Surrogate Recovery

d10-2-Methylnaphthalene 69.32
d14-Dibenzo (a,h) anthracene 4 9. 7?

FORM I



Arsbfisrb@
INCORPORATEDORGANICS A}IALYSIS DATA SHEET

PNAs by Low Level SW8270D-SIM
Page 1 of 1

Sample ID: SW-1
SAI"IPLE

OC Rcnnrf Nn . rll4 7 -URS
Project: Lauref Station/Kinder Morgan

Event : 337 62'718
Date Sampled: 03/08/L2

Date Received: 03/09/12

Sample Amount: 500 mL
Final- Extract Vo]ume: 0.5 mL

Dilution Factor: 1.00

RL Result

GClMS

l.:n samnia rr). ttJ,,  11,

LIMS lDz 72-4059
Matrix: Water
Data Rel-ease Authorized:
Rcnorferl ' O" /1 q /12

Date Extracted: 03/L3/L2
Date Anafyzed: 03/1,6/12 18:08
Instrument,/Anafvst : NT11/JGR

CAS Nunber Analyte

9L-20-3
91-57-6
90-12-0
208-96-8
83-32-9
86-7 3-1
8s-01-8
120-12-'7
206- 4 4-0
12 9-00-0
56-55-3
2L8-0L-9
5 0-32- 8

1 93-3 9-s
53-70-3
1"9L-24-2
I32-64-9
TOTBFA

0.010
0. 010
0. 010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.020

0.36
0.33
o.28

< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.020 u

Naphthalene
2-l4ethylnaphthalene
1-l4ethylnaphthalene
Ananrnhi- hrr'l ana
n^o- ^i-h r hl-o
Fluorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Ran zn / r I nrrrana\s/yf!vrav

Indeno (L, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
aanrn/r h i\n^rt,Iene

\Y t LLt L I yvL J

Dibenzofuran
Total- Benzoffuoranthenes

Pannrf arl i n rrn /T /nnFr\usu rrr FtrY/ ! \|/vy t

SIM SemivolatiLe Surogate Recovery

d1O-2-Methylnaphthafene 40.3?
d14-Dibenzo (a, h) anthracene 37.7?

FORM I
, rr rs -- F,#+,41,4r,/!\ -'
\--f e*- "-'1ii J {ii";P &.i '!{-r i|;' L3



ORGANICS ANAI,YSIS DATA SHEET
PNAs by Low Level S:V[8270D-SIM
Page 1 of 1

Lab Samp1e ID: UL47M
LIMS ID:. 12-4060
Matrix: Water r

Data Rel-ease Authorized: \t\,
tvtlz

Date Extracted: 03/13/12
Date Analyzed: 03/1"6/1"2 18:38
tnstrument/Ana_LVst : N t l_l- / JLiK

CAS Nunber Analyte

aANALYTTCAL(h
RESOURCES\32
INCORPORATED

Sample ID: Mlf-DUPl
SA}!PLE

C)C Rennrt Nn: IIL47-URS
Project: Laurel- Station/Kj-nder Morgan

Event:33762778
Date Sampled: 03/08/1,2

Date Recei-ved: 03/09/1,2

Sample Amount: 500 mL
Final- Extract Volume: 0.5 mL

Dilution Factor: 1.00

RL Resu]-t

GClMS

9r-20-3
9L-51 -6
90-L2-0
208-96-8
83-32-9
86-7 3-1
85-01-8
L20-L2-7
206-44-0
129-00-0
56-55-3
218-01-9
50-32-8
193-39-5
53-70-3
tgL-24-2
r Jz- oq- Y

TOTBFA

0.010
0.010
0.010
0.010
0.010
0.010
0. 010
0. 010
0. 010
0. 010
0.010
0. 010
0.010
0. 010
0. 010
0. 010
0.010
0. 020

Naphthalene
2-Methylnaphthalene
1-MethyJ-naphthalene
Aaan:nhf hrr'l ono

acenapfrtnLne
Fluorene
Phenanthrene
Arrttrracene
Fluoranthene
Qzrene
Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Indeno (L ,2 ,3-cd) pyrene
Dibenz (a, h) anthracene
Benzo(g,h,i)perylene
Dibenzofuran
Tota]. Benzofluoranthenes

Pannrtad i n rrn /T /nn]-r\Lvu flr FfY/! \-til/vl
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          Memo 

       Century Square 
          1501 4th Avenue, Suite 1400 
          Seattle, Washington   98101 
          206.438.2700  Telephone 
          206.438.2699  Fax 
 

To: Karen Mixon, Project Manager Info: FINAL 

From: Christine T. Gebel, Chemist Date: October 7, 2013 

RE: 
Data Quality Review  
Backfill Source Soil Samples – August 2013 
Kinder Morgan – Laurel Station 

 
The data quality review of 2 soil samples and 1 trip blank collected on August 20, 2013 has been completed.  

The samples were analyzed by Analytical Resources, Incorporated (ARI) located in Tukwila, Washington for benzene, 
toluene, ethylbenzene, m,p-xylene, and o-xylene (BTEX) by EPA Method 8021B-modified, and/or total petroleum 
hydrocarbons (TPHs, gasoline-range, diesel-range, and/or oil-range) by Washington State Department of Ecology 
(Ecology) Methods NWTPH-Gx and NWTPH-Dx as indicated in the cross-reference below.  Samples were analyzed 
for the chemical constituents as described in the request letter to Ecology dated July 23, 2013 for removal action for 
the isolated soil area in Study Unit 1. 

 
The analyses were performed in general accordance with methods specified in EPA’s Test Methods for 

Evaluating Solid Waste (SW-846) and Ecology’s Analytical Methods for Petroleum Hydrocarbons, June 1997.  The 
laboratory provided a full data package containing sample results and associated QA/QC data.  The following 
samples are associated with ARI group XB80: 

 
Sample ID Laboratory ID Requested Analyses 
SU1-Backfill-1 XB80A NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-Backfill-2 XB80B NWTPH-Gx, BTEX, NWTPH-Dx 
Trip Blanks XB80C NWTPH-Gx, BTEX

 
The laboratory reported the sample names with SV1 instead of SU1 for Study Unit 1.  The laboratory was not 

requested to resubmit their report, but all references to these samples for site reporting will be revised and indicate 
SU1. 

 
The following comments refer to ARI’s performance in meeting the quality control specifications described in 

the analytical methods.  Data were qualified based on the method criteria and guidance provided in the EPA 
document USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, June 
2008.  Data qualifiers that may be assigned to data from this SDG include: 
 

 U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 

 J - The analyte was positively identified; the associated numerical value is the approximate concentration of 
the analyte in the sample.  A ‘+’ or ‘-‘ may be assigned to the ‘J’ flag to indicate high or low bias, 
respectively. 

 
 UJ - The analyte was not detected above the reported sample quantitation limit.  However, the reported 

quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to 
accurately and precisely measure the analyte in the sample.   

 
 R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria.  The presence or absence of the analyte cannot be verified. 
 

 DNR - Do Not Report.  Multiple results reported from different analytical dates and/or dilutions.  Value 
from another analysis should be used. 



Data Quality Review  
Backfill Source – August 2013 
Kinder Morgan – Laurel Station 
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Sample Receipt 
 
Upon receipt by ARI, the sample jar information was compared to the chain-of-custody (COC) and the cooler 
temperature was recorded.  No discrepancies relating to sample identification were noted by ARI and the cooler was 
received at a temperature within the EPA-recommended range of less than 6°C. 
 
Organic Analyses 
 
Samples were analyzed for BTEX and TPHs by the methods identified in the introduction to this report. 
 
1. Holding Times – Acceptable  
 
2. Initial and Continuing Calibrations – Acceptable 
 
3. Blanks – Acceptable  
 
4. Surrogates – Acceptable  
 
5. Laboratory Control /Laboratory Control Sample Duplicate (LCS/LCSD) – Acceptable  

 
6. Matrix Spike/Matrix Spike Duplicates (MS/MSDs) - Acceptable 
 

NWTPH-Gx and BTEX by Method 8021B-modified – MS/MSDs were not performed in association with 
these analyses.  Precision and accuracy were assessed using the LCS/LCSD results. 
 
NWTPH-Dx – A MS/MSD was performed on SU1-Backfill-1.  Results were acceptable.  
 

7. Reporting Limits – Acceptable  
 

8. Chromatographic Review 
 

NWTPH-Dx – The laboratory indicated that the diesel-range TPH chromatograms for SU1-Backfill-1 and 
SU1-Backfill-2 matched the laboratory standard chromatogram for motor oil. 
 

Overall Assessment of Data 
 

The data reported in this laboratory group are considered to be usable for meeting project objectives.  The 
completeness for group XB80 is 100%. 
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          Memo 

       Century Square 
          1501 4th Avenue, Suite 1400 
          Seattle, Washington   98101 
          206.438.2700  Telephone 
          206.438.2699  Fax 
 

To: Karen Mixon, Project Manager Info: FINAL 

From: Christine T. Gebel, Chemist Date: December 23, 2013 

RE: 
Data Quality Review  
Study Unit 3 and Backfill Soil Samples – December 2013 
Kinder Morgan – Laurel Station 

 
The data quality review of 7 soil samples and 1 trip blank collected on December 3, 2013 has been completed.  

The samples were analyzed by Analytical Resources, Incorporated (ARI) located in Tukwila, Washington for benzene, 
toluene, ethylbenzene, m,p-xylene, and o-xylene (BTEX) by EPA Method 8021B-modified, and/or total petroleum 
hydrocarbons (TPHs, gasoline-range, diesel-range, and/or oil-range) by Washington State Department of Ecology 
(Ecology) Methods NWTPH-Gx and NWTPH-Dx as indicated in the cross-reference below.  Samples were analyzed 
for the chemical constituents as described in the Letter Work Plan Rev. 1.0, Request for Removal Action in Advance 
of CAP, Containment Dam – Isolated Soil Area in Study Unit 3, Laurel Station, Bellingham, Washington dated 
September 12, 2013. 

 
The analyses were performed in general accordance with methods specified in EPA’s Test Methods for 

Evaluating Solid Waste (SW-846) and Ecology’s Analytical Methods for Petroleum Hydrocarbons, June 1997.  The 
laboratory provided full data packages containing sample results and associated QA/QC data.  The following 
samples are associated with ARI groups XQ14 and XQ15: 

 
Sample ID Laboratory ID Requested Analyses 
SU3-PEX1-S XQ14A NWTPH-Gx, BTEX, NWTPH-Dx 
SU3-PEX2-S XQ14B NWTPH-Gx, BTEX, NWTPH-Dx 
SU3-PEX3-S XQ14C NWTPH-Gx, BTEX, NWTPH-Dx 
SU3-PEX4-S XQ14D NWTPH-Gx, BTEX, NWTPH-Dx 
SU3-PEX5-B-2 XQ14E NWTPH-Gx, BTEX, NWTPH-Dx 
SU3-PEXDUP1 
(Field Duplicate of SU3-PEX5-B-2) 

XQ14F NWTPH-Gx, BTEX, NWTPH-Dx 

Backfill#3 XQ15A NWTPH-Gx, BTEX, NWTPH-Dx 
Trip Blank XQ15B NWTPH-Gx, BTEX 

 
The following comments refer to ARI’s performance in meeting the quality control specifications described 

in the analytical methods.  Data were qualified based on the method criteria and guidance provided in the EPA 
document USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, June 
2008.  Data qualifiers that may be assigned to data from this laboratory group include: 
 

• U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 

• J - The analyte was positively identified; the associated numerical value is the approximate concentration of 
the analyte in the sample.  A ‘+’ or ‘-‘ may be assigned to the ‘J’ flag to indicate high or low bias, 
respectively. 

 
• UJ - The analyte was not detected above the reported sample quantitation limit.  However, the reported 

quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to 
accurately and precisely measure the analyte in the sample.   

 
• R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria.  The presence or absence of the analyte cannot be verified. 
 



Data Quality Review  
Study Unit 3 and Backfill Soils – December 2013 
Kinder Morgan – Laurel Station 
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• DNR - Do Not Report.  Multiple results reported from different analytical dates and/or dilutions.  Value 
from another analysis should be used. 

 
Sample Receipt 
 

Upon receipt by ARI, the sample jar information was compared to the chain-of-custody (COC) and the cooler 
temperature was recorded.  No discrepancies relating to sample identification were noted by ARI and the cooler was 
received at a temperature within the EPA-recommended limits of greater than 0°C and less than or equal to 6°C. 
 

The method blank and laboratory control sample/laboratory control sample duplicate (LCS/LCSD) results for 
TPH-D analysis for laboratory groups XQ14 & XQ15 are reported with laboratory group XQ14. 
 
Organic Analyses 
 
Samples were analyzed for BTEX and TPHs by the methods identified in the introduction to this report. 
 
1. Holding Times – Acceptable  
 
2. Initial and Continuing Calibrations – Acceptable 
 
3. Blanks – Acceptable  
 
4. Surrogates – Acceptable  
 
5. Laboratory Control /Laboratory Control Sample Duplicate (LCS/LCSD) – Acceptable  

 
6. Matrix Spike/Matrix Spike Duplicates (MS/MSDs) - Acceptable 
 

General – An MS/MSD was performed on SU3-PEX5-B-2 for all analyses.  Results were acceptable. 
 

7. Field Duplicate – Acceptable 
 
General – A field duplicate was collected at SU3-PEX5-B-2 and identified as SU3-PEXDUP-1.  Results 
were comparable. 
 

8. Reporting Limits – Acceptable 
 
9. Chromatographic Review– Acceptable 
 
Overall Assessment of Data 
 

The data reported in these laboratory groups are considered to be usable for meeting project objectives.  
The completeness for laboratory groups XQ14 and XQ15 is 100%. 
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          Memo 

       Century Square 
          1501 4th Avenue, Suite 1400 
          Seattle, Washington   98101 
          206.438.2700  Telephone 
          206.438.2699  Fax 
 

To: Karen Mixon, Project Manager Info: FINAL 

From: Christine T. Gebel, Chemist Date: December 23, 2013 

RE: 
Data Quality Review  
Study Unit 1 Soil Samples – December 2013 
Kinder Morgan – Laurel Station 

 
The data quality review of 14 soil samples and 1 trip blank collected on December 13, 2013 has been 

completed.  The samples were analyzed by Analytical Resources, Incorporated (ARI) located in Tukwila, Washington 
for benzene, toluene, ethylbenzene, m,p-xylene, and o-xylene (BTEX) by EPA Method 8021B-modified, and/or total 
petroleum hydrocarbons (TPHs, gasoline-range, diesel-range, and/or oil-range) by Washington State Department of 
Ecology (Ecology) Methods NWTPH-Gx and NWTPH-Dx as indicated in the cross-reference below.  Samples were 
analyzed for the chemical constituents as described in the Letter Work Plan Request for Removal Action in Advance 
of CAP, Isolated Soil Area in Study Unit 1, Laurel Station, Bellingham, Washington dated July 23, 2013. 

 
The analyses were performed in general accordance with methods specified in EPA’s Test Methods for 

Evaluating Solid Waste (SW-846) and Ecology’s Analytical Methods for Petroleum Hydrocarbons, June 1997.  The 
laboratory provided a full data package containing sample results and associated QA/QC data.  The following 
samples are associated with ARI group XR36: 

 
Sample ID Laboratory ID Requested Analyses 
SU1-PEX1-S XR36A NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-PEX2-S XR36B NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-PEX3-S XR36C NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-PEX4-S XR36D NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-PEX5-S XR36E NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-PEX6-S XR36F NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-PEX7-S XR36G NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-PEX8-S XR36H NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-PEX9-S XR36I NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-PEX10-S XR36J NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-PEX11-S XR36K NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-PEX12-S XR36L NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-PEX13-B XR36N NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-PEXDUP1 
(Field Duplicate of SU1-PEX1-S) 

XR36O NWTPH-Gx, BTEX, NWTPH-Dx 

Trip Blank XR36P NWTPH-Gx, BTEX
 

The following comments refer to ARI’s performance in meeting the quality control specifications described 
in the analytical methods.  Data were qualified based on the method criteria and guidance provided in the EPA 
document USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, June 
2008.  Data qualifiers that may be assigned to data from this laboratory group include: 
 

 U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 

 J - The analyte was positively identified; the associated numerical value is the approximate concentration of 
the analyte in the sample.  A ‘+’ or ‘-‘ may be assigned to the ‘J’ flag to indicate high or low bias, 
respectively. 

 



Data Quality Review  
Study Unit 1 Soil – December 2013 
Kinder Morgan – Laurel Station 
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 UJ - The analyte was not detected above the reported sample quantitation limit.  However, the reported 
quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to 
accurately and precisely measure the analyte in the sample.   

 
 R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria.  The presence or absence of the analyte cannot be verified. 
 

 DNR - Do Not Report.  Multiple results reported from different analytical dates and/or dilutions.  Value 
from another analysis should be used. 

 
Sample Receipt 
 

Upon receipt by ARI, the sample jar information was compared to the associated chain-of-custody (COC) 
and the cooler temperatures were recorded.  The coolers were received at temperatures within the EPA-
recommended limits of greater than 0°C and less than or equal to 6°C. 

 
The sample containers for SU1-PEX13-B were labeled as SU1-PEX13-B-10 (included depth).  The sample ID 

from the COC (SU1-PEX13-B) was used by the laboratory. 
 
Organic Analyses 
 
Samples were analyzed for BTEX and TPHs by the methods identified in the introduction to this report. 
 
1. Holding Times – Acceptable  
 
2. Initial and Continuing Calibrations – Acceptable 
 
3. Blanks – Acceptable  
 
4. Surrogates – Acceptable  
 
5. Laboratory Control /Laboratory Control Sample Duplicate (LCS/LCSD) – Acceptable  

 
6. Matrix Spike/Matrix Spike Duplicates (MS/MSDs) - Acceptable 
 

General – MS/MSDs were performed on SU1-PEX1-S for all analyses.  Results were acceptable. 
 

7. Field Duplicate – Acceptable 
 
General – A field duplicate was collected at SU1-PEX1-S and identified as SU1-PEXDUP1.  Results were 
comparable. 
 

8. Reporting Limits – Acceptable 
 
9. Chromatographic Review 
 

NWTPH-Dx – The laboratory identified diesel-range and motor oil-range TPH pattern profiles in samples 
as noted below. 



Data Quality Review  
Study Unit 1 Soil – December 2013 
Kinder Morgan – Laurel Station 
 

J:\Projects\ActiveJobs\Laurel Station\Enforcement Order Support\Remediation\Removal Action - SU 1, Benzene\04 - Lab Data\Study Unit 1  DVR-December2013.docx URS 
Page 3 of 3 

 
Pattern 
Identification 

Sample ID 

DRO/Motor Oil SU1-PEX2-S, SU1-PEX6-S 

Diesel/Motor Oil SU1-PEX4-S, SU1-PEX8-S, SU1-PEX10-S 

Motor Oil SU1-PEX12-S 

 
Although the laboratory indicated a match to the diesel standard for SU1-PEX4-S, SU1-PEX8-S, and SU1-
PEX10-S, it is URS’ opinion that there is not a match to diesel but diesel-range hydrocarbons that are 
associated with heavier type hydrocarbon patterns like motor oil. 
 

Overall Assessment of Data 
 

The data reported in this laboratory group are considered to be usable for meeting project objectives.  The 
completeness for laboratory group XR36 is 100%. 

 















































































 

 

APPENDIX F 

Groundwater Sampling Records 







































































































 

 

APPENDIX G 

Surface Water and Sediment Sampling Records 
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Thermal Treatability Study 
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August 12, 2011 
 
 
Matt Annis 
URS Corporation 
1501 4th Avenue, Suite 1400 
Seattle, WA 98101 
 
Via e-mail:  matt_annis@urscorp.com 
 
Re: Final Results of the Thermal Treatability Testing for the Laurel Station Site in Bellingham, 

Washington 
 
Dear Mr. Annis: 
 
Attached is the final Laurel Station Site Treatability Study Report recently completed using site soils 
collected by URS at the site in Bellingham, WA.  This report includes testing results for treatment 
temperatures of 100°C, 150°C, and 225°C.  The specific COCs tested included gasoline range organics 
(GRO), diesel range organics (DRO), oil range organics (ORO), and polycyclic aromatic hydrocarbons 
(PAHs).  Discussions of the data and results collected are discussed.  We appreciate the opportunity to 
work with you on this project.   
 
Sincerely, 
 
 
 
    
Kelly Clemons     Gorm Heron, Ph.D. 
Technical Sales Representative   VP, Senior Engineer 
TerraTherm, Inc.    TerraTherm, Inc. 
 
/attachment (1) 
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EXECUTIVE SUMMARY 
 
A release from a leaking underground oily water sump occurred at the Laurel Station Site in Bellingham, 
WA sometime between 1950 and 1990.  It is estimated that 5,000 cubic yards are currently impacted by 
the release.  Due to the environmental risks associated with the release, specifically, direct contact and 
surface waters, the Washington Department of Ecology issued the site owner, Kinder Morgan Canada, an 
environmental enforcement order concerning the Site.  The specific site contaminants of concern (COCs) 
are Gasoline-range organics (GRO), diesel-range organics (DRO), lube oil-range organics (ORO), and 
polycyclic aromatic hydrocarbons (PAHs).  The treatment goals include the following:  1) GRO soil 
concentrations reduced to 100 mg/Kg or less; 2) DRO soil concentrations reduced to 460 mg/Kg; and 3) 
ORO soil concentrations reduced to 2,000 mg/Kg or less.  The COCs are present in the contaminated 
dense glacial outwash deposits predominantly consisting of silty and sandy gravel.  The targeted 
treatment zone contains isolated perched non-continuous water occurrences at greater than 10 ft bgs.   
 
URS, the environmental consultant for the project, is evaluating In-situ thermal remediation (ISTR) as a 
possible alternative to treat the Laurel Station Site.  Three ISTR technologies are available in the market 
and include In-Situ Thermal Desorption (ISTD), Electro-Thermal Dynamic Stripping Process (ET-DSP™), 
and Steam Enhanced Extraction (SEE).  ISTD is based on the thermal conductivity of soils where a low 
variability of the thermal conductivity exists over the various geologies allowing for very uniform heating.  
ISTD has the ability to heat over the largest temperature range of the three ISTR technologies.  ET-
DSP™ is an advanced from of electrical resistance heating (ERH) where heating is primarily a result of 
the soil resistivity which varies up to 200-fold over the various geologies.  Convection heating is also a 
heating mechanism of ET-DSP™.  The maximum temperature achieved by ET-DSP™ is the boiling point 
of water, an in-situ temperature of approximately 100°C.  SEE heats by the injection of steam into the 
subsurface and effectiveness is based on the hydraulic conductivity of the soils.  Remediation with SEE 
has the additional physical component of moving contamination to an extraction well by the force of the 
steam injection.  The maximum in-situ temperature achieved by SEE is the temperature of steam, 
approximately 100°C.   
 
A treatability study was considered for the Laurel Station Site to evaluate a suitable thermal treatment 
temperature based on the ISTD technology to achieve the remediation goals.  The study included 
applying heat to one site composite for seven days at three different temperatures:  100°C, 150°C and 
225°C.  Physical property evaluations were also completed to determine any change in soil volumes 
following heating to address impacts heating may have in the vicinity of the fuel piping infrastructure at 
the site. 
 
The testing demonstrated that the remedial goals can be met at a treatment temperature of 150oC or 
higher (GRO, DRO and ORO were reduced to levels an order of magnitude lower than the remedial 
standards).  Results obtained at 100oC indicate that thermal treatment may also be successful, but the 
DRO level was not reduced sufficiently to meet the objectives for the site.  Therefore, it cannot be 
conclusively determined whether in-situ treatment at 100oC would be sufficient to meet the remediation 
standards. 
 
The thermal testing indicated that minimal physical changes are expected – the soils/sediments 
maintained their structure during thermal treatment, despite the drying that occurred.  No substantial loss 
of organic matter was observed. Therefore, thermal treatment is not expected to affect the soil properties. 
 
This report presents an overview of the treatability study, a presentation and discussion of the study 
results, and a conclusion. 
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1.0 Introduction 
 
The Laurel Station Site in Bellingham, WA (referred to as “the Site” for the duration of this document) is 
contaminated with Gasoline-range organics (GRO), diesel-range organics (DRO), lube oil-range organics 
(ORO), and polycyclic aromatic hydrocarbons (PAHs), referred to as the site contaminants of concern 
(COCs).   
 
A treatability study was completed to determine the removal efficiencies of the COCs, and in particular 
the higher boiling point contaminants with treatment goals, such as DRO and ORO.  The treatability tests 
simulated In-Situ Thermal Desorption (ISTD) treatment at testing temperatures of 100°C, 150°C, and 
225°C.  The effectiveness of contaminant removal  was determined by comparing the treated and 
untreated analytical results collected during the study. 
   
The remainder of this report includes the following sections: 
 
2.0 -  Conducting the Laboratory Treatability Study 
3.0 -  Temperature Monitoring Data 
4.0- Physical Property Study Results and Discussion 
5.0- Results of Soil Analytical Data and Discussion 
6.0- Results of Collected Effluent Data and Discussion 
7.0- Results of Change in Material Mass and Discussion 
8.0- Conclusions 
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2.0 Conducting the Laboratory Treatability Study 
 
After receipt of the site materials at Kemron’s treatability laboratory in Atlanta, GA, one site composite 
sample was prepared from the following site subsamples:   
 

• MW-9 6’-10’,  
• MW-10 10’-11’,  
• MW-10 11’-14’ (2 samples), and  
• MW-10 15’-20’.   

 
The site composite sample was the starting material for the thermal evaluation.  Testing at the three 
temperatures was conducted on split samples of this composite sample. 
 

2.1 Untreated Material Characterization 
 
Samples of the composited site materials were collected for untreated material characterization which 
provides a basis for comparison to data collected from each of the three thermal tests.  The untreated 
material characterization included the following analytical and physical property testing: 
 

Analytical Parameter Analytical Method 

Gasoline Range Organics (GRO) NWTPH-Gx 
Diesel Range Organics (DRO) NWTPH-Dx 
Lube Oil-Range Organics (ORO) NWTPH-Dx 
Polycyclic Aromatic Hydrocarbons (PAHs) EPA Method 8270-SIM 
Total Organic Carbon (TOC) Lloyd Kahn 

 
Physical Property Parameter Testing Method  

Particle Size Analysis with Hydrometer ASTM D422 
Moisture Content ASTM D2216 
Bulk Unit Weight ASTM D2937 
Solid Specific Gravity ASTM D854 
Porosity Calculated 
Atterberg Limits ASTM D4318 
Loss on Ignition ASTM D2974 

 
2.2 Heating Site Materials to 100°C, 150°C and 225°C 

 
Samples of the composited site materials were collected for the three thermal tests.  This sampling event 
occurred at the same time as the untreated material characterization sampling.  Three material samples 
were placed in each of the cylindrical reactors.  Figure 1 shows a typical thermal oven with placement of 
the reactor.  Testing for this study was completed with a similar set-up.  The reactor is equipped with ports 
for the following: 
 

• For insertion of temperature sensors for temperature monitoring 
• For influent of breathing quality air, and 
• For effluent vapors generated from heating.   

 
Breathing quality air was passed over the soil materials during heating.  Flow was facilitated with a 
vacuum applied to the effluent port.  Figure 2 shows a typical effluent system. 
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The treatability study includes monitoring of the ramp-up time until the testing temperature is achieved 
and the 7 day heating duration.  Each of the three thermal tests was conducted in a similar fashion to test 
effects of heating at three different temperatures, i.e., 100, 150 and 225°C.  

 
Figure 1. Typical Test Set-up:  Cylindrical soil container in the testing oven. 
 
 

 
Figure 2.Typical Vapor collection system.  
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2.3 Sampling Tested Site Materials 
 
Following the seven day duration of heating, each reactor was cooled and disassembled for sampling of 
the tested materials.  Each of the treated materials was evaluated for the following post-treatment 
analysis/determinations: 
 

Analytical Parameter Analytical Method  Laboratory 

Gasoline Range Organics (GRO) NWTPH-Gx   ECS Lab Sciences 
Diesel Range Organics (DRO) NWTPH-Dx   ECS Lab Sciences 
Lube Oil-Range Organics (ORO) NWTPH-Dx   ECS Lab Sciences 
Polycyclic Aromatic Hydrocarbons (PAHs) EPA Method 8270-SIM  ECS Lab Sciences 
Total Organic Carbon (TOC) Lloyd Kahn   Microbac Laboratories 
 
Physical Property Parameter Testing Method   Laboratory  

Moisture Content ASTM D2216   Kemron 
Bulk Unit Weight ASTM D2937   Kemron 
Solid Specific Gravity ASTM D854   Kemron 
Porosity Calculated   Kemron 
Atterberg Limits ASTM D4318   Kemron 
Loss on Ignition ASTM D2974   Kemron 

 
2.4 Sampling Collected Effluents 

 
The initial proposal included effluent testing of the following parameters: 
 

Parameter Analytical Method 

Effluent - Gas 
Gasoline Range Organics (GRO) NWTPH-Gx 
 
Effluent – Condensable Liquids 
Diesel Range Organics (DRO) NWTPH-Dx 
Lube Oil-Range Organics (ORO) NWTPH-Dx 
Polycyclic Aromatic Hydrocarbons (PAHs) EPA Method 8270-SIM 

 
After thermal testing was completed, the volume of collected condensable effluents was insufficient to test 
for the complete list of proposed methods; however, the PAH analysis was able to be completed using an 
80 ml volume of the condensate.   
 
The non-condensable gases generated from each test were passed through traps containing activated 
carbon, and the carbon was analyzed  to quantify the adsorbed mass. 
 
Additional study details are presented in the attached report completed by Kemron.  The following 
sections present and discuss the data collected with TerraTherm’s conclusion to the study. 
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3.0 Temperature Monitoring Data 
 

 
Figures 3 – 5 present the temperature data from the three tests.  The test material temperatures lag 
behind the oven temperatures.  This is expected as the soils heat from the outside in and the heat fronts 
take time to heat the soil (note the thermocouples are located towards the center of the cylinder).  The 
exception is when the oven temperature dropped very quickly and then very quickly heated back to 
treatment temperatures as was the case for the power outages for the 100°C and 225°C tests.  In these 
cases, the drop in temperature did not allow for sufficient time at the lower temperature to cool the soil 
material before the oven temperatures climbed back to the prescribed treatment temperature. The 
treatment periods were extended to ensure a total of 7 days at the target treatment temperature. 

 

 
Figure 3.  Oven and Soil Temperature Graph for the 100°C, 7-day Test. 
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Figure 4.  Oven and Soil Temperature Graph 150°C, 7-day Test. 
 
 

 
Figure 5.  Oven and Soil Temperature Graph 225°C, 7-day Test. 
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4.0 Physical Property Study Results and Discussion 

 
Physical property testing was completed, in part, to help determine any soil settling following heating.  
Table 1 presents the physical property data for the untreated and treated samples. 
 
Table 1.  Pre- and Post- Treatment Physical Property Data 

TESTING TEST   UNTREATED TREATED RESULTS 

PARAMETER METHOD UNIT RESULTS 100°C 150°C 225°C 

              

Moisture Content ASTM D2216           

  ASTM Moisture Content   % 7.31 0.21 0.11 0.08 

  Percent Solids   % 93.19 NT NT NT 
              

Bulk Unit Weight ASTM D2937 pcf 140.9 113.4 115.6 114.9 
% reduction 0 19.5% 18.0% 18.5% 

              

Solid Specific Gravity ASTM D854 s.u. 2.74 2.73 2.70 2.70 
% reduction 0 0.4 1.5 1.5 

              

Loss on Ignition ASTM D2974           

   Average Moisture Content   % 7.39 0.21 0.11 0.08 

   Average Loss on Ignition   % 0.52 0.70 0.66 0.50 
              

Particle Size Distribution ASTM D422/D854           

     Gravel   % 49.6 NT NT NT 

     Sand   % 43.2 NT NT NT 

     Silt   % 4.4 NT NT NT 

     Clay   % 2.8 NT NT NT 
              

Atterberg Limits ASTM D4318           

     Liquid Limit   LL NV NV NV NV 

     Plastic Limit   PL NP NP NP NP 

     Plasticity Index   PI NP NP NP NP 
              

Sample Description     
Gray green poorly graded 
gravel with silt and sand 

NT NT NT       

      

Sample Classification USCS D2487   GP-GM NT NT NT 
              

Total Porosity Calculated % 23.2 23.6 23.3 23.0 
PD 0 44.8 35.8 37.5 

              

Volumetric Expansion Calculated % NT 1.1 0.6 0.1 

Notes LL = Liquid Limit 

% = Percent PL = Plastic Limit 

pcf = pounds per cubic foot PI = Plasticity Index 

s.u. = standard units NV = No Value 

NT = Not Tested NP = Non-Plastic 

PD = Percent Difference 
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The site material was determined to be a sandy gravel with very little silt and clay (based on the particle 
size distribution).  As expected from the particle size distribution, there was no plastic limit/index 
determined by the Atterberg limits determination. A visual description of “gray green poorly graded gravel 
with silt and sand” supports the particle size distribution determination.  The Unified Soil Classification 
System defines the material as GP-GM indicating that this material is poorly graded gravels or gravel-
sand mixtures, little or no fines (GP) and silty gravels, gravel-sand-silt mixtures (GM). 
 
The initial moisture content was approximately 7.31% for the pre-treatment material. Most of the moisture 
was vaporized during the three thermal evaluations.  Depending on the full-scale treatment temperature, 
either all (i.e., 150°C or 225°C) or a portion (i.e., 100°C) of the moisture will be extracted from the 
subsurface in the form of steam for an ISTD approach.  Should 100°C be the selected treatment 
temperature for full-scale treatment, it is expected that final soil moistures will be higher than the 0.21% 
produced by the study results for the 100°C test, since complete drying does not occur at the field scale 
when the target temperature is 100oC.  Under field conditions, thermal treatment takes longer, and the 
steam generated in-situ migrates through the soil, leading to more affective sweep and COC removal 
than can be simulated at the laboratory scale. 
 
The bulk unit weight was reduced by 19.5%, 18.0%, and 18.5% for the 100°C, 150°C and 225°C tests, 
respectively.  The bulk density reductions are likely a result of the vaporization of primarily water, and 
some organics.  As expected, the solid specific gravity remains consistent between the untreated and 
treated soils.  As the testing temperature increases, a reduction in the loss on ignition is observed, likely 
the result of desorbing additional organics from the test material (the higher the treatment temperature, 
the more organic material is removed).   
 
Thermal treatment did not change the soil porosity. 
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5.0 Results of Soil Analytical Data and Discussion 
 
The following sections present the analytical data collected for the untreated and treated soils.  The 
treatment effectiveness for individual contaminants is calculated as Percentage Mass Removal Efficiency 
(%MRE) = 100*(C C C  where C  is the starting concentration and C  is the concentration after 
thermal treatment and cooling.  
 

5.1 Total Petroleum Organics:  GRO, DRO and ORO Analyses  
 
Table 2 presents the TPH data and %MRE calculations for each of the three thermal tests.  The greatest 
TPH reductions were observed in the 225°C test.  The ORO results for the 100°C test were higher than 
the untreated material.  Sufficient data review occurred to eliminate the possibility of an ORO data error.   
Possible explanations for this include the following: 
 

1. Sample heterogeneity, or 
2. Soil interference where the effects of heating caused a reduction in interferences/masking.  For 

instance, interferences affecting the untreated ORO results may be reduced following heating to 
100°C, allowing a more accurate ORO sample result for the 100°C analysis. 

 
The typical trends expected with increasing treatment temperatures were observed in ORO results for the 
150°C and the 225°C tests, i.e., COC detections decrease and %MRE increase with increasing 
temperature.  
 
Table 2.  TPH Data 

TPH 
PARAMETER 

Study 
Goals 

(mg/kg) Untreated 

Treated Results 

100°C 150°C 225°C 

Results %MRE Results %MRE Results %MRE 

GRO  <100 550 2.2 99.6 1.6 99.7 0.54 99.9 

DRO  <460 740 490 33.8 120 83.8 12 98.4 

ORO <2000 420 770 -83.3* 170 59.5 34 91.9 
Results in mg/Kg 
Mass Removal Efficiency (%MRE) in % 
*sample interference is suspected creating negative %MRE 
 

5.2 Polycyclic Aromatic Hydrocarbons Analyses  
 
Table 3 presents the PAH data, %MRE calculations, and total and average concentrations for the 
collective PAH list reported.  Values flagged with a “J”, indicating an estimated value, were included in the 
calculations.  All treated values that indicate “<” were included as a “0” in the calculations except for the 
cases where the contaminant also has a “<” value as the untreated result.  In this case, the %MRE is not 
applicable indicated as “N/A”.  Untreated values with a “<” were counted as the value without the “<” for 
the purposes of the calculations for treated results with a detection, i.e., with our without a “J” flag.   
 
The following three compounds were detected with higher concentrations than the corresponding 
untreated results: 
 

• Pyrene for the 100°C test; 
• 2-chloronaphthalene for the 150°C test; and 
• Fluoranthene for the 150°C test. 
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The 2-chloronapthalene and fluoranthene results in question are “J” flagged which typically indicates an 
estimated quantitative value as it is within the detection limit of the instrument but the concentration 
reported is not accurate.  The Pyrene value which was not “J” flagged appears to be an anomalous result 
as the Pyrene detections for the 150°C and the 225°C tests reduced as expected.  Sample heterogeneity 
may also be a factor for the 100°C Pyrene results. 
  
In Table 3, the average %MRE calculations are presented with and without (in the parenthesis) these 
three compounds.  Overall, a trend of decreasing concentrations with increasing temperature is observed 
in the PAH data. 
 
Table 3.  PAH Data 

PAH COMPOUND 

Study 
Goals 

(ug/mg) Untreated 

Treated Results 

100°C 150°C 225°C 

Results %MRE Results %MRE Results %MRE 

Acenaphthene  N/A 81 13 84.0 0.9 98.9 <0.71 100 

Acenaphthylene  N/A 17 3.0 J 82.4 <0.57 100.0 <0.57 100 

Benzo(a)pyrene  N/A 23 <0.62 100.0 3.8 J 83.5 <0.62 100 

Benzo(b)fluoranthene  N/A 10 <0.82 100.0 <4.1 100.0 <0.82 100 

Fluoranthene  N/A <1 <1 N/A 2.6 J -160.0 <1 N/A 

Fluorene  N/A 200 21 89.5 0.73 J 99.6 <0.55 100 

Naphthalene  N/A 440 2.1 J 99.5 2.2 J 99.5 <0.65 100 

Phenanthrene  N/A 350 140 60.0 24 93.1 <0.74 100 

Pyrene  N/A <0.59 19 -3120.3 <0.59 N/A <0.59 N/A 

1‐Methylnaphthalene  N/A 1100 33 97.0 3.2 J 99.7 <0.79 100 

2‐Methylnaphthalene  N/A 1500 30 98.0 3.2 J 99.8 <0.59 100 

2‐Chloronaphthalene  N/A <0.12 <0.6 N/A 0.79 J -558 <0.6 N/A 

Total  N/A 3,723 261 N/A 41.4 N/A N/A N/A 

Average  N/A 310.2 21.8 -231 (90) 3.5 14.2 (97.1) N/A 100 
Results in ug/Kg 
%MRE = Mass Removal Efficiency 
(value) = average without the negative values highlighted in gray 
N/A = Not applicable 
Shaded Untreated Values used without the “<” in applicable %MRE calculations 
Treated values with “J” flags were used without the “J” flag in applicable %MRE calculations 
 

5.3 Total Organic Carbon Analyses  
 
Table 4 presents the TOC data for each of the three thermal tests.  The %MRE was negative as the 
untreated results were lower than the treated results.  It is suspected that possible matrix masking similar 
to what was suggested for the 100°C ORO analysis may also be affecting the TOC results.   
 
No loss in the fraction of organic matter was observed, suggesting that the thermal treatment did not 
destroy the organic matter in the soils. 
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Table 4.  TOC Data 

TPH PARAMETER 

Study 
Goals 

(mg/Kg) Untreated 

Treated Results 

100°C 150°C 225°C 

Results %MRE Results %MRE Results %MRE 

TOC N/A 3,740 4,530 -21.1* 4,710 -25.9* 4,560 -21.9* 
Results in mg/Kg 
%MRE = Mass Removal Efficiency 
*sample interference is suspected creating negative %MREs 
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6.0 Results of Collected Effluent Data and Discussion 
 

Effluents generated from the bench-scale testing included condensable and non-condensable vapors.  
The effluent vapors generated from heating were directed through a glass tube chilled with a cooling coil.  
The intent was for vapors to either condense or pass through (i.e., non-condensable vapors) the chilled 
glass tube to a carbon trap.  Condensed vapors were collected in a collection flask while the non-
condensed vapors were collected on a carbon trap.   
 

6.1 Results of Condensates Collected and Discussion 
 
The following describe each of the condensates collected: 
 

• Layering was not observed;  
• A strong petroleum odor was noted for each collected condensate; and 
• Each condensate was colorless and clear. 

 
Each of the condensates was submitted for PAH analyses.  The results are presented in Table 5. 
 
Table 5.  Condensate Data:  PAH Analysis 

SAMPLE ID 
TREATED 

100°C 
TREATED 

150°C 
TREATED 

225°C 

Parameter Method Units Value Value Value 

Semi Volatiles 8270C-SIM         

Anthracene   ug/l 4.6 2.5 28 

Acenaphthene   ug/l 52 17 37 

Acenaphthylene   ug/l 9 14 33 

Benzo(a)anthracene   ug/l 0.57 J 0.31 J 1.3 

Chrysene   ug/l < 0.22 < 0.22 0.38 J 

Fluoranthene   ug/l 1.6 2.1 3 

Fluorene   ug/l 140 69 150 

Naphthalene   ug/l 1400 580 760 

Phenanthrene   ug/l 120 160 180 

Pyrene   ug/l 1.6 160 2.6 

1-Methylnaphthalene   ug/l 4100 1600 2700 

2-Methylnaphthalene   ug/l 5,300 E 2,000 E 3400 

Total   ug/l 11,129 4,605 7,295 

 
It appears that leaks may have occurred in the vapor collection system.  For instance, the 150°C test 
should have had a similar order of magnitude or higher total result than the 100°C result.  Although the 
results for the 225°C test are higher than the 150°C test, the condensate concentrations for the 225°C 
test should have had the highest results of the three tests. 
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6.2 Results of Non-Condensable Vapors Collected and Discussion 
 
The non-condensable vapors were collected on a carbon cartridge.  The carbon was sent to the 
laboratory for GRO analysis.  The GRO results are presented in Table 6. 
 
Table 6.  Non-condensable Vapor Data:  GRO Analysis 

SAMPLE ID  TREATED 100°C  TREATED 150°C  TREATED 225°C 

Parameter  Method  Units  Value  MDL  Value  MDL  Value  MDL 

TPH ‐ GRO  NWTPHGX  mg/kg  68  5.6  ND  5  23  5.8 
 
It appears that leaks may have occurred in the carbon vapor collection system.  For instance, the non-
detected results (ND) for the GRO analysis of the 150°C test should have had a similar or slightly higher 
result than the 100°C result.  Similarly, the results for the 225°C test should have been more consistent 
with the results associated with the 100°C carbon analysis. 
 
Therefore, the soil data collected before and after thermal treatment is the most reliable data obtained.  
Estimates of mass removed and treated should be based on the difference between untreated and 
treated soils.  
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7.0 Results of Change in Material Mass and Discussion 

 
For each test, the mass of the reactor containing the soils was weighed before and after heating.  The 
data collected is presented in Table 7. 
 
Table 7.  Material Loss 
 100°C 150°C 225°C 
Days of testing 7 7 7 
Weight of untreated test material + reactor 1,701g 1,688.5g 1,696g 
Weight of treated test material + reactor 1577.5g 1578g 1579g 
Material loss 123.5g 110.5g 117g 
% Material Loss 7.26% 6.54% 6.90% 
 
Similar mass losses occurred for each of the three tests.  This corresponds well with the measured water 
contents, indicating that the soils were essentially dried at all three treatment temperatures. 
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8.0 Conclusions  
 
All parameters, except for DRO, were below treatment goals in the soils analyzed after thermal treatment 
at 100 °C.  The DRO results at 100°C are reported at 490 mg/kg and the treatment goals are 460 mg/kg.  
It is expected that with additional time and energy, all treatment goals would be achieved at 100°C (at the 
laboratory scale where the soil is allowed to dry).   
 
Soil expansion or shrinkage is not likely to affect the fuel line infrastructure, as the loss of material during 
heating was attributed to removal of soil moisture and contaminants only.  Evidence of this is presented in 
the consistent TOC data, indicating that the fraction of organic carbon does not change.  We believe, 
based on these results that only the COC mass, not natural material in the sediments is removed during 
heating.     
 
Full-scale treatment at temperatures greater than 100°C will greatly increase treatment costs as the 
temperature buffer caused by the presence of available water in the treatment volume must be removed, 
typically by evaporation.  The evaporation of all water within the treatment volume causes increases to 
treatment durations and use of additional power, both adding significantly to the treatment costs.  
Additional water control measures may also be required. 
 
The study evaluation simulates the full-scale treatment temperatures at the coolest points in the targeted 
treatment zone (TTZ), i.e, the midpoints between ISTD heaters.  As a result, using the ISTD technology, 
most of the full-scale treatment zone will be heated at or above target treatment temperatures longer than 
7 days.  The study results presented for ISTD testing in this report should be considered a conservative 
estimate of possible results achievable in a full-scale implementation.  
 
In summary, the testing indicates that remediation goals can be reached easily by thermal treatment at 
150oC or higher.  More testing would be required to determine whether the goals could also be reached at 
a treatment temperature of 100oC.  This could be performed in a field-scale pilot test. 
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1.0 INTRODUCTION 
 
KEMRON Environmental Services, Inc. (KEMRON) is pleased to present TerraTherm with the 
results of the thermal testing performed on soil material from the Laurel Station site located in 
Belington, Washington.  The treatability study was performed to evaluate the effectiveness of In-
situ Thermal Desorption (ISTD) on reducing concentrations of Total Petroleum Hydrocarbons 
(TPHs) and Polynuclear Aromatic Hydrocarbons (PAHs) from the site material.  The following 
sections of this report include information regarding the protocols followed during each phase of 
the study and the results of all testing performed. Note that tabular data presentations included 
within the text are summaries of tables presented in the Attachments at the end of the report.  
As such, the tables imbedded within the text may not include all information as presented in the 
Attachments. 
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2.0 MATERIAL RECEIPT AND PREPARATION 
 
On June 6, 2011, KEMRON received 5 1-gallon plastic bags of soil material shipped in metal 
paint cans.  The samples were labeled: 
 

MW-9 6’-10’    MW-10 11’-14’ 
MW-10 10’-11’    MW-10 15’-20’ 
MW- 10 11’-14’ 

 
Two of the 1 gallon bags received by KEMRON were labeled MW-10 11’-14’.  Upon receipt, the 
site material was logged into KEMRON’s sample tracking database and placed in secure, 
refrigerated storage maintained at a temperature of 4 degrees Celsius (oC).  A copy of the 
material Chain of Custody is provided in Attachment A.  
 
Once logged in, the samples were homogenized and screened using a 0.5 inch sieve to ensure 
uniform materials for testing.  Homogenization was performed on the chilled site materials to 
reduce the potential for volatilization of organic constituents in the site materials.  The entire 
quantity of soil material received by KEMRON was placed into a clean stainless steel mixing bin 
and mixed by hand until visually homogenous using stainless steel utensils.  Following 
homogenization, aliquots of the homogenized soil was sampled for geotechnical and chemical 
characterization.  Characterization testing was performed to ensure that the study material was 
similar to that anticipated at the site, and to provide a baseline for determining the effectiveness 
of treatment.  The following is a summary of physical and chemical testing performed on the 
untreated site material: 
 
 

Parameter      Method 
 Moisture Content     ASTM D2216 
 Bulk Density      ASTM D2937 
 Solid Specific Gravity     ASTM D854 
 Porosity      Calculated 
 Particle Size with Hydrometer   ASTM D422 
 Atterberg Limits     ASTM D4318 

Total Petroleum Hydrocarbons (GRO)  NWTPH-GX 
Total Petroleum Hydrocarbons (DRO)  NWTPH-DX 
Total Petroleum Hydrocarbons     
     Residual Range Organics (RRO) (oils)  NWTPH-DX 
Total PAHs      EPA Method 8270-SIM 
Total Organic Carbon     Lloyd Kahn 

 
Note that all physical properties testing including, moisture content, density, solid specific 
gravity, porosity, particle size and atterberg limits testing were performed by KEMRON at their 
Atlanta, Georgia laboratory.  All TPH and PAH testing was performed by ESC Lab Sciences (a 
Washington State Certified laboratory) located in Mt. Juliet, Tennessee.  Total organic carbon 
testing was conducted by Microbac laboratories located in Marietta, Ohio. 
 
2.1. Untreated Material Testing Results 
 
The results of untreated characterization testing are presented in Table 1 and Table 2 attached 
to this text.  Copies of the untreated physical properties bench data sheets are included in 
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Attachment B.  Table 1 presents the results of physical testing completed on the untreated site 
material.  The following is a summary of the information presented in Table 1: 
 

TABLE 1 – Physical Properties Testing 

TESTING TEST   UNTREATED 

PARAMETER METHOD UNIT RESULT 

        
Moisture Content ASTM D2216     
  ASTM Moisture Content   % 7.31 
  Percent Solids   % 93.19 
        
Bulk Unit Weight ASTM D2937 pcf 140.9 
        
Solid Specific Gravity ASTM D854 s.u. 2.74 
        
Loss on Ignition ASTM D2974     
   Average Moisture Content   % 7.39 
   Average Loss on Ignition   % 0.52 
        
Particle Size Distribution ASTM D422/D854     
     Gravel   % 49.6 
     Sand   % 43.2 
     Silt   % 4.4 
     Clay   % 2.8 
        
Atterberg Limits ASTM D4318     
     Liquid Limit   LL NV 
     Plastic Limit   PL NP 
     Plasticity Index   PI NP 
        
Sample Description     Gray green poorly graded 

gravel with silt and sand       
        
Sample Classification USCS D2487   GP-GM 
        
Total Porosity Calculated % 23.2 

Notes: 

% = Percent 

pcf = pounds per cubic foot 

s.u. = standard units 

LL = Liquid Limit 

PL = Plastic Limit 

PI = Plasticity Index 

NV = No Value 

NP = Non-Plastic 

 
Results of physical properties testing indicate that site material provided for testing was a 
relatively low moisture content gravel and sand material.  The material contained less than 8 
percent (%) fine grained particles with no liquid or plastic limit as determined by atterberg 
testing.  The calculated total porosity of the sample was 23.2%. 
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Table 2 presents the results of analytical testing performed on the homogenized untreated soil 
material. Untreated analytical data reports are presented in Attachment C.  The results of the 
data presented in Table 2 are summarized below: 
 

TABLE 2 – Untreated Material Chemical Characterization 

TESTING PARAMETER TEST METHOD UNIT UNTREATED RESULT MDL 

Total Solids 2540G % 95  - 
          
Gasoline Range Organics (GRO) NWTPHGX mg/kg 550 31.68 
          
Diesel Range Organics (DRO) NWTPHDX mg/kg 740 26.40 
          
Residual Range Organics (RRO) NWTPHDX mg/kg 420 66.00 
          
Semi Volatiles 8270C-SIM       
Anthracene   ug/kg ND 0.76 
Acenaphthene   ug/kg 81 0.71 
Acenaphthylene   ug/kg 17 0.57 
Benzo(a)anthracene   ug/kg ND 0.93 
Benzo(a)pyrene   ug/kg 23 0.62 
Benzo(b)fluoranthene   ug/kg 10 0.83 
Benzo(g,h,i)perylene   ug/kg ND 1.3 
Benzo(k)fluoranthene   ug/kg ND 1.3 
Chrysene   ug/kg ND 1.1 
Dibenz(a,h)anthracene   ug/kg ND 1.1 
Fluoranthene   ug/kg ND 1.0 
Fluorene   ug/kg 200 0.55 
Indeno(1,2,3-cd)pyrene   ug/kg ND 1.2 
Naphthalene   ug/kg 440 13 
Phenanthrene   ug/kg 350 0.74 
Pyrene   ug/kg ND 0.59 
1-Methylnaphthalene   ug/kg 1,100 16 
2-Methylnaphthalene   ug/kg 1,500 12 
2-Chloronaphthalene   ug/kg ND 12 
          
Total Organic Carbon LYDKHN mg/kg 3,740 533.000 

Notes: 
mg/kg = Milligrams per kilogram 
ug/kg = micrograms per kilogram 
MDL – Analytical Method Detection Limit 
ND – Not detected above the adjusted Method Detection Limit. 
 
Review of the data in Table 2 indicates that diesel range TPHs were detected at the highest 
concentration in the untreated site material.  PAH analyses indicated that 1-methylnaphthalene 
and 2-methylnaphthalene were detected at the highest concentrations.   
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3.0 THERMAL TREATMENT EVALUATION 
 
3.1. Testing Preparation 
 
The site material was subjected to Thermal Desorption treatment performed at three different 
temperatures including 100, 150, and 225 degrees Celsius (oC), plus or minus 3oC, for a 
treatment duration of 7 days.  Note that the treatment time is considered the time of treatment at 
the target treatment temperature.  Treatment simulations were performed using stainless steel 
cylindrical reactors measuring approximately 3 inches in diameter by 6 inches in length.  Each 
reactor consisted of a cylindrical body that was threaded on each end to accept a stainless steel 
threaded end cap.  A SwageLok fitting, located in the middle of the reactor body, allowed the 
insertion of a temperature thermocouple for recording the soil temperature during treatment.  
The two end caps also contained a single SwageLok fitting to allow the introduction of ambient 
temperature air into the reactor, and the removal of off-gases out of the reactor.  An off-gas 
collection system was connected to the off-gas line exiting the reactor.  The off-gas system 
consisted of a cold water condenser and condensate collection vessel, carbon trap, and a 
vacuum pump. The carbon trap consisted of a 10g activated carbon tube connected to the off-
gas line located between the condensate collection vessel and the vacuum pump.  Breathing 
quality air was passed through the system to aid in removing moisture and gases from the 
reactor during treatment.  This was accomplished by continually injecting pressurized air into the 
reactor at a rate of approximately 10 milliliters per minute (ml/min).  The vacuum pump 
connected to the off-gas system aided in the flow of air through the system and was also 
calibrated to approximately 10 ml/min air flow. 
  
The following drawing represents the treatment system used during this study: 
 

 
 
 
The untreated material was placed into the cylindrical reactor and compacted to the 
approximate density determined from untreated material characterization testing.  The end caps 
were screwed onto the cylinder of the reactor and the reactor was placed into the oven.  The air 
inlet and off-gas lines were then connected and the thermocouple was inserted into the soil in 
the reactor.  Once the system setup was complete the oven was turned on and testing was 
initiated.  The temperature of the soil within the reactor and the temperature of the air inside the 
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oven were recorded at 15 minute intervals using a dual channel temperature data-logger.  
Additionally, throughout the duration of testing KEMRON personnel manually monitored the 
temperature of the soil in the reactor, the oven temperature, and the temperature of the 
condenser cooling water. Copies of the thermal treatment data bench sheets are included in 
Attachment D.    
 
Figures 1 through 3 present graphical representations of the temperature monitoring data for the 
three treatments.  
 
3.2. Treatment Application  
 
Treatment simulations were performed at the 100 and 150oC target temperatures using 
standard laboratory heating ovens, and the 225oC test was conducted using a Fisher Isotemp 
Muffle Furnace to provide heating of the reactor.  The reactor was placed inside the oven or 
furnace and the appropriate air inlet and off-gas lines as well as the temperature thermocouple 
were connected.  The condensation system was connected to the off-gas line and consisted of 
a cold water condenser and condensate collection flask which was placed into an ice bath to 
reduce the potential for volatilization of organics from the collection flask, and a carbon sampling 
trap.  A vacuum pump was connected to the off-gas system and adjusted to a flow rate of 
approximately 10 ml/minute to remove vapors from the system throughout testing. 
 
Treatments were performed for approximately 7 days at the target treatment temperature.  Once 
the treatment duration had been achieved, heating was stopped and the sample was allowed to 
cool to room temperature prior to removing from the oven.  Once cooled the reactor was 
weighed and placed into refrigerated storage until chilled to approximately 4 oC.  Similarly, the 
condensate produced from each test as well as the carbon sampling trap was placed into 
refrigerated storage until sampling.  The chilled soil was then homogenized and sampled for 
TPH DRO, DRO, RRO analyses, as well as PAHs and total organic carbon. Aliquots of each 
condensate material was similarly homogenized and sampled for total PAHs, and the carbon 
trap was submitted for TPH-GRO analysis.  In addition, KEMRON performed selected physical 
properties testing on the treated soil. 

 

3.3. Treatment Discussions 
 

3.3.1. 100oC Treatment  
 
Treatment of the site material at an operating temperature of 100oC was performed by placing 
1701 grams (g) of the site material into the test reactor.  The treatment system was then 
assembled and heating was initiated using a standard drying oven.  At approximately 510 
minutes into the testing, the soil within the reactor reached a temperature of approximately 
98.3oC.  At this time KEMRON considered the test to have achieved the appropriate operating 
temperature.  Note that KEMRON observed slight condensate production when the site soil 
reached a temperature of approximately 80oC. 
 
Throughout testing the treatment temperature remained relatively constant.  On June 18th at 
approximately 6:06 p.m., the laboratory experienced a severe weather related power outage.  
This outage occurred while the test soil had been at the operating temperature for 
approximately 2,694 minutes, 1.87 days.  The power outage caused temperature data collected 
before and during the incident to be lost from the data-logger.  The power outage continued for 
approximately 4.5 hours during which time the soil temperature reduced to approximately 45oC.  
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Manual readings taken during this time indicated that the soil temperature was below the target 
temperature for approximately 10 hours.  Once power was restored to the laboratory, heating of 
the reactor and automatic temperature monitoring resumed.  As a consequence of the power 
interruption, KEMRON extended the total length of the treatment to compensate for the period 
the soil was below the target temperature. Review of the temperature monitoring data indicates 
that the test material was at the target temperature for 167 hours, 6.96 days.  
 
Following the conclusion of testing, the reactor was removed from the system and weighed.  
Post treatment measurements showed that 1,577.5g of treated solids remained after treatment, 
indicating a total mass loss of 123.5g.  KEMRON determined through physical measurements 
that 115.48g of condensate had been collected from the treatment simulation.  Visual 
observations indicated that the condensate was colorless with a strong petroleum smell.  Figure 
1 presents a graphical presentation of the temperature monitoring data recorded during the 
100oC test. 
 
 

3.3.2. 150oC Treatment 

 
The 150oC temperature treatment of the site material was initiated by compacting 1,688.5g of 
the site soil into the treatment reactor to approximately the same density as that determined in 
the untreated characterization phase of the study.   The system was assembled as outlined in 
section 3.3.1, and treatment was started.  At approximately 440 minutes into treatment the soil 
material reached 148.9oC at which time KEMRON considered testing to have reached the target 
operating temperature.  As with the testing conducted on the 100oC material, testing was 
interrupted by the power failure of June 18.  Review of the manually recorded temperature data 
indicates that the soil was below the target temperature for approximately 12 hours.  However, 
note that the time that the sample was below the operating temperature was determined 
through manual readings.  Because the first reading indicating that the sample had once again 
reached the operating temperature was recorded at 06:09 in the morning KEMRON believes 
that the soil likely reached the operating temperature earlier than the recorded data indicates. 
 
A second power outage, localized to the 150oC treatment system occurred on June 22.  This 
power outage lasted for approximately 52 minutes, during which time the soil temperature fell to 
approximately 110oC.  Review of the temperature monitoring data indicates that during this 
second power outage the soil material was below the target temperature for approximately 6 
hours.  KEMRON extended the treatment time to compensate for the power outages.  A review 
of the monitoring data indicates that the test material was at temperature for 163 hours, 6.80 
days. 
 
Following the conclusion of testing the reactor was removed from the system and weighed.  
Post treatment measurements showed that 1,578g of treated solids remained after treatment, 
indicating a total mass loss of 110.5g.  KEMRON collected 94.65g of condensate from the 
treatment test.  A comparison of the total mass loss from the soil material and the quantity of 
condensate collected indicated that approximately 15g of material was not recovered from the 
test.  While no leaks were observed in the treatment system, the 15g material discrepancy may 
have been caused by a minute leak.  Another more likely scenario is that some of the off-gas 
passed through the condenser and remained in the gaseous phase as it exited the condensate 
collection vessel.  Visual observations indicated that the condensate was clear with a strong 
petroleum smell.  Figure 2 presents a graphical presentation of the temperature monitoring data 
recorded during the 150oC test. 
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3.3.3. 225oC Treatment 
   
Treatment of the site material at an operating temperature of 225oC was performed by placing 
1,696g of the site material into the test reactor.  The treatment system was then assembled and 
heating was initiated using a Fisher Scientific muffle furnace.  At approximately 1 day into the 
testing, the soil within the reactor reached a temperature of approximately 223oC.  At this time 
KEMRON considered the test to have achieved the appropriate operating temperature. 
 
As with the other two treatment simulations, this test was also affected by the June 18th power 
failure.  The test soil had been at the operating temperature for approximately 30 hours when 
the power failure occurred.  Review of the temperature monitoring data indicates that the test 
was below the target temperature for approximately 4 hours.  The temperature monitoring data 
shows that the temperature of the soil within the reactor remained relatively high, only dropping 
to a low of 205oC, which resulted in a fairly quick return to the target temperature.  KEMRON 
feels that the superior insulation and heating characteristics of the muffle furnace resulted in the 
short duration experienced at the lower temperatures.  Note that the temperature data-logger 
was connected to a back-up power supply which prevented the loss of temperature data during 
this test.  Because of the power interruption, KEMRON extended the total length of the 
treatment to compensate. Review of the temperature monitoring data indicates that the test 
material was at the target temperature for 163 hours, or 6.81 days.  
 
Following the conclusion of testing the reactor was removed from the system and weighed.  
Post treatment measurements showed that 1,579g of treated solids remained after treatment, 
indicating a total mass loss of 117g.  KEMRON determined through physical measurements that 
55.58g of condensate had been collected from the treatment simulation.  Comparison between 
the mass lost from the soil during treatment, and the quantity of condensate collected from the 
test indicates that approximately 61g of material was not recovered during testing.  The 
condensate that was collected was clear with a very strong petroleum smell.  The results of 
temperature monitoring conducted during the test are presented in Figure 3. 
 
At the conclusion of testing, aliquots of each treated soil material were subjected to the following 
testing: 
 

Parameter      Method 
Total Petroleum Hydrocarbons (GRO)  NWTPH-GX 
Total Petroleum Hydrocarbons (DRO)  NWTPH-DX 
Total Petroleum Hydrocarbons     
     Residual Range Organics (RRO)   NWTPH-DX 
Total PAHs      EPA Method 8270-SIM 
Total Organic Carbon     Lloyd Kahn 
Moisture Content     ASTM D2216 

 Bulk Density      ASTM D2937 
 Solid Specific Gravity     ASTM D854 
 Porosity      Calculated 
 Particle Size with Hydrometer   ASTM D422 
 Atterberg Limits     ASTM D4318 
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3.4. Treated Material Testing Results 
 

The results of testing performed on the treated site materials are presented in Tables 3 through 
5.  Table 3 presents the results of analytical testing performed on aliquots of each treated site 
material.  The following is a summary of the data presented in Table 3.  Note that the 
discussions or tabular presentations include only those compounds detected in the treated soil 
materials.  Those compounds presented as a “less than” value indicate that the compound was 
not detected at a concentration above the adjusted reporting limit.  For complete data 
presentations please refer to the tables located in the attachments to this text.  Analytical 
Reports for the treated material are included in Attachment E.   

 

TABLE 3 – Treated Soil Analyses 

SAMPLE ID UNTREATED 
TREATED 

100C 
TREATED 

150C 
TREATED 

225C 

Parameter Method Units Value Value Value Value 

Total Solids 2540G % 95 100 99 100 

TPH (GRO) NWTPHGX mg/kg 550 2.2 1.6 0.54 

TPH (DRO) NWTPHDX mg/kg 740 490 120 12 

TPH (RRO) NWTPHDX mg/kg 420 770 170 34 

Semi Volatiles 8270C-SIM           

Acenaphthene   ug/kg 81 13 0.9 < 0.71 

Acenaphthylene   ug/kg 17 3.0 J < 0.57 < 0.57 

Benzo(a)pyrene   ug/kg 23 < 0.62 3.8 J < 0.62 

Benzo(b)fluoranthene   ug/kg 10 < 0.82 < 4.1 < 0.82 

Fluoranthene   ug/kg < 1 < 1 2.6 J < 1 

Fluorene   ug/kg 200 21 0.73 J < 0.55 

Naphthalene   ug/kg 440 2.1 J 2.2 J < 0.65 

Phenanthrene   ug/kg 350 140 24 < 0.74 

Pyrene   ug/kg < 0.59 19 < 0.59 < 0.59 

1-Methylnaphthalene   ug/kg 1,100 33 3.2 J < 0.79 

2-Methylnaphthalene   ug/kg 1,500 30 3.2 J < 0.59 

2-Chloronaphthalene   ug/kg < 0.12 < 0.6 0.79 J < 0.6 

Total Organic Carbon LYDKHN mg/kg 3,740 4,530 4,710 4,560 
Notes: 
mg/kg = Milligrams per kilogram 
ug/kg = micrograms per kilogram 
J = Estimated value below the lowest calibration point.  Confidence correlates with concentration. 
< = The compound was not detected at or above the listed method detection limit. 

 

Table 3 indicates that all three treatment temperatures resulted in reductions in TPH-GRO and 
DRO carbon ranges.  The treatment at 225oC exhibited significant reductions in all three TPH 
carbon ranges, GRO, DRO and RRO.  The results of PAH analyses show that all three 
treatment temperatures resulted in considerable contaminant reductions.  The treatment 
simulation at 225oC resulted in non-detectible concentrations for all PAH compounds. 
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Table 4 is a presentation of the results of testing performed on the three condensate materials 
collected during treatments.  Note that PAH, DRO and ORO analyses were proposed for each 
condensate material.  However, due to insufficient quantities of condensate only PAH analyses 
were performed. The following is a summary of the data presented in Table 4: 

 

TABLE 4 – Condensate Analyses 

SAMPLE ID 
TREATED 

100C 
TREATED 

150C 
TREATED 

225C 

Parameter Method Units Value Value Value 

Semi Volatiles 8270C-SIM         
Anthracene   ug/l 4.6 2.5 28 

Acenaphthene   ug/l 52 17 37 

Acenaphthylene   ug/l 9 14 33 

Benzo(a)anthracene   ug/l 0.57 J 0.31 J 1.3 

Chrysene   ug/l < 0.22 < 0.22 0.38 J 

Fluoranthene   ug/l 1.6 2.1 3.0 

Fluorene   ug/l 140 69 150 

Naphthalene   ug/l 1,400 580 760 

Phenanthrene   ug/l 120 160 180 

Pyrene   ug/l 1.6 160 2.6 

1-Methylnaphthalene   ug/l 4,100 1,600 2,700 

2-Methylnaphthalene   ug/l 5,300 E 2,000 E 3,400 
 Notes: 
ug/L = micrograms per Liter 
E = Greater than upper calibration limit.  Actual value is known to be greater than the upper calibration range. 
J = Estimated value below the lowest calibration point.  Confidence correlates with concentration. 
< = The compound was not detected at or above the listed method detection limit. 

The results of analyses performed on the off-gas carbon trap are presented in Table 5.  These 
results represent concentrations of contaminants which were not removed from the off-gas 
stream by the cold water condenser.  The following is a summary of Table 5: 

 

TABLE 5 – Off-Gas Carbon Trap Results 

SAMPLE ID TREATED 100C TREATED 150C TREATED 225C 

Parameter Method Units Value MDL Value MDL Value MDL 

Total Solids 2540G % 80.3 - 82.5 - 86.8 - 

TPH - GRO NWTPHGX mg/kg 68 5.6 ND 5 23 5.8 
Notes: 
mg/kg = Milligrams per kilogram 
MDL = Method Detection Limit 
ND = Not detected above the Method Detection Limit. 
 

Review of the data in Table 5 indicates that some moisture was collected within the carbon trap 
for each treatment.  This moisture may be the source of the discrepancy between the mass loss 
exhibited in the treated soil and the quantity of condensate collected from treatment.  The 
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results of TPH-GRO analyses indicate that the post-condenser off-gas from the 150oC treatment 
exhibited the lowest GRO concentration at a value less than 5 milligrams per kilogram.  The 
absence of a detectible concentration of GRO present in the post-condenser carbon analyzed 
from the 150oC treatment material may indicate a higher efficiency of condensate removal than 
that exhibited in the 100 or 225oC treatments.  Due to the fact that moisture was present in the 
carbon sample it is apparent that air was being passed through the carbon samples.  In general, 
KEMRON believes that organic compounds present in the post-condenser off-gas, carbon 
samples, are highly dependent on the efficiency of the condensation system utilized. 

The results of physical properties testing of the treated soil materials are presented in Table 6.  
A summary of the data found in Table 6 are presented below: 

       TABLE 6 – Untreated and Treated Physical Properties Testing 

TESTING TEST   UNTREATED 
TREATED 

100C 
TREATED 

150C 
TREATED 

225C 

PARAMETER METHOD UNIT RESULT RESULT RESULT RESULT 

              
Moisture Content ASTM D2216           
  ASTM Moisture Content   % 7.31 0.21 0.11 0.08 
  Percent Solids   % 93.19 NT NT NT 
              
Bulk Unit Weight ASTM D2937 pcf 140.9 130.4 129.3 129.8 
              
Solid Specific Gravity ASTM D854 s.u. 2.74 2.73 2.70 2.70 
              
Loss on Ignition ASTM D2974           
   Average Moisture 
Content   % 7.39 0.21 0.11 0.08 
   Average Loss on Ignition   % 0.52 0.70 0.66 0.50 
              

Particle Size Distribution 
ASTM 

D422/D854           
     Gravel   % 49.6 NT NT NT 
     Sand   % 43.2 NT NT NT 
     Silt   % 4.4 NT NT NT 
     Clay   % 2.8 NT NT NT 
              
Atterberg Limits ASTM D4318           
     Liquid Limit   LL NV NV NV NV 
     Plastic Limit   PL NP NP NP NP 
     Plasticity Index   PI NP NP NP NP 
              
Sample Description     Gray green 

poorly graded 
gravel with 

silt and sand 

NT NT NT       

      
              
Sample Classification USCS D2487   GP-GM NT NT NT 
              
Total Porosity Calculated % 23.2 23.6 23.3 23.0 
              
Volumetric Expansion Calculated % NT 1.1 0.6 0.1 
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Notes LL = Liquid Limit 
     % = Percent PL = Plastic Limit 
     pcf = pounds per cubic foot PI = Plasticity Index 
     s.u. = standard units NV = No Value 

     NT = Not Tested NP = Non-Plastic 
      

Volumetric expansion testing was conducted by compacting a known quantity of soil into three 
identical, cylindrical glass jars.  The soil was compacted to the approximate density of the 
untreated material determined from untreated characterization testing.  The height of the soil in 
each cylinder was then measured and recorded.  In each treatment simulation, KEMRON 
placed one of the glass jars into the appropriate heating chamber for the entire testing duration.  
Following the completion of testing, the jars were removed from the oven and allowed to cool.  
The height of each “treated” material was then measured and the volumetric expansion was 
calculated using the following formula: 
 
Height of the treated soil – height of the untreated soil / height of the untreated soil x100 
 
Review of the volumetric expansion and porosity data indicated a negligible volume change 
from treatment testing.  These measurements may not indicate potential settling that may occur 
due to overburden pressure.
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4.0 TREATMENT TEMPERATURE DATA 
 
Temperature monitoring was conducted during all treatment simulations using a dual channel 
data-logger.  As previously mentioned, weather related, and mechanical power outages caused 
data-logger failures and subsequent data loss during some portions of each treatment.  As such 
some of the data presented in the figures are from manual readings collected by KEMRON 
personnel.  The data presented represent temperature monitoring of both the soil inside the 
reactor, and for the air space within the oven or muffle furnace.  The results of temperature 
monitoring are presented in Figures 1 through 3.  The following are graphical presentations of 
temperature monitoring activities. 
 

FIGURE 1 
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FIGURE 2 
 

 
 
 

FIGURE 3 
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In general, testing performed on the site materials exhibited relatively consistent temperatures 
throughout the testing with the exception of the power failures.  Due to the power outages, each 
treatment simulation duration was extended to closer meet the 7-day treatment duration.  
KEMRON utilized 3 different ovens in order to conduct all treatments simultaneously.  
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5.0 CONCLUSIONS 
 
KEMRON evaluated the effectiveness of thermal treatment conducted at target temperatures 
including 100oC, 150oC, and 225oC on a single site material at a duration of 7 days.  In general 
the higher treatment temperatures resulted in greater contaminant reductions.   
 
 

URS Bellingham WA - TS Report
Page 37 of 141



Data contained on this sheet shall not be disclosed without prior approval from 
KEMRON Environmental Services, Inc. (Proprietary) 

 

 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

TABLES 

URS Bellingham WA - TS Report
Page 38 of 141



Moisture Content ASTM D2216
  ASTM Moisture Content % 7.31
  Percent Solids % 93.19
Bulk Unit Weight ASTM D2937 pcf 140.9
Solid Specific Gravity ASTM D854 s.u. 2.74
Loss on Ignition ASTM D2974
   Average Moisture Content % 7.39
   Average Loss on Ignition % 0.52
Particle Size Distribution ASTM D422/D854
     Gravel % 49.6
     Sand % 43.2
     Silt % 4.4
     Clay % 2.8
Atterberg Limits ASTM D4318
     Liquid Limit LL NV
     Plastic Limit PL NP

TESTING PARAMETER TEST METHOD UNIT

TERRATHERM, INC.
LAUREL STATION

KEMRON PROJECT No: SE-0386
TABLE # 1

UNTREATED PHYSICAL PROPERTIES TESTING

SE0367 UNTREATED 
SAMPLE

     Plasticity Index PI NP
Sample Description

Sample Classification USCS D2487 GP-GM
Total Porosity Calculated % 23.2

Notes
% = Percent
pcf = pounds per cubic foot
s.u. = standard units
LL = Liquid Limit
PL = Plastic Limit
PI = Plasticity Index
NV = No Value

Gray Green poorly 
graded gravel with silt 

and sand

Table 1 - Untreated  Physical Properties Testing Page 1 of 1
KEMRON Environmental Services, Inc.

Applied Technologies Group
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Total Solids 2540G % 95

Gasoline Range Organics (GRO) NWTPHGX mg/kg 550 31.68

Diesel Range Organics (DRO) NWTPHDX mg/kg 740 26.40

Residual Range Organics (RRO) NWTPHDX mg/kg 420 66.00

Semi Volatiles 8270C-SIM
Anthracene µg/kg ND 0.76
Acenaphthene µg/kg 81 0.71
Acenaphthylene µg/kg 17 0.57
Benzo(a)anthracene µg/kg ND 0.93
Benzo(a)pyrene µg/kg 23 0.62
Benzo(b)fluoranthene µg/kg 10 0.83
Benzo(g,h,i)perylene µg/kg ND 1.3
Benzo(k)fluoranthene µg/kg ND 1.3
Chrysene µg/kg ND 1.1
Dibenz(a,h)anthracene µg/kg ND 1.1
Fluoranthene µg/kg ND 1
Fluorene µg/kg 200 0.55
Indeno(1,2,3-cd)pyrene µg/kg ND 1.2
Naphthalene µg/kg 440 13
Phenanthrene µg/kg 350 0.74
Pyrene µg/kg ND 0.59
1-Methylnaphthalene µg/kg 1,100 16
2-Methylnaphthalene µg/kg 1,500 12
2-Chloronaphthalene µg/kg ND 12

Total Organic Carbon LYDKHN mg/kg 3,740 533

Notes:
mg/kg = milligrams per kilogram
ND = Not Detected
MDL= Method Detection Limit
ug/kg = micrograms per kilogram

MDLTESTING PARAMETER TEST METHOD UNIT

SE0367 

UNTREATED 

SAMPLE

TERRATHERM, INC.
LAUREL STATION

KEMRON PROJECT No: SE-0386

TABLE # 2

UNTREATED ANALYTICAL TESTING

Table 2 - Untreated  Analytical Page 1 of 1

KEMRON Environmental Services, Inc.

Applied Technologies Group
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Parameter Method Units Value MDL Value MDL Value MDL Value MDL

Total Solids 2540G % 95 100 99 100

Gasoline Range Organics-NWTPH NWTPHGX mg/kg 550 31.68 2.2 0.1 1.6 0.1 0.54 0.1

Diesel Range Organics (DRO) NWTPHDX mg/kg 740 26.4 490 10 120 2 12 2

Residual Range Organics (RRO) NWTPHDX mg/kg 420 66 770 25 170 5 34 5

Semi Volatiles 8270C-SIM

Anthracene ug/kg ND 0.76 ND 0.76 ND 0.76 ND 0.76

Acenaphthene ug/kg 81 0.71 13 0.71 0.9 0.71 ND 0.71

Acenaphthylene ug/kg 17 0.57 3.0 J 0.57 ND 0.57 ND 0.57

Benzo(a)anthracene ug/kg ND 0.93 ND 0.92 ND 0.92 ND 0.92

Benzo(a)pyrene ug/kg 23 0.62 ND 0.62 3.8 J 3.1 ND 0.62

Benzo(b)fluoranthene ug/kg 10 0.83 ND 0.82 ND 4.1 ND 0.82

Benzo(g,h,i)perylene ug/kg ND 1.3 ND 1.2 ND 6.2 ND 1.2

Benzo(k)fluoranthene ug/kg ND 1.3 ND 1.3 ND 6.7 ND 1.3

Chrysene ug/kg ND 1.1 ND 1.1 ND 1.1 ND 1.1

Dibenz(a,h)anthracene ug/kg ND 1.1 ND 1.1 ND 5.6 ND 1.1

Fluoranthene ug/kg ND 1 ND 1 2.6 J 1 ND 1

Fluorene ug/kg 200 0.55 21 0.55 0.73 J 0.55 ND 0.55

Indeno(1,2,3-cd)pyrene ug/kg ND 1.2 ND 1.2 ND 5.8 ND 1.2

Naphthalene ug/kg 440 13 2.1 J 0.65 2.2 J 0.65 ND 0.65

Phenanthrene ug/kg 350 0.74 140 0.74 24 0.74 ND 0.74

Pyrene ug/kg ND 0.59 19 0.59 ND 0.59 ND 0.59

1-Methylnaphthalene ug/kg 1,100 16 33 0.79 3.2 J 0.79 ND 0.79

2-Methylnaphthalene ug/kg 1,500 12 30 0.59 3.2 J 0.59 ND 0.59

2-Chloronaphthalene ug/kg ND 12 ND 0.6 0.79 J 0.6 ND 0.6

Total Organic Carbon LYDKHN mg/kg 3,740 533.0 4,530 501 4,710 500 4,560 501

Notes:

mg/kg = milligrams per kilogram

ND = not detected

MDL = Method Detection Limit

ug/kg = microgram per kilogram

TREATED 225CSAMPLE ID UNTREATED

TERRATHERM, INC.

LAUREL STATION

J = Estimated value below the lowest calibration point.  Confidence correlates with concentration.

KEMRON PROJECT No: SE-0386

TABLE # 3

ANALYTICAL TESTING RESULTS (SOIL)

TREATED 100C TREATED 150C

URS Bellingham WA - TS Report
Page 41 of 141



Parameter Method Units Value MDL Value MDL Value MDL

Semi Volatiles 8270C-SIM

Anthracene mg/l 0.0046 0.00015 0.0025 0.00015 0.028 0.00015

Acenaphthene mg/l 0.052 0.00016 0.017 0.00016 0.037 0.00016

Acenaphthylene mg/l 0.009 0.00014 0.014 0.00014 0.033 0.00014

Benzo(a)anthracene mg/l 0.00057 J 0.00024 0.00031 J 0.00024 0.0013 0.00024

Benzo(a)pyrene mg/l ND 0.00023 ND 0.00023 ND 0.00023

Benzo(b)fluoranthene mg/l ND 0.00028 ND 0.00028 ND 0.00028

Benzo(g,h,i)perylene mg/l ND 0.00023 ND 0.00023 ND 0.00023

Benzo(k)fluoranthene mg/l ND 0.00027 ND 0.00027 ND 0.00027

Chrysene mg/l ND 0.00022 ND 0.00022 0.00038 J 0.00022

Dibenz(a,h)anthracene mg/l ND 0.000079 ND 0.000079 ND 0.000079

Fluoranthene mg/l 0.0016 0.00031 0.0021 0.00031 0.003 0.00031

Fluorene mg/l 0.14 0.00017 0.069 0.00017 0.15 0.00017

Indeno(1,2,3-cd)pyrene mg/l ND 0.0003 ND 0.0003 ND 0.0003

Naphthalene mg/l 1.4 0.0099 0.58 0.004 0.76 0.0099

Phenanthrene mg/l 0.12 0.00016 0.068 0.00016 0.18 0.00016

Pyrene mg/l 0.0016 0.00023 0.0015 0.00023 0.0026 0.00023

1-Methylnaphthalene mg/l 4.1 0.0041 1.6 0.0016 2.7 0.0041

2-Methylnaphthalene mg/l 5.3 E 0.0045 2 E 0.0018 3.4 0.0045
2-Chloronaphthalene mg/l ND 0.00013 ND 0.00013 ND 0.00013

Notes:

mg/l = milligrams per liter

ND = not detected

E = Greater than upper calibration limit.  Actual value is known to be greater than the upper calibration range.

J = Estimated value below the lowest calibration point.  Confidence correlates with concentration.

MDL= Method Detection Limit

SAMPLE ID TREATED 100C TREATED 150C TREATED 225C

TERRATHERM, INC.

LAUREL STATION

KEMRON PROJECT No: SE-0386

TABLE # 4

ANALYTICAL TESTING RESULTS (CONDENSATE)
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Parameter Method Units Value MDL Value MDL Value MDL

Total Solids 2540G % 80.3 82.5 86.8

Gasoline Range Organics-NWTPH NWTPHGX mg/kg 68 5.6 ND 5 23 5.8

Notes:

mg/kg = milligrams per kilogram

ND = not detected

MDL= Method Detection Limit

ANALYTICAL TESTING RESULTS (CARBON)

SAMPLE ID TREATED 100C TREATED 150C TREATED 225C

TABLE # 5

TERRATHERM, INC.

LAUREL STATION

KEMRON PROJECT No: SE-0386

URS Bellingham WA - TS Report
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TESTING TEST UNTREATED TREATED 100C TREATED 150C TREATED 225C

PARAMETER METHOD UNIT RESULT RESULT RESULT RESULT

Moisture Content ASTM D2216
  ASTM Moisture Content % 7.31 0.21 0.11 0.08
  Percent Solids % 93.19 NT NT NT

Bulk Unit Weight ASTM D2937 pcf 140.9 130.4 129.3 129.8

Solid Specific Gravity ASTM D854 s.u. 2.74 2.73 2.70 2.70

Loss on Ignition ASTM D2974
   Average Moisture Content % 7.39 0.21 0.11 0.08
   Average Loss on Ignition % 0.52 0.70 0.66 0.50

Particle Size Distribution ASTM D422/D854
     Gravel % 49.6 NT NT NT
     Sand % 43.2 NT NT NT
     Silt % 4.4 NT NT NT
     Clay % 2.8 NT NT NT

Atterberg Limits ASTM D4318
     Liquid Limit LL NV NV NV NV
     Plastic Limit PL NP NP NP NP
     Plasticity Index PI NP NP NP NP

Sample Description

Sample Classification USCS D2487 GP-GM NT NT NT

Total Porosity Calculated % 23.2 23.6 23.3 23.0

Volumetric Expansion Calculated % NT 1.1 0.6 0.1

Notes
% = Percent
pcf = pounds per cubic foot
s.u. = standard units
NT = Not Tested
LL = Liquid Limit
PL = Plastic Limit
PI = Plasticity Index
NV = No Value
NP = Non-Plastic

NT NT NT

TERRATHERM, INC.
LAUREL STATION

KEMRON PROJECT No: SE-0386

TABLE # 6

UNTREATED & TREATED PHYSICAL PROPERTIES TESTING

Gray green poorly 
graded gravel with silt 

and sand

Table 6 - Untreated and Treated Physical Properties Testing Page 1 of 1
KEMRON Environmental Services, Inc.

Applied Technologies Group
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TERRATHERM

LAUREL STATION SITE

FIGURE 1

100C 7-Day

Temperature Monitoring Data
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Figure 1 - 100C 7 Day
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Applied Technologies Group
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TERRATHERM

LAUREL STATION SITE

FIGURE 2

150C 7-Day

Temperature Monitoring Data
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Figure 2 - 150C 7 Day
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TERRATHERM

LAUREL STATION SITE

FIGURE 3

225C 7-Day

Temperature Monitoring Data
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UNTREATED MATERIAL CHAIN OF CUSTODY 
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MOISTURE CONTENT DETERMINATION
REPORT FORM

ASTM D 2216

PROJECT: Laurel Station  
PROJECT No.: SE0386  
SAMPLE No.: SE0386 Untreated  
TESTING DATE: 06/14/11  
TESTED BY: MMA  
TRACKING CODE: 7367_MC  

MOISTURE CONTENT (Dry & Wet Basis)

1.  MOISTURE TIN NO. A B C

2.  WT MOISTURE TIN (tare weight) 1.31 g 1.32 g 1.32 g

3.  WT WET SOIL + TARE 20.06 g 20.06 g 22.49 g

4.  WT DRY SOIL + TARE 18.71 g 18.78 g 21.14 g

5.  WT WATER, Ww 1.35 g 1.28 g 1.35 g

6.  WT DRY SOIL, Ws 17.40 g 17.46 g 19.82 g

7.  ASTM MOISTURE CONTENT 7.78 % 7.34 % 6.83 %

8.  PERCENT SOLIDS 92.78 % 93.16 % 93.61 %

9.  AVERAGE ASTM MOISTURE CONTENT 7.31 %

10.  AVERAGE PERCENT SOLIDS 93.19 %

http://atlantadocs/ATG/BANK/7000-7999/7367_MC
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UNIT WEIGHT DETERMINATION
DATA SHEET

PROJECT:

PROJECT No.:

SAMPLE No.:

TESTING DATE:

TESTED BY:

TRACKING CODE:

UNIT WEIGHT (DENSITY)

1.  SAMPLE NO. Untreated

2.  WT OF MOLD (tare weight) 19.85 g

3.  WT OF MOLD + SOIL 484.63 g

4.  WT OF WET SOIL, W 464.78 g

5.  DIAMETER OF SPECIMEN, D 2.00 in

6.  HEIGHT OF SPECIMEN, H 4.00 in

7.  VOLUME OF SPECIMEN 12.57 in³

8.  BULK UNIT WEIGHT 140.9 pcf

9.  BULK SPECIFIC GRAVITY 2.3

7367_UW

Laurel Station

SE0386

SE0386 Untreated

6/14/2011

MMA

http://atlantadocs/ATG/BANK/7000-7999/7367_UW
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SOLID SPECIFIC GRAVITY
ASTM D 854

DATA SHEET

PROJECT: Laurel Station

PROJECT No.: SE0386

TESTING DATE: 6/14/2011

TESTED BY: MMA

TRACKING CODE: 7367_GS

SAMPLE NO: SE0386 Untreated

SOLID SPECIFIC GRAVITY

1.  SAMPLE NUMBER Untreated

2.  FLASK NUMBER 1

3.  TEMPERATURE 22.0 °C

4.  WT. FLASK & WATER 147.16 g

5.  WT. WATER, FLASK & SOIL 172.10 g

6.  WT OF SOIL 24.94 g

7.  CALIBRATION WATER & FLASK 347.83 g

8.  DEAIRED SAMPLE 363.66 g

9.  SPECIFIC GRAVITY 2.74

10. CORRECTION FACTOR K 0.9996

11.  Gs @ 20 °C 2.74

URS Bellingham WA - TS Report
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LOSS ON IGNITION
(ORGANIC CONTENT)

PROJECT: Laurel Station
PROJECT No.: SE0386
SAMPLE No.: SE0386 Untreated
TESTING DATE: 6/14/11
TESTED BY: MMA
TRACKING CODE: 7367_LOI

MOISTURE CONTENT / LOSS ON IGNITION 

1.  MOISTURE TIN NO. A B C

2.  WT MOISTURE TIN (tare weight) 52.252 g 53.553 g 59.214 g

3.  WT WET SOIL + TARE 80.258 g 86.703 g 99.934 g

4.  WT DRY SOIL + TARE 78.170 g 84.412 g 97.376 g

5.  WT WATER, Ww 2.088 g 2.291 g 2.558 g

6.  WT DRY SOIL, Ws 25.918 g 30.859 g 38.161 g

7.  WT FINAL SOIL + TARE 78.029 g 84.252 g 97.184 g

8.  WT FINAL SOIL, Wf 25.777 g 30.698 g 37.970 g

9.  WT ORGANICS, Wo 0.141 g 0.161 g 0.192 g

10.  MOISTURE CONTENT( ASTM) 8.06 % 7.42 % 6.70 %

11.  LOSS ON IGNITION 0.54 % 0.52 % 0.50 %

12.  AVERAGE MOISTURE CONTENT 7.39 %

13.  AVERAGE LOSS ON IGNITION 0.52 %

ASTM D2974

http://atlantadocs/ATG/BANK/7000-7999/7367_LOI
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Tested By: MMA Checked By: TAJ

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Loc.: MW9 / MW10 Composite Depth: Bucket Sample No.: SE0386 Untreated

KEMRON Environmental Services Inc.

Atlanta, Georgia Figure

NV NP 12.1885 7.1967 4.6449 1.0465 0.3035 0.1650 0.92 43.60

Gray Green poorly graded gravel with silt and sand GP-GM A-1-a

SE-0386 Terratherm

7367_GR
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KEMRON Environmental Services Inc.

GRAIN SIZE DISTRIBUTION TEST DATA 6/27/2011

Client: Terratherm
Project: Laurel Station
Project Number: SE-0386
Location: MW9 / MW10 Composite
Depth: Bucket Sample Number: SE0386 Untreated
Material Description: Gray Green poorly graded gravel with silt and sand
Liquid Limit: NV Plastic Limit: NP
USCS Classification: GP-GM AASHTO Classification: A-1-a
Tested by: MMA Checked by: TAJ

Sieve Test Data

Dry
Sample

and Tare
(grams)

Tare
(grams)

Cumulative
Pan

Tare Weight
(grams)

Sieve
Opening

Size

Cumulative
Weight

Retained
(grams)

Percent
Finer

123.00 0.00 0.00 1.5
1.0 0.00 100.0
.75 13.11 89.3
.5 16.69 86.4

.375 34.66 71.8
#4 61.00 50.4

#10 77.58 36.9
#20 88.79 27.8
#40 99.29 19.3
#60 107.11 12.9

#140 112.85 8.3
#200 114.10 7.2

Hydrometer Test Data
Hydrometer test uses material passing #200
Percent passing #200 based upon complete sample = 7.2
Weight of hydrometer sample =8.90
Automatic temperature correction
    Composite correction (fluid density and meniscus height) at 20 deg. C = -5
Meniscus correction only = 0.0
Specific gravity of solids = 2.65
Hydrometer type = 152H
    Hydrometer effective depth equation: L = 16.294964 - .164 x Rm

Elapsed
Time (min.)

Temp.
(deg. C.)

Actual
Reading

Corrected
Reading K Rm

Eff.
Depth

Diameter
(mm.)

Percent
Finer

2.00 22.0 13.0 8.4 0.0133 13.0 14.2 0.0354 6.8
5.00 22.0 12.0 7.4 0.0133 12.0 14.3 0.0225 6.0

15.00 22.0 10.5 5.9 0.0133 10.5 14.6 0.0131 4.8
30.00 22.5 9.5 5.0 0.0132 9.5 14.7 0.0093 4.1
60.00 22.5 8.5 4.0 0.0132 8.5 14.9 0.0066 3.3

250.00 25.0 6.5 2.8 0.0128 6.5 15.2 0.0032 2.3
1440.00 24.0 6.5 2.5 0.0130 6.5 15.2 0.0013 2.0
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KEMRON Environmental Services Inc.

Fractional Components

Cobbles

0.0

Gravel
Coarse

10.7

Fine

38.9

Total

49.6

Sand
Coarse

13.5

Medium

17.6

Fine

12.1

Total

43.2

Fines
Silt

4.4

Clay

2.8

Total

7.2

D10

0.1650

D15

0.3035

D20

0.4491

D30

1.0465

D50

4.6449

D60

7.1967

D80

10.9961

D85

12.1885

D90

19.6774

D95

22.7614

Fineness
Modulus

4.70

Cu

43.60

Cc

0.92
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Tested By: TAJ Checked By: DMJ

Gray Green poorly graded gravel with silt and sand NV NP NP 19.3 7.2 GP-GM

SE-0386 Terratherm

7367_AT

MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS

Project No. Client: Remarks:

Project:

KEMRON Environmental Services Inc.

Atlanta, Georgia Figure

Loc.: MW9 / MW10 Composite Depth: Bucket Sample No.: SE0386 Untreated

P
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S
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IT

Y
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LIQUID LIMIT
0 10 20 30 40 50 60 70 80 90 100 110

CL-ML

CL o
r O
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CH o
r O

H

ML or OL MH or OH

Dashed line indicates the approximate
upper limit boundary for natural soils

4

7

LIQUID AND PLASTIC LIMITS TEST REPORT

Laurel Station
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KEMRON Environmental Services Inc.

LIQUID AND PLASTIC LIMIT TEST DATA 6/27/2011

Client: Terratherm
Project: Laurel Station
Project Number: SE-0386
Location: MW9 / MW10 Composite
Depth: Bucket Sample Number: SE0386 Untreated
Material Description: Gray Green poorly graded gravel with silt and sand
%<#40: 19.3 %<#200: 7.2 USCS: GP-GM AASHTO: A-1-a
Tested by: TAJ Checked by: DMJ

Liquid Limit Data

1 2 3 4 5 6Run No.
Wet+Tare
Dry+Tare

Tare
# Blows

Moisture

M
oi

st
ur

e

0

4

8

12

16

20

24

28

32

36

40

Blows
5 6 7 8 9 10 20 25 30 40

Liquid Limit= NV
Plastic Limit= NP

Plasticity Index= NP
Natural Moisture= 7.3

Plastic Limit Data

1 2 3 4Run No.
Wet+Tare
Dry+Tare

Tare
Moisture

Natural Moisture Data

Wet+Tare
305.10

Dry+Tare
298.27

Tare
205.07

Moisture
7.3

URS Bellingham WA - TS Report
Page 60 of 141



PROJECT:
PROJECT No.:
SAMPLE No.:
TESTING DATE:
TESTED BY:
TRACKING CODE:

Total porosity and  Pore Volume Calculation  

  SAMPLE No.

1. Bulk Density 140.9 lbs/ft3

2.  Moisture Content 7.3 %

3. Specific Gravity 2.74

4.  Dry Density 131.3 lbs/ft3

6.  Weight of Solids(1) 2.1042 g

7.  Volume of Solids(1) 0.7680 cm3

8.  Volume of Voids(1) 0.2320 cm3

9.  Total Porosity (n ) 23.2 %

10.  Reactor Sample Volume cc

11. Pore Volume 0.0 cc

1 Calculated for 1 cubic centimeter

6/20/2011
SEM

7367_TP

SE0386 Untreated

TOTAL POROSITY
Report Form

By Calculation

Laurel Station
SE0386

SE0386 Untreated

http://atlantadocs/ATG/BANK/7000-7999/7367_Total Porosity
URS Bellingham WA - TS Report
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Data contained on this sheet shall not be disclosed without prior approval from 
KEMRON Environmental Services, Inc. (Proprietary) 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT C 
 

UNTREATED ANALYTICAL REPORTS 
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

Tommy Jordan
Kemron Environmental
1359-A Ellsworth Industrial Blvd.
Atlanta, GA 30318

Report Summary

Monday June 27, 2011

Report Number: L521147

Samples Received: 06/15/11

Client Project: SE0386

Description: Laurel Station

The analytical results in this report are based upon information supplied
by you, the client, and are for your exclusive use.  If you have any
questions regarding this data package, please do not hesitate to call.

Entire Report Reviewed By: ____________________________________

Mark W. Beasley , ESC Representative

Laboratory Certification Numbers
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT - PH-0197, FL - E87487
GA - 923, IN - C-TN-01, KY - 90010, KYUST - 0016, NC - ENV375/DW21704, ND - R-140
NJ - TN002,NJ NELAP - TN002, SC - 84004, TN - 2006, VA - 00109, WV - 233
AZ - 0612, MN - 047-999-395, NY - 11742, WI - 998093910, NV - TN000032008A, 
TX - T104704245, OK-9915

Accreditation is only applicable to the test methods specified on each scope of accreditation held
by ESC Lab Sciences.
Note: The use of the preparatory EPA Method 3511 is not approved or endorsed by the CA ELAP.

This report may not be reproduced, except in full, without written approval from ESC Lab Sciences.
Where applicable, sampling conducted by ESC is performed per guidance provided
in laboratory standard operating procedures: 060302, 060303, and 060304.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Tommy Jordan                                                          June 27,2011                       
Kemron Environmental                                                                                     
1359-A Ellsworth Industrial Blvd.                                                                        
Atlanta, GA 30318                                                                                        

ESC Sample # :   L521147-01        
Date Received   :   June      15, 2011                                                                   
Description     :   Laurel Station S0386                                                                 

Site ID  :                         
Sample ID       :   UNTREATED HOMOGENIZED                                                                

Project # :   SE0386               
Collected By    :   Meagan Amick                                                                         
Collection Date :   06/14/11 14:00                                                                      

Parameter                            Dry Result     MDL     RDL    Units   Qualifier  Method   Date     Dil.   

Total Solids                           95.                         %                2540G    06/22/11 1      

Gasoline Range Organics-NWTPH          550        32.     100    mg/kg              NWTPHGX  06/16/11 960    
Surrogate Recovery                 

a,a,a-Trifluorotoluene(FID)           97.6                       % Rec.             NWTPHGX  06/16/11 960    

Diesel Range Organics (DRO)            740        26.     84.    mg/kg              NWTPHDX  06/22/11 20     
Residual Range Organics (RRO)          420        66.     210    mg/kg              NWTPHDX  06/22/11 20     

Surrogate Recovery                 
o-Terphenyl                           0.00                       % Rec.  J7         NWTPHDX  06/22/11 20     

Polynuclear Aromatic Hydrocarbons  
Anthracene                              U       0.00076  0.0060  mg/kg              8270C-SI 06/24/11 1      
Acenaphthene                          0.081     0.00071  0.0060  mg/kg              8270C-SI 06/24/11 1      
Acenaphthylene                        0.017     0.00057  0.0060  mg/kg              8270C-SI 06/24/11 1      
Benzo(a)anthracene                      U       0.00093  0.0060  mg/kg              8270C-SI 06/24/11 1      
Benzo(a)pyrene                        0.023     0.00062  0.0060  mg/kg              8270C-SI 06/24/11 1      
Benzo(b)fluoranthene                  0.010     0.00083  0.0060  mg/kg              8270C-SI 06/24/11 1      
Benzo(g,h,i)perylene                    U        0.0013  0.0060  mg/kg              8270C-SI 06/24/11 1      
Benzo(k)fluoranthene                    U        0.0013  0.0060  mg/kg              8270C-SI 06/24/11 1      
Chrysene                                U        0.0011  0.0060  mg/kg              8270C-SI 06/24/11 1      
Dibenz(a,h)anthracene                   U        0.0011  0.0060  mg/kg              8270C-SI 06/24/11 1      
Fluoranthene                            U        0.0010  0.0060  mg/kg              8270C-SI 06/24/11 1      
Fluorene                              0.20      0.00055  0.0060  mg/kg              8270C-SI 06/24/11 1      
Indeno(1,2,3-cd)pyrene                  U        0.0012  0.0060  mg/kg              8270C-SI 06/24/11 1      
Naphthalene                           0.44       0.013    0.12   mg/kg              8270C-SI 06/24/11 20     
Phenanthrene                          0.35      0.00074  0.0060  mg/kg              8270C-SI 06/24/11 1      
Pyrene                                  U       0.00059  0.0060  mg/kg              8270C-SI 06/24/11 1      
1-Methylnaphthalene                    1.1       0.016    0.12   mg/kg              8270C-SI 06/24/11 20     
2-Methylnaphthalene                    1.5       0.012    0.12   mg/kg              8270C-SI 06/24/11 20     
2-Chloronaphthalene                     U        0.012    0.12   mg/kg              8270C-SI 06/24/11 20     

Surrogate Recovery                 
Nitrobenzene-d5                       0.00                       % Rec.  J7         8270C-SI 06/24/11 20     
2-Fluorobiphenyl                      92.3                       % Rec.             8270C-SI 06/24/11 1      
p-Terphenyl-d14                       80.3                       % Rec.             8270C-SI 06/24/11 1      

Results listed are dry weight basis.                                                                     
U = ND (Not Detected)                                                                                    
MDL = Minimum Detection Limit = LOD                                                                      
RDL = Reported Detection Limit = LOQ = PQL = EQL                                                         
Note:                                                                                                    
This report shall not be reproduced, except in full, without the written approval from ESC.              
The reported analytical results relate only to the sample submitted                                      
Reported: 06/24/11 17:20 Revised: 06/27/11 10:02                                                         
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Attachment A
List of Analytes with QC Qualifiers

Sample           Work        Sample                                           Run                   
Number           Group       Type    Analyte                                  ID         Qualifier  
________________ ___________ _______ ________________________________________ __________ __________ 

L521147-01       WG541417    SAMP    o-Terphenyl                              R1733332   J7         
WG541410    SAMP    Nitrobenzene-d5                          R1733836   J7         

Page 3 of  4  
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Attachment B
Explanation of QC Qualifier Codes

Qualifier           Meaning                                                                         
__________________  _______________________________________________________________________________ 

J7                  Surrogate recovery limits cannot be evaluated; surrogates were diluted out

Qualifier Report Information

ESC utilizes sample and result qualifiers as set forth by the EPA Contract Laboratory Program and
as required by most certifying bodies including NELAC.  In addition to the EPA qualifiers adopted
by ESC, we have implemented ESC qualifiers to provide more information pertaining to our analytical
results.  Each qualifier is designated in the qualifier explanation as either EPA or ESC.
Data qualifiers are intended to provide the ESC client with more detailed information concerning
the potential bias of reported data.  Because of the wide range of constituents and variety of
matrices incorporated by most EPA methods,it is common for some compounds to fall outside of
established ranges.  These exceptions are evaluated and all reported data is valid and useable
"unless qualified as 'R' (Rejected)."

Definitions
Accuracy - The relationship of the observed value of a known sample to the

true value of a known sample.  Represented by percent recovery and
relevant to samples such as: control samples, matrix spike recoveries,
surrogate recoveries, etc.

Precision - The agreement between a set of samples or between duplicate samples.
Relates to how close together the results are and is represented by
Relative Percent Differrence.

Surrogate - Organic compounds that are similar in chemical composition, extraction,
and chromotography to analytes of interest.  The surrogates are used to
determine the probable response of the group of analytes that are chem-
ically related to the surrogate compound.  Surrogates are added to the
sample and carried through all stages of preparation and analyses.

TIC - Tentatively Identified Compound: Compounds detected in samples that are
not target compounds, internal standards, system monitoring compounds,
or surrogates.

Page 4 of  4  
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Summary of Remarks For Samples Printed
06/27/11 at 10:02:23

TSR Signing Reports: 134
R5 - Desired TAT

Sample: L521147-01 Account: KEMENVAGA Received: 06/15/11 09:00 Due Date: 06/22/11 00:00 RPT Date: 06/24/11 17:20 

URS Bellingham WA - TS Report
Page 67 of 141



Laboratory Report Number: L11060460 

Erik McClanahan
Kemron Environmental Services
1359-A Ellsworth Industrial Blvd
Atlanta, GA  30318
Site: LAUREL STATION SE0386

Please find enclosed the analytical results for the samples you submitted to Microbac 
Laboratories. Review and compilation of your report was completed by Microbac’s Ohio 
Valley Division (OVD). If you have any questions, comments, or require further assistance 
regarding this report, please contact your service representative listed below. 

This report was reviewed on June 22 2011

Amanda Fickiesen – Client Services Specialist
(740) 373-4071
Amanda.Fickiesen@microbac.com

I certify that all test results meet all of the requirements of the accrediting authority listed blow. All results for soil 
samples are reported on a 'dry-weight' basis unless specified otherwise. Analytical results for water and wastes are 
reported on a 'as received' basis unless specified otherwise. A statement of uncertainty for each analysis is 
available upon request. This laboratory report shall not be reproduced, except in full, without the written approval of 
Microbac Laboratories. The reported results are related only to the samples analyzed as received. 

This report was certified on June 22 2011

David Vandenberg – Managing Director

State of Origin: GA
Accrediting Authority: Florida DOH (NELAP) ID:E87551
QAPP: Microbac OVD

Microbac Laboratories  * Ohio Valley Division
158 Starlite Drive, Marietta, OH 45750 * T: (740) 373-4071 F: (740) 373-4835 * www.microbac.com
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Lab Report #: L11060460

Lab Project #: 2820.226

Project Name:

Lab Contact: Amanda Fickiesen

Record of Sample Receipt and Inspection

Comments/Discrepancies
This is record of the shipment conditions and the inspection records for the samples received and reported as a sample delivery group 
(SDG).  All of the samples were inspected and observed to conform to our receipt policies, except as noted below.

There were no discrepancies.

Coolers
Cooler # Temperature Gun Temperature COC # Airbill #

0015749 G 6 34575067110000017972035371882013

Inspection Checklist
# Question Result

1 Was ice present? Yes

2 Were shipping coolers sealed? Yes

3 Were custody seals intact? Yes

4 Were cooler temperatures in range of 0-6? Yes

5 Were COC's received/information complete/signed and dated? Yes

6 Were sample containers and labels intact and match COC? Yes

7 Were the correct containers and volumes received? Yes

8 Were samples received within EPA hold times? Yes

9 Were correct perservatives used? (water only) Yes

10 Were pH ranges acceptable? (voa's excluded) Yes

11 Were VOA samples free of headspace (less than 6mm)? NA

Microbac Laboratories ● Ohio Valley Division
158 Starlite Drive, Marietta, OH  45750 ● T: (740)373-4071 F: (740)373-4835

www.microbac.com
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Lab Report #: L11060460

Lab Project #: 2820.226

Project Name:

Lab Contact: Amanda Fickiesen

Samples Received
Client ID Laboratory ID Date Collected Date Received

UNTREATED HOMOGENIZED L11060460-01 06/14/2011 14:00 06/15/2011 12:53

Microbac Laboratories ● Ohio Valley Division
158 Starlite Drive, Marietta, OH  45750 ● T: (740)373-4071 F: (740)373-4835

www.microbac.com
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Microbac Laboratories
Case Narrative

Generated at 06/22/2011 15:29

Login Number: L11060460

Department: Conventionals

Analyst: Justin Hesson

METHOD 

Analysis D2216-90 (Percent Solids)

HOLDING TIMES 

Sample Analysis: All holding times were met. 

PREPARATION 

Sample preparation proceeded normally.

BATCH QA/QC 

Method Blank: All acceptance criteria were met. 

Laboratory Control Sample: All acceptance criteria were met. 

Matrix Spikes: All acceptance criteria were met. 

Duplicates: All acceptance criteria were met.

SAMPLES 

Samples: All acceptance criteria were met.

I certify that this data package is in compliance with the terms and conditions agreed to by the client and Microbac 
Laboratories Inc., both technically and for completeness, except for the conditions noted above. Release of the data 
contained in this hard copy data package has been authorized by the Laboratory Manager or designated person, as 
verified by the following signature.

Narrative ID: 30767
Approved By: Deanna Hesson
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Microbac Laboratories
Case Narrative

Generated at 06/22/2011 15:29

Login Number: L11060460

Department: Conventionals

Analyst: Jeremy Kinney

METHOD 

Analysis Water: EPA 415.1/SM5310C/SW846 9060 (Total Organic Carbon) 
Soil: Lloyd-Khan Methodology 

HOLDING TIMES 

Sample Analysis: All holding times were met. 

PREPARATION 

Sample preparation proceeded normally.

BATCH QA/QC 

Method Blank: All acceptance criteria were met. 

Laboratory Control Sample: All acceptance criteria were met. 

Duplicates: All acceptance criteria were met.

Matrix Spikes: All acceptance criteria were met. 

SAMPLES 

Samples: All acceptance criteria were met.

I certify that this data package is in compliance with the terms and conditions agreed to by the client and Microbac 
Laboratories Inc., both technically and for completeness, except for the conditions noted above. Release of the data 
contained in this hard copy data package has been authorized by the Laboratory Manager or designated person, as 
verified by the following signature.

Narrative ID: 30768
Approved By: Deanna Hesson
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L11060460

June 22, 2011

Report Number:

Report Date  :

1 of

Microbac Laboratories Inc.

1

 Total Organic Carbon

 Percent Solids

Analyte

Analyte

Qual

Qual

533

1.00

1070

1.00

3740

93.8

Result

Result

CAS. Number

CAS. Number
10-02-6

L11060460-01

L11060460-01

Sample Number:

Sample Number:

TOC-VWP

BAL001

Instrument:

Instrument:

TC06212011.006S

B1.367812-0124

File ID:

File ID:

06/21/2011

06/17/2011

Run Date:

Run Date:

Analyst:

Analyst:

04/20/2011 08:14Cal Date:

Cal Date:

09:02

08:34

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

93.8Percent Solid:

Soil

Soil

UNTREATED HOMOGENIZED

UNTREATED HOMOGENIZED

Client ID:

Client ID:

Sample Tag:

Sample Tag:

01

01

Dilution:

Dilution:

Units:

Units:

WG368143

WG367812

LYDKHN

D2216-90

JBK

JDH

1

1

mg/kg

weight %

Collect Date:

Collect Date:

06/14/2011 14:00

06/14/2011 14:00

Prep Method:

Prep Method:

LYDKHN

D2216-90

06/21/2011 09:02

06/17/2011 08:34

Prep Date:

Prep Date:

RL

RL

MDL

MDL

NONE

NONE

PrePrep Method:

PrePrep Method:
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06/22/2011 15:28Report generated
2054925PDF File ID:

Microbac Laboratories Inc.

METHOD BLANK SUMMARY

Report Name: BLANK_SUMMARY

TC06212011.003S

06/21/11 08:40

06/21/11 08:40

WG368143

WG368143-01

TOC-VWP

Blank File ID:

Prep Date:

Analyzed Date:

Work Group:

Blank Sample ID:

Instrument ID:

LYDKHNMethod:

JBKAnalyst:

L11060460Login Number:

 LCS

 LCS2

 UNTREATED HOMOGENIZED

 DUP

WG368143-02

WG368143-03

L11060460-01

WG368143-05

TC06212011.004S

TC06212011.005S

TC06212011.006S

TC06212011.007S

06/21/11 08:47

06/21/11 08:55

06/21/11 09:02

06/21/11 09:09

This Method Blank Applies To The Following Samples:

 Client ID Lab Sample ID Lab File ID Time Analyzed TAG

01

01

01

01
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Microbac Laboratories Inc.

METHOD BLANK REPORT

Report Name:BLANK

PDF ID: 2054926

22-JUN-2011 15:28

Analytes Concentration Dilution Qualifier

Total Organic Carbon 1500 1000 U500

ND        Analyte Not detected at or above reporting limit 

*    |Analyte concentration| >  RL

TC06212011.003S

WG368143

Instrument ID:TOC-VWP

File ID:

Prep Date:06/21/11 08:40

Run Date:06/21/11 08:40

Analyst:JBK

Workgroup (AAB#): mg/kgUnits:

LYDKHNMethod:

SoilMatrix:

L11060460Login Number: WG368143-01Sample ID:

20-APR-11Cal ID:TOC-VW-Contract #:

LYDKHNPrep Method:

MDL RL

MDL

RL

Method Detection Limit

Reporting/Practical Quantitation Limit

Page 8
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LCS_LCS2 - Modified 03/06/2008

06/22/2011 15:28Report generated:
2054927PDF File ID:

LABORATORY CONTROL SAMPLE (LCS)

Microbac Laboratories Inc.

Total Organic Carbon

LCS LCS2

3.972950 2840

Analytes %RPD

3210 3210

Found FoundKnown Known

92.0 88.4

% REC % REC

50

RPD
Lmt

%Rec
Limits

70 140-

Q

Sample ID:

Sample ID:

WG368143-02

WG368143-03

LCS

LCS2

TC06212011.004S

TC06212011.005S

File ID:

File ID:

Run Date:

Run Date:

06/21/2011 08:47

06/21/2011 08:55

WG368143

Instrument ID:TOC-VWP

Analyst:JBK

Workgroup (AAB#): mg/kgUnits:

LYDKHNMethod:SoilMatrix:

L11060460Login Number: LYDKHNPrep Method:

STDQC Key: STD43306Lot #:
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Microbac Laboratories Inc.
Analyst Listing
June 22, 2011

ADC - ANTHONY D. CANTER AJF - AMANDA J. FICKIESEN ALB - ANNIE L. BROWN
ALV - AMY L. VALENTINE AML - TONY M. LONG AZH - AFTER HOURS
BLG - BRENDA L. GREENWALT BRG - BRENDA R. GREGORY CAA - CASSIE A. AUGENSTEIN
CAF - CHERYL A. FLOWERS CEB - CHAD E. BARNES CLC - CHRYS L. CRAWFORD
CLS - CARA L. STRICKLER CLW - CHARISSA L. WINTERS CPD - CHAD P. DAVIS
CS - CODY M. STRAHLER CSH - CHRIS S. HILL DDE - DEBRA D. ELLIOTT
DEL - DON E. LIGHTFRITZ DEV - DAVID E. VANDENBERG DGB - DOUGLAS G. BUTCHER
DHG - DEBORAH H. GRIFFITHS DIH - DEANNA I. HESSON DLB - DAVID L. BUMGARNER
DLP - DOROTHY L. PAYNE DLR - DIANNA L. RAUCH ECL - ERIC C. LAWSON
EDL - ERIN D. LONG ERP - ERIN R. PORTER FJB - FRANCES J. BOLDEN
HAV - HEMA VILASAGAR HJR - HOLLY J. REED JAL - JOHN A. LENT
JBK - JEREMY B. KINNEY JDH - JUSTIN D. HESSON JKT - JANE K. THOMPSON
JLL - JOHN L. LENT JWR - JOHN W. RICHARDS JWS - JACK W. SHEAVES
JYH - JI Y. HU KEB - KATIE E. BARNES KHR - KIM H. RHODES
KRA - KATHY R. ALBERTSON LKN - LINDA K. NEDEFF LSB - LESLIE S. BUCINA
MDA - MIKE D. ALBERTSON MDC - MIKE D. COCHRAN MES - MARY E. SCHILLING
MMB - MAREN M. BEERY MRT - MICHELLE R. TAYLOR MSW - MATT S. WILSON
PDM - PIERCE D. MORRIS PWD - PAUL W. DENT RAH - ROY A. HALSTEAD
RB - BOB BUCHANAN REK - BOB E. KYER RLK - ROBIN L. KLINGER
RWC - RODNEY W. CAMPBELL SJP - SUZANNE J. PAUGH SLM - STEPHANIE L. MOSSBURG
SLP - SHERI L. PFALZGRAF TIP - TAE I. PARRISH TMB - TIFFANY M. BAILEY
TMM - TAMMY M. MORRIS VC - VICKI COLLIER WJB - WILL J. BEASLEY
WTD - WADE T. DELONG
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List of Valid Qualifiers
June      22, 2011

Qualkey: STD_ND=U

Microbac Laboratories Inc.

Qualifier Description

*
+
<
>
A
B

B1
B3
C

CG
DL
E

EDL
EMPC
F, S
FL
H1
I
J

J,B
J,P
J,S
L
L1
L2
M
N

NA
ND, L
ND, S

NF
NFL
NI
NR
NS
P
Q

QNS
RA
RE
S

SMI
SP
TIC

TNTC
U
UJ
W
X

X, S
Z

Surrogate or spike compound out of range
Correlation coefficient for the MSA is less than 0.995
Result is less than the associated numerical value.
Result is greater than the associated numerical value.
See the report narrative
Analyte present in method blank
Target analyte detected in method blank at or above the method reporting limit
Target analyte detected in calibration blank at or above the method reporting limit
Confirmed by GC/MS
Confluent growth
Surrogate or spike compound was diluted out
Estimated concentration due to sample matrix interference
Elevated sample reporting limits, presence of non-target analytes
Estimated Maximum Possible Concentration
Estimated result below quantitation limit; method of standard additions(MSA)
Free Liquid
Sample analysis performed past holding time.
Semiquantitative result (out of instrument calibration range)
The analyte was positively identified, but the quantitation was below the RL
Analyte detected in both the method blank and sample above the MDL.
Estimate; columns don't agree to within 40%
Estimated concentration; analyzed by method of standard addition (MSA)
Sample reporting limits elevated due to matrix interference
The associated blank spike (LCS) recovery was above the laboratory acceptance limits.
The associated blank spike (LCS) recovery was below the laboratory acceptance limits.
Matrix effect; the concentration is an estimate due to matrix effect.
Tentatively identified compound(TIC)
Not applicable
Not detected; sample reporting limit (RL) elevated due to interference
Not detected; analyzed by method of standard addition (MSA)
Not found by library search
No free liquid
Non-ignitable
Analyte is not required to be analyzed
Not spiked
Concentrations >40% difference between the two GC columns
One or more quality control criteria failed. See narrative.
Quantity of sample not sufficient to perform analysis
Reanalysis confirms reported results
Reanalysis confirms sample matrix interference
Analyzed by method of standard addition (MSA)
Sample matrix interference on surrogate
Reported results are for spike compounds only
Library Search Compound
Too numerous to count
Not detected at or above adjusted sample detection limit
Undetected; the MDL and RL are estimated due to quality control discrepancies.
Post-digestion spike for furnace AA out of control limits
Exceeds regulatory limit
Exceeds regulatory limit; method of standard additions (MSA)
Cannot be resolved from isomer - see below

***Special Notes for Organic Analytes
1.  Acrolein and acrylonitrile by method 624 are semi-quantitative screens only.
2.  1,2-Diphenylhydrazine is unstable and is reported as azobenzene.
3.  N-nitrosodiphenylamine cannot be separated from diphenylamine.
4.  3-Methylphenol and 4-Methylphenol are unresolvable compounds.
5.  m-Xylene and p-Xylene are unresolvable compounds.
6.  The reporting limits for Appendix II/IX compounds by method 8270 are based on EPA estimated PQLs referenced in 40 CFR Part 264,
Appendix IX.  They are not always achievable for every compound and are matrix dependent.
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Internal Chain of Custody Report

Login:

Account:

Project:

Samples:

Due Date:

L11060460

2820

2820.226

1

22-JUN-2011

A1 - Sample Archive (COLD)
A2 - Sample Archive (AMBIENT)
F1 - Volatiles Freezer in Login
V1 - Volatiles Refrigerator in Login
W1 - Walkin Cooler in Login

Microbac Laboratories Inc.

L11060460-01 845030

Samplenum Container ID

1Bottle:

1

2

LOGIN

ANALYZ

COOLER

W1

W1

WET

15-JUN-2011 14:43

15-JUN-2011 15:57

JKT

JDH RLK

Seq. Purpose From To Date/Time Accept Relinquish

Products

 PCT-S TOC
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NELAP Addendum  - March 4, 2011 
 
 
Non-NELAP LIMS Product and Description      
 
The following is a list of those tests that are not included in the Microbac – OVL NELAP Scope of 
Accreditation: 
 
Heat of Combustion (BTU)      
Total Halide by Bomb Combustion (TX) 
Particle Sizing - 200 Mesh (PS200)      
Sulfate (SO4) - 9038        
Specific Gravity/Density (SPGRAV) 
Total Residual Chlorine (CL-TRL) 
Total Volatile Solids (all forms) (TVS)  
Total Coliform Bacteria (all methods) 
Fecal Coliform Bacteria (all methods) 
Sulfite (SO3) 
Thiodiglycol  (TDG-LCMS) 
   
 
NELAP Accreditation by Laboratory SOP 
 
NONPOTABLE WATER  
 
OVL HPLC02/HPLC-UV 
   
Nitroglycerin 
Nitroguanidine 
Acetic acid 
Butyric acid 
Lactic acid 
Propionic acid 
Pyruvic acid 
 
OVL KNITRO-C-WUV-VIS 
 
Nitrocellulose 
 
OVL MSS01/GC-MS 
 
1,4-Phenylenediamine 
1-Methylnaphthalene 
1,4-Dioxane 
Atrazine 
Benzaldehyde 
Biphenyl 
Caprolactam 
Hexamethylphosphoramide (HMPA) 
Pentachlorobenzene 
Pentachloroethane 
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NELAP Accreditation by Laboratory SOP 
 
NONPOTABLE WATER  
 
 
OVL MSV0I/GC-MS 
 
1, 1, 2-Trichloro-1,2,2-trifluoroethane 
1,3-Butadiene 
Cyclohexane 
Cyclohexanone 
Dimethyl disulfide 
Dimethylsulfide 
Ethyl-t-butylether (ETBE) 
lsoprene 
Methylacetate 
Methylcyclohexane 
T-amylmethylether (TAME) 
Tetrahydrofuran (THF) 
 
OVL RSKOl/GC-FID 
 
lsobutane 
n-Butane 
Propane 
Propylene 
Propyne 
 
OVL HPLC07/HPLC-MS-MS 
 
Hexamethylphosphoramide (XMPA-LCMS) 
 
 
SOLID AND HAZARDOUS CHEMICALS 
 
OVL HPLCOS-HPLC-UV  
 
Nitroguanidine 
 
OVL KNITRO-C-S/UV-VIS 
 
Nitrocellulose 
 
 
OVL MSS0I/GC-MS 
 
1-Methylnaphthalene 
Benzaldehyde 
Biphenyl 
Caprolactam 
Pentachloroethane 
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NELAP Accreditation by Laboratory SOP 
 
SOLID AND HAZARDOUS CHEMICALS 
 
 
OVL MSV0I/GC-MS 
 
1.3-Butadiene 
Cyclohexane 
Cyclohexanone 
Dimethyl disulfide 
Dimethylsulfide 
Ethyl-t-butylether (ETBE) 
lsoprene 
Methylacetate 
Methylcyclohexane 
n-Hexane 
T-amylmethylether (TAME) 
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Data contained on this sheet shall not be disclosed without prior approval from 
KEMRON Environmental Services, Inc. (Proprietary) 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT D 
 

THERMAL TREATEMENT DATA SHEETS 

URS Bellingham WA - TS Report
Page 84 of 141



THERMAL DESORPTION DATA

PROJECT: Laurel Station Thermal TESTING DATE:
PROJECT No: SE-0386 TESTED BY:

MATERIAL TYPE: Untreated TRACKING CODE: 7373_TDD

SET-UP, MONITORING, and TESTING INFORMATION

SAMPLE No. 100°C
WEIGHT OF PAN ( tare weight) 4991.0 g
WEIGHT OF UNTREATED SOIL + TARE 6692.0 g

WEIGHT OF UNTREATED SOIL 1701.00 g

WEIGHT OF TREATED SOIL + TARE 6568.5 g

WEIGHT OF TREATED SOIL 1577.50 g

WEIGHT LOSS 123.50 g
LENGTH OF TREATMENT 7 Days

VISUAL OBSERVATIONS - BEFORE TREATMENT

Empty reactor weight with caps, screens, tape = 4991.0 g
Weight reactor and caps, screens, tape, and soil = 6682.0 g
Weight of soil = 1701.0 g
 
weight of empty condensate collection flask = 506.02 g

6/16/2011
SEM

6/16 - Oven and equipment on at 12:45
6/16 - Soil at operating temperature, Start of Testing = 17:15

VISUAL OBSERVATIONS - DURING TREATMENT

6/16 - 15:07 Soil temp at 80C, condensate beginning to drip very slowly.

6/18 - Power outage in building at approximately 18:00, restart system at 22:36.

Clear condensate at a very slow drip throughout duration of test.

VISUAL OBSERVATIONS - AFTER TREATMENT

6/24 - 5:50, End of test after time extension for power outage on 6/18. 
6/24 - final weight reactor and caps, screens, tape, and soil = 6568.5 g
6/24 - reactor removed and stored in a walk in cooler

Weight of condensate collection flask at end of test = 621.5g
condensate collection flask tare weight = 506.02g
total condensate collected =  115.48g

condensate is clear with a strong petroleum smell. 
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THERMAL DESORPTION DATA

PROJECT: Laurel Station Thermal TESTING DATE: 6/16/2011
PROJECT No: TESTED BY: SEM

MATERIAL TYPE: TRACKING CODE: 7373_TDD

Day Time Oven (T2) Soil (T1) Cooler In Out Comments

1 16-Jun 12:42 22.2 16.1 4.5 - -

2 16-Jun 12:45 22.3 16.4 4.5 10 10

3 16-Jun 13:20 105.1 32.7 4.5 10 10

4 16-Jun 13:51 107.2 51.7 4.5 10 10

5 16-Jun 15:07 107.6 80.5 5.0 10 10

6 16-Jun 15:15 107.7 82.4 4.5 10 10

7 16-Jun 15:47 106.5 88.5 4.5 10 10

8 16-Jun 16:34 105.7 95 5.0 10 10

9 16-Jun 17:15 107.2 98.4 5.5 10 10

SE-0386

Temps (°C) Air Flow (ml/min)

Unteated

Initial reading before test start
Start of test, oven set at 10, sentinel 9.5, 
air on, vac on. 
Test good, temps increasing. Ice added to 
coolers.

Test good, temps increasing. 
Oven reached target, soil temp increasing. 
Very few drops of condensate. Ice added 
to bath/cooler

 temps on track no adjustments

test good, temps increasing
test good, a few drops of condensate. 
Temps approaching operating temp
soil at temp. start of 7 day recording. Ice 
added
Test good, no adjustments made, 

10 16-Jun 21:12 105.9 98.3 7.5 10 10

11 17-Jun 8:50 108.2 103.9 10.0 10 10

12 17-Jun 10:35 106.2 104.9 4.5 10 10

13 17-Jun 13:17 103.0 103.1 4.5 10 10

14 17-Jun 17:32 102.5 101.9 7.5 10 10

15 18-Jun 9:40 104.0 103.0 9.0 10 10

16 18-Jun 18:06 103.7 102.9 - - -

17 18-Jun 22:35 77.5 45 10.5 10 10

18 19-Jun 15:15 103.3 102.7 13 10 10

19 19-Jun 18:30 103.8 102.4 4.5 10 10

20 20-Jun 9:03 101.7 100.8 8.5 10 10

very little condensate in condenser, still 
being produced. No adjustments made, 
added ice
power outagein building. Back up still 
holding thermocouple on, oven off, vac 
off, air off, restarted recording.
back up pack off, recorder off, oven off. 
Restarted recorder and oven. Added ice 
to cooler
increased air flow in, flask has condensate 
on all surfaces. Added ice.

no adjustments made, added ice to cooler, 
condensate visible in condenser. Added 
ice to cooler. Saved data loggger, reset 
back-up at 9:40

no adjustments made added ice to cooler, 
condensate visible with very slow drip into 
flask

soil temp a little high, adj temp dial to 9.9, 
sentinel to 9.4, added ice
Test good, condensate still flowing, adjust 
temp to 9.5, sentinel to 8.6
no adj. to system. Temp moving down. 
Condensate still being produced, dripping 
very slowly into flask.
no adjustments made, added ice to cooler, 
very little condensate in flask, dripping 
slowly

Test good, no adjustments made, 
condensate at slow drip, added ice.
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21 20-Jun 12:34 100.5 100.4 6.0 8.0 10

22 20-Jun 16:17 102.6 100.8 5.0 10 10

23 20-Jun 18:00 100.8 100.8 5.5 10 10

24 21-Jun 9:08 101.7 101.2 11.0 8 8

25 21-Jun 11:47 101.5 100.3 4.5 10 10

21-Jun 13:57 101.5 101.3 4.5 10 10

21-Jun 15:47 101 100.8 6.0 10 10

21-Jun 17:45 100.4 100.7 7.5 10 10

22-Jun 8:50 101.1 101.5 9.5 9 7

22-Jun 12:50 102 101.3 5.0 10 10

22-Jun 14:51 101.5 101.2 6.5 10 10

22-Jun 17:44 1020 101.8 4.5 10 10

adjust air and vac to 10 ml/min very little 
condensate visible in condenser, added 
ice to cooler
no adjustments made test good, very little 
condensate visible in condenser
test good, no adjustments made, 
condensate visible, ice added to cooler
no adjustments made, test good, 
condensate visible in condenser. Added 
ice to cooler.
no adjustments made, test good. 
Condensate still visible, added ice to 

adjust air in to 10ml/min. very little 
condensate visable, very little in 
condenser, add ice to cooler.
no adjustments necessary, test good, 
condensate visible in condenser.
no adjustments made, added ice to cooler 

and visible condensate in condenser
adjust air and vac up to 10 ml/min. very 
little condensate in condenser
same as previous test good

condensate the same as previous, test 
running well. No adjustments needed
same condensate activity as previous, no 
adjustments needed
no adjustments made, condensate still 

visable in condenser. Added ice to cooler

23-Jun 8:50 102.9 102.2 7.0 10 10

23-Jun 11:18 102.5 102.1 4.5 10 10

23-Jun 14:13 102.3 101.6 4.5 10 10

23-Jun 15:40 102.7 101.6 5.5 10 10

23-Jun 15:33 104.7 101.7 5.5 10 10

23-Jun 17:51 103.6 102.4 5.0 10 10

24-Jun 5:50 103.1 102.2 8.0 10 10

24-Jun 8:10 40.4 64.3

condensate visible in condenser no 
adjustments made.

Condensate still visible, added ice to 
cooler

data logger reconnected and recording. 
No adjustments needed. Condensate 
visible, ice added to cooler
very little condensate visible in condenser. 
No adjustments made.
END OF TEST. Shut off oven to allow 
sample to reach room temp, left data 
logger on recording. Air and vac shut off.
saved data recorder. Removed thermal 
reactor weighed and stored in walk in 
cooler until sampling. 

saved data logger to date. Condensate 
still forming, removed data logger to check 
temp fluctuations

very little condensate visible in condenser. 
No adjustments made.
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THERMAL DESORPTION DATA

PROJECT: Laurel Station Thermal TESTING DATE:
PROJECT No: SE-0386 TESTED BY:

MATERIAL TYPE: Untreated TRACKING CODE:

SET-UP, MONITORING, and TESTING INFORMATION

SAMPLE No. 150°C
WEIGHT OF PAN ( tare weight) 3642.5 g
WEIGHT OF UNTREATED SOIL + TARE 5331.0 g

WEIGHT OF UNTREATED SOIL 1688.50 g

WEIGHT OF TREATED SOIL + TARE 5220.5 g

WEIGHT OF TREATED SOIL 1578.00 g

WEIGHT LOSS 110.50 g
LENGTH OF TREATMENT 7 days

VISUAL OBSERVATIONS - BEFORE TREATMENT

Empty reactor weight with caps, screens, tape = 3642.5 g
Weight of reactor, caps, screens, tape, soil = 5331.0 g

weight of soil                 = 1689.0 g

Weight of empty condensate collection flask = 511.45 g

6/16/2011
SEM

7374_TDD

6/16 - Oven and equipment on at 10:28
6/16 - Soil at operating temperature, Start of Testing = 17:17

VISUAL OBSERVATIONS - DURING TREATMENT

6/16 - 11:56 Soil temp at 97.8C, condensate beginning to drip very slowly.

6/18 - Power outage in building at approximately 18:00,  restart system at 22:45.

clear condensate observed at a very slow drip throughout duration of test.

added 11 hours to the end of original treatment time of 17:17 on 6/23 due to power outages
and temperature fluctuations.

VISUAL OBSERVATIONS - AFTER TREATMENT

6/24 - 6:04, End of test after time extension for power outage on 6/18.
6/24 - final weight of reactor and caps, screens, tape and soil = 5220.5 g
6/24 - reactor removed and stored in walk in cooler.

Weight of condensate collection flask at end of test = 606.10g
condensate collection flask tare weight = 511.45g
total condensate collected =  94.65g

condensate is clear with a strong petroleum smell. 
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THERMAL DESORPTION DATA

PROJECT: TESTING DATE: 6/16/2011
PROJECT No: TESTED BY: SEM

MATERIAL TYPE: TRACKING CODE: 7375_TDD

Day Time Oven (T2) Soil (T1) Cooler In Out Comments

1 16-Jun 9:53 22.1 12.6 4.5 - -

2 16-Jun 10:28 21.5 15.9 4.5 10 10

3 16-Jun 10:47 71 20.9 4.5 10 10

4 16-Jun 11:13 138.2 46.5 4.5 10 10

5 16-Jun 11:56 149.2 97.8 4.5 10 10

6 16-Jun 12:43 150.5 98.5 4.5 10 10

7 16-Jun 13:18 149.9 98.7 5.5 10 10

8 16-Jun 13:47 149.7 105.4 4.5 10 10

9 16-Jun 15:04 151.3 136.6 5.0 10 10

Laurel Station Thermal

test good, temps increasing

test good, temps increasing, condensate 
starting to drip
test good, oven at target temp, soil 
increasing. Condensate slowly dripping
test good, soil temp still increasing, 
condensate at a minimal drip
test good, added ice to bath. Condensate 
dripping very slowly
test good, added ice to bath, condensate 
at very slow drip

test good, air flow good, temps increasing 

SE-0386

Temps (°C) Air Flow (ml/min)

Unteated @ 225°C

initial readings before start of test

start of test, oven on set at 150°C, air on, 
vac on.

test good, soil temp almost to target 

10 16-Jun 15:52 150.2 144.3 4.5 10 10

11 16-Jun 16:37 151.7 147.5 5.0 10 10

12 16-Jun 17:17 151.7 148.9 5.0 10 10

13 16-Jun 21:08 151.9 150.4 7.5 10 10

14 17-Jun 8:59 152.1 150.7 10.0 10 10

15 17-Jun 10:40 152.1 150.4 4.5 10 10

16 17-Jun 13:27 152.2 150.4 4.5 10 10

17 17-Jun 17:37 150.6 150.36 7.5 10 10

18 18-Jun 9:33 151.8 150.5 9.0 10 10

19 18-Jun 18:09 152.0 150.3 - - -

20 18-Jun 22:45 80.8 54.8 10.5 10 10

power outage in building, data logger still 
recording, oven off, vac and air off. Saved 
data logger and restarted.
back up pack off, oven off, recorder off, 
evrything else on. Turned oven back on, 
restarted recorder and added ice to 
cooler. 

no adjustments neededm temps at steady 
operating range. Condensate is being 
producedbut dripping into flask at a very 
slow rate.
no adjustments made, added ice to cooler. 
Condensate formation in condenser, 
dripping slowly into flask.
very little condensate being produced, but 
some in condenser. No adjustments 
made, added ice to cooler.

test good, condensate still forming, no 

adjustments made.

start of test. Soil reached temp. test looks 
good, added ice

test good, oven temp at target, soil temp 
close to target.

test good, a few slow drops of 
condensate, added ice to cooler
test good, condensate still dripping no 
adjustments made. Added ice

range.
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21 19-Jun 15:05 151.6 149.5 13.0 10 10

22 19-Jun 18:37 150.7 149.5 4.5 10 10

23 20-Jun 9:10 151.8 150.2 8.5 10 7

24 20-Jun 12:40 151.5 150.0 6.5 10 10

25 20-Jun 16:23 151.4 149.4 5.0 10 10

26 20-Jun 18:09 150.6 149.4 5.5 10 10

27 21-Jun 9:14 152.2 150 11.0 8 8

28 21-Jun 11:51 151.8 149.9 4.5 10 10

29 21-Jun 14:00 151.8 149.7 5.0 10 10

30 21-Jun 15:50 151.3 149.5 5.5 10 10

31 21-Jun 17:50 151.2 149.4 7.5 10 10

32 22 J 8 59 151 3 150 0 9 5 10 8

no adjustments needed, very little 
condensate in condenser. Added ice to 
cooler

no adjustments made, condensate in 
condenser, added ice to cooler
adjust air in and vac to 10ml/min very litte 
condensate visible, added ice, no other 
adjustments made

adjust air in and vac to 10ml/min very litte 

condensate visible, added ice, no other 

adjustments made

test good, no adjustments made. Added 
ice to cooler. Very little condensate in 
condenser.

no adjustments needed, very little 
condensate in condenser.
same as above, no adjustments needed, 
test good
no adjustments, condenser shows 
condensate. Test good

no adjustments. Added ice. Very slow 
dripping condensate.
no adjustmentsmade, add ice to cooler. 
Condensate visible in condenser, dripping 
no adjustmentsmade, very condensate 
visible in condenser, added ice to the 
cooler.

no adjustments needed. Very little 
condensate in condenser. Test running 
well. 

32 22-Jun 8:59 151.3 150.0 9.5 10 8

33 22-Jun 12:57 151.5 149.9 5.0 10 10

34 22-Jun 14:58 150.0 150.0 6.0 10 10

35 22-Jun 17:03 - - 4.5 10 10

36 23-Jun 9:00 151.3 149.8 8.0 10 10

37 23-Jun 11:21 151.8 149.8 4.5 10 10

38 23-Jun 14:21 150.4 149.7 5.0 10 10

39 23-Jun 16:05 151.4 149.7 5.5 10 10

40 23-Jun 16:10 150.3 149.8 5.5 10 10

41 23-Jun 17:59 150.7 149.7 5.0 10 10

42 24-Jun 6:04 151.5 149.8 8.0 10 10

adjustments made
no adjustments made, test running well, 
very condensat in condenser.
no adjustments needed, test looks good. 
Very little condensate visible in 
condenser, added ice to cooler.
heard a pop, pattery pack off, beeping 
from battery back up system, system 
overloaded. Restarted back up and data 
l D t l t C d t till i ibl

very little condensate visible in condenser, 
no adjustments made. 
no adjustments made to test, very little 
condensate visbile in condenser. Test 
running well.
saved data to date from data logger. 
Removed to check temps. Test looks 
good no adjustments needed.
reconnected data logger, test running well. 
Condensate visible in condenser. Added 
ice to cooler
no adjustments made, test looks good, 
very little condensate visible
END OF TEST. Shut off oven, air in, vac, 
and allow to cool to room temp. data 
logger left running to record cool down. 

no adjustments made, test looks good, 

condensate visible in condenser, no other 

adjustments, added ice to the cooler
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43 24-Jun 10:48 35.5 50 - - -

removed thermal from oven and weighed, 

stopped and saved data logger data. 

Stored reactor in walk in cooler.
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THERMAL DESORPTION DATA

PROJECT: Laurel Station Thermal TESTING DATE:
PROJECT No: SE-0386 TESTED BY:

MATERIAL TYPE: Untreated TRACKING CODE: 7375_TDD

SET-UP, MONITORING, and TESTING INFORMATION

SAMPLE No. 225°C
WEIGHT OF PAN ( tare weight) 5035.5 g
WEIGHT OF UNTREATED SOIL + TARE 6731.5 g

WEIGHT OF UNTREATED SOIL 1696.00 g

WEIGHT OF TREATED SOIL + TARE 6614.5 g

WEIGHT OF TREATED SOIL 1579.00 g

WEIGHT LOSS 117.00 g
LENGTH OF TREATMENT 7 days `

VISUAL OBSERVATIONS - BEFORE TREATMENT

Empty reactor weight with caps, screens, tape = 5035.5 g
Weight reactor and caps, screens, tape, and soil = 6731.5 g
Weight of soil = 1696.0 g
 
weight of empty condensate collection flask = 522.4 g

6/16/2011
SEM

6/16 - Oven and equipment on at 11:20
6/17 - Soil at operating temperature, Start of Testing = 9:10

VISUAL OBSERVATIONS - DURING TREATMENT

6/16 - 12:17 Soil temp at 102.8C, condensate beginning to drip very slowly.

6/18 - Power outage in building at approximately 18:00, restart system at 22:36.

Lost power on 6/18 for approximately 1 hr and 33min. 

Clear condensate at a very slow drip throughout duration of test.

VISUAL OBSERVATIONS - AFTER TREATMENT

6/24 - 10:43, End of test after time extension for power outage on 6/18. 
6/24 - final weight reactor and caps, screens, tape, and soil = 6614.5 g
6/24 - reactor removed and stored in a walk in cooler

Weight of condensate collection flask at end of test = 522.4g
condensate collection flask tare weight = 577.98g
total condensate collected =  55.58g

condensate is clear with a strong petroleum smell. 
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THERMAL DESORPTION DATA

PROJECT: TESTING DATE: 6/16/2011
PROJECT No: TESTED BY: SEM

MATERIAL TYPE: TRACKING CODE: 7375_TDD

Day Time Oven (T2) Soil (T1) Cooler In Out Comments

1 16-Jun 11:16 21.1 11.8 4.5 - -

2 16-Jun 11:20 32.9 12.3 4.5 10 10

3 16-Jun 11:55 185.2 77.5 4.5 10 10

4 16-Jun 12:17 187.2 102.8 4.5 10 10

5 16-Jun 12:44 189.1 103.7 4.5 10 10

6 16-Jun 13:19 191.1 109.6 5.5 10 10

7 16-Jun 13:49 196.8 134.7 4.5 10 10

8 16-Jun 15:07 204.0 185.0 5.5 10 10

9 16-Jun 15:48 203.0 196.8 4.5 10 10

Laurel Station Thermal

test on track temps approaching target

test good, condensate present at a very 
slow drip, temps increasing, changed oven 
temp probe.

test good temps increasing 

SE-0386

Temps (°C) Air Flow (ml/min)

Unteated @ 225°C

initial readings before start of test

start of test, oven on set at 225°C, air on, 
vac on set to 10ml/min.

test good condensate dripping

test good temps increasing condensate at 
a slow drip.
test good add ice to cooler condensate 
dripping very slowly
test good, temps increasing, condensate 
at minimal/slow drip
test good, very little condensate drip, 
temps increasing. Added ice.

10 16-Jun 16:38 212.0 206.0 5.0 10 10

11 16-Jun 17:18 214.0 209.0 5.0 10 10

12 16-Jun 21:10 215.0 214.0 7.0 10 10

13 17-Jun 8:55 219.0 219.0 10.0 10 10

14 17-Jun 9:10 224 220 10.0 10 10

15 17-Jun 10:37 223.0 221.0 4.5 10 10

16 17-Jun 13:20 224 223 4.5 10 10

17 17-Jun 17:34 224 226 7.5 10 10

18 18-Jun 9:36 225 224 9.0 10 10

19 18-Jun 18:00 225 224 - - -

20 18-Jun 22:40 225 223 10.5 10 10

test good, condensate still forming, no 
adjustments made.
temps at target range, no adjustments 

needed, condensate still forming in 

condenser with a very slow drip into flask
no adjustments made, added ice to the 
cooler, condensate present and sowly 
dripping into flask
little condensate in the condenser but still 
being produced slowly. No adjustments 
made, added ice to cooler.
power outage in building, data logger still 

recording, oven off, vac and air off. Saved 

data logger and restarted.
power back on, oven on, data logger still 
recording, no adjustments made, added 
ice to the cooler

test on track, temps approaching target, 
very few drops of condensate

begin treatment time at +/- 5° of operating 
temperature. 

increased oven temp to 236C, reading 
about 10°C low. Condensate still forming, 

added ice.

test good, temps increasing, condensate 
has a few drops, added ice
test good, turned oven up to 230C, 
holding steady at 214C. Added ice, no 
other adjustments.
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21 19-Jun 15:00 226 225 1.0 9 10

22 19-Jun 18:33 225 225 4.5 10 10

23 20-Jun 9:07 224 224 8.5 10 7

24 20-Jun 12:38 225 224 6.5 10 10

25 20-Jun 16:20 226 225 5.0 10 10

26 21-Jun 18:03 226 225 5.5 10 10

27 21-Jun 9:11 225 224 11.0 6 5

28 21-Jun 11:49 225 224 4.5 10 10

29 21-Jun 13:59 225 224 5.0 10 10

30 21-Jun 15:48 225 224 6.0 10 10

31 21-Jun 17:47 225 224 7.5 10 10

32 22-Jun 8:55 224 224 9.5 6 6

33 22-Jun 12:53 225 224 5.0 10 10

no adjustments made, condensate in 
condenser, added ice to cooler
adjust air in and vac to 10ml/min very litte 
condensate visible, added ice, no other 
no adjustments made, test running well, 
very condensat in condenser.
saved data on data logger and removed 
for download (checking for time lost during

adjust air in and vac to 10ml/min; very litte 
condensate visible, added ice

no adjustments made, condensate visible, 
test good. Added ice

no adjustments needed, very little 
condensate in condenser.
same as above, no adjustments needed, 
test good
no adjustments, condenser shows 
condensate. Test good

adjust air in, a clear condensate dripping, 
about 1 drop every 3 minutes. Added ice
no adjustments made, added ice to the 
cooler, condensate present and sowly 
dripping into flask
adjust vac to 10ml/min no other 

adjustments made, condensate still 

present in condenser. Added ice to cooler
no adjustments needed, condensate 
visible, added ice to cooler
no adjustments made, condensate visible, 
test good.

34 22-Jun 13:07 225 224 5.0 10 10

35 22-Jun 13:19 224 224 5.0 10 10

36 22-Jun 14:54 225 224 6.0 10 10

37 22-Jun 17:49 225 224 4.5 10 10

38 23-Jun 8:54 225 223 8.0 10 7

39 23-Jun 11:19 225 223 4.5 10 10

40 23-Jun 14:18 225 223 5.0 10 8

41 23-Jun 17:54 225 223 5.0 10 10

42 24-Jun 5:58 224 223 8.0 10 8

43 24-Jun 8:25 225 223 4.5 10 10

44 24-Jun 10:43 225 223 - 10 10

45 24-Jun 14:06 36.2 81.3 - - -

END OF TEST. Shut off oven to allow for 

cool down to room temp.,shut off air in 

and vacuum.

for download (checking for time lost during 
power outage on 6/18)
reconnected the data logger and 
continued readings

no adjustments made, test looks good, 
very little condensate visible

same as above, no adjustments needed, 
test good
adjusted vacuum to 10ml/min, no other 
adjustments, condensate visible in 
condenser.
very little condensate in condenser, no 
adjustments made
adjust vac to 10ml/min, no other 
adjustments made, test good.
no adjustments made, test good. Very little 
condensate in the condenser, added ice 
to cooler
adjust vacuum up to 10ml/min, no other 

adj. made, very little condensate in 

condenser, added ice to cooler.

no adjustments made, test looks good, 

condensate visible in condenser, no other 

adjustments, added ice to the cooler

removed reactor from the oven and 

weighed. Stored in walk in cooler.g

http://atlantadocs/ATG/BANK/7000-7999/7375_TDD Page 3 of 3

URS Bellingham WA - TS Report
Page 94 of 141



Data contained on this sheet shall not be disclosed without prior approval from 
KEMRON Environmental Services, Inc. (Proprietary) 
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

Tommy Jordan
Kemron Environmental
1359-A Ellsworth Industrial Blvd.
Atlanta, GA 30318

Report Summary

Monday July 11, 2011

Report Number: L523386

Samples Received: 06/28/11

Client Project: SE 0386

Description: Laurel Station

The analytical results in this report are based upon information supplied
by you, the client, and are for your exclusive use.  If you have any
questions regarding this data package, please do not hesitate to call.

Entire Report Reviewed By: ____________________________________

Mark W. Beasley , ESC Representative

Laboratory Certification Numbers
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT - PH-0197, FL - E87487
GA - 923, IN - C-TN-01, KY - 90010, KYUST - 0016, NC - ENV375/DW21704, ND - R-140
NJ - TN002,NJ NELAP - TN002, SC - 84004, TN - 2006, VA - 00109, WV - 233
AZ - 0612, MN - 047-999-395, NY - 11742, WI - 998093910, NV - TN000032008A, 
TX - T104704245, OK-9915

Accreditation is only applicable to the test methods specified on each scope of accreditation held
by ESC Lab Sciences.
Note: The use of the preparatory EPA Method 3511 is not approved or endorsed by the CA ELAP.

This report may not be reproduced, except in full, without written approval from ESC Lab Sciences.
Where applicable, sampling conducted by ESC is performed per guidance provided
in laboratory standard operating procedures: 060302, 060303, and 060304.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Tommy Jordan                                                          July 11,2011                       
Kemron Environmental                                                                                     
1359-A Ellsworth Industrial Blvd.                                                                        
Atlanta, GA 30318                                                                                        

ESC Sample # :   L523386-01        
Date Received   :   June      28, 2011                                                                   
Description     :   Laurel Station SE0386                                                                

Site ID  :                         
Sample ID       :   TREATED 100C                                                                         

Project # :   SE 0386              
Collected By    :   Stephen M                                                                            
Collection Date :   06/27/11 11:47                                                                      

Parameter                            Dry Result     MDL     RDL    Units   Qualifier  Method   Date     Dil.   

Total Solids                           100                         %                2540G    07/05/11 1      

Gasoline Range Organics-NWTPH          2.2        0.10    0.10   mg/kg              NWTPHGX  07/01/11 1      
Surrogate Recovery                 

a,a,a-Trifluorotoluene(FID)           89.2                       % Rec.             NWTPHGX  07/01/11 1      

Diesel Range Organics (DRO)            490        10.     20.    mg/kg              NWTPHDX  07/05/11 5      
Residual Range Organics (RRO)          770        25.     50.    mg/kg              NWTPHDX  07/05/11 5      

Surrogate Recovery                 
o-Terphenyl                           76.8                       % Rec.             NWTPHDX  07/05/11 5      

Polynuclear Aromatic Hydrocarbons  
Anthracene                              U       0.00076  0.0060  mg/kg              8270C-SI 07/05/11 1      
Acenaphthene                          0.013     0.00071  0.0060  mg/kg              8270C-SI 07/05/11 1      
Acenaphthylene                       0.0030     0.00057  0.0060  mg/kg   J          8270C-SI 07/05/11 1      
Benzo(a)anthracene                      U       0.00092  0.0060  mg/kg              8270C-SI 07/05/11 1      
Benzo(a)pyrene                          U       0.00062  0.0060  mg/kg              8270C-SI 07/06/11 1      
Benzo(b)fluoranthene                    U       0.00082  0.0060  mg/kg              8270C-SI 07/06/11 1      
Benzo(g,h,i)perylene                    U        0.0012  0.0060  mg/kg              8270C-SI 07/06/11 1      
Benzo(k)fluoranthene                    U        0.0013  0.0060  mg/kg              8270C-SI 07/06/11 1      
Chrysene                                U        0.0011  0.0060  mg/kg              8270C-SI 07/05/11 1      
Dibenz(a,h)anthracene                   U        0.0011  0.0060  mg/kg              8270C-SI 07/06/11 1      
Fluoranthene                            U        0.0010  0.0060  mg/kg              8270C-SI 07/05/11 1      
Fluorene                              0.021     0.00055  0.0060  mg/kg              8270C-SI 07/05/11 1      
Indeno(1,2,3-cd)pyrene                  U        0.0012  0.0060  mg/kg              8270C-SI 07/06/11 1      
Naphthalene                          0.0021     0.00065  0.0060  mg/kg   J          8270C-SI 07/05/11 1      
Phenanthrene                          0.14      0.00074  0.0060  mg/kg              8270C-SI 07/05/11 1      
Pyrene                                0.019     0.00059  0.0060  mg/kg              8270C-SI 07/05/11 1      
1-Methylnaphthalene                   0.033     0.00079  0.0060  mg/kg              8270C-SI 07/05/11 1      
2-Methylnaphthalene                   0.030     0.00059  0.0060  mg/kg              8270C-SI 07/05/11 1      
2-Chloronaphthalene                     U       0.00060  0.0060  mg/kg              8270C-SI 07/05/11 1      

Surrogate Recovery                 
Nitrobenzene-d5                       42.3                       % Rec.             8270C-SI 07/05/11 1      
2-Fluorobiphenyl                      37.7                       % Rec.             8270C-SI 07/05/11 1      
p-Terphenyl-d14                       119.                       % Rec.             8270C-SI 07/05/11 1      

Results listed are dry weight basis.                                                                     
U = ND (Not Detected)                                                                                    
MDL = Minimum Detection Limit = LOD                                                                      
RDL = Reported Detection Limit = LOQ = PQL = EQL                                                         
Note:                                                                                                    
This report shall not be reproduced, except in full, without the written approval from ESC.              
The reported analytical results relate only to the sample submitted                                      
Reported: 07/11/11 10:07 Printed: 07/11/11 10:08                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Tommy Jordan                                                          July 11,2011                       
Kemron Environmental                                                                                     
1359-A Ellsworth Industrial Blvd.                                                                        
Atlanta, GA 30318                                                                                        

ESC Sample # :   L523386-02        
Date Received   :   June      28, 2011                                                                   
Description     :   Laurel Station SE0386                                                                

Site ID  :                         
Sample ID       :   TREATED 150C                                                                         

Project # :   SE 0386              
Collected By    :   Stephen M                                                                            
Collection Date :   06/27/11 12:23                                                                      

Parameter                            Dry Result     MDL     RDL    Units   Qualifier  Method   Date     Dil.   

Total Solids                           99.                         %                2540G    07/05/11 1      

Gasoline Range Organics-NWTPH          1.6        0.10    0.10   mg/kg              NWTPHGX  07/01/11 1      
Surrogate Recovery                 

a,a,a-Trifluorotoluene(FID)           80.7                       % Rec.             NWTPHGX  07/01/11 1      

Diesel Range Organics (DRO)            120        2.0     4.0    mg/kg              NWTPHDX  07/02/11 1      
Residual Range Organics (RRO)          170        5.0     10.    mg/kg              NWTPHDX  07/02/11 1      

Surrogate Recovery                 
o-Terphenyl                           50.1                       % Rec.             NWTPHDX  07/02/11 1      

Polynuclear Aromatic Hydrocarbons  
Anthracene                              U       0.00076  0.0061  mg/kg              8270C-SI 07/05/11 1      
Acenaphthene                         0.00090    0.00071  0.0061  mg/kg   J          8270C-SI 07/05/11 1      
Acenaphthylene                          U       0.00057  0.0061  mg/kg              8270C-SI 07/05/11 1      
Benzo(a)anthracene                      U       0.00092  0.0061  mg/kg              8270C-SI 07/05/11 1      
Benzo(a)pyrene                       0.0038      0.0031  0.030   mg/kg   J          8270C-SI 07/07/11 5      
Benzo(b)fluoranthene                    U        0.0041  0.030   mg/kg              8270C-SI 07/07/11 5      
Benzo(g,h,i)perylene                    U        0.0062  0.030   mg/kg              8270C-SI 07/07/11 5      
Benzo(k)fluoranthene                    U        0.0067  0.030   mg/kg              8270C-SI 07/07/11 5      
Chrysene                                U        0.0011  0.0061  mg/kg              8270C-SI 07/05/11 1      
Dibenz(a,h)anthracene                   U        0.0056  0.030   mg/kg              8270C-SI 07/07/11 5      
Fluoranthene                         0.0026      0.0010  0.0061  mg/kg   J          8270C-SI 07/05/11 1      
Fluorene                             0.00073    0.00055  0.0061  mg/kg   J          8270C-SI 07/05/11 1      
Indeno(1,2,3-cd)pyrene                  U        0.0058  0.030   mg/kg              8270C-SI 07/07/11 5      
Naphthalene                          0.0022     0.00065  0.0061  mg/kg   J          8270C-SI 07/05/11 1      
Phenanthrene                          0.024     0.00074  0.0061  mg/kg              8270C-SI 07/05/11 1      
Pyrene                                  U       0.00059  0.0061  mg/kg              8270C-SI 07/05/11 1      
1-Methylnaphthalene                  0.0032     0.00079  0.0061  mg/kg   J          8270C-SI 07/05/11 1      
2-Methylnaphthalene                  0.0032     0.00059  0.0061  mg/kg   J          8270C-SI 07/05/11 1      
2-Chloronaphthalene                  0.00079    0.00060  0.0061  mg/kg   J          8270C-SI 07/05/11 1      

Surrogate Recovery                 
Nitrobenzene-d5                       35.7                       % Rec.             8270C-SI 07/05/11 1      
2-Fluorobiphenyl                      35.9                       % Rec.             8270C-SI 07/05/11 1      
p-Terphenyl-d14                       111.                       % Rec.             8270C-SI 07/05/11 1      

Results listed are dry weight basis.                                                                     
U = ND (Not Detected)                                                                                    
MDL = Minimum Detection Limit = LOD                                                                      
RDL = Reported Detection Limit = LOQ = PQL = EQL                                                         
Note:                                                                                                    
This report shall not be reproduced, except in full, without the written approval from ESC.              
The reported analytical results relate only to the sample submitted                                      
Reported: 07/11/11 10:07 Printed: 07/11/11 10:08                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Tommy Jordan                                                          July 11,2011                       
Kemron Environmental                                                                                     
1359-A Ellsworth Industrial Blvd.                                                                        
Atlanta, GA 30318                                                                                        

ESC Sample # :   L523386-03        
Date Received   :   June      28, 2011                                                                   
Description     :   Laurel Station SE0386                                                                

Site ID  :                         
Sample ID       :   TREATED 225C                                                                         

Project # :   SE 0386              
Collected By    :   Stephen M                                                                            
Collection Date :   06/27/11 13:14                                                                      

Parameter                            Dry Result     MDL     RDL    Units   Qualifier  Method   Date     Dil.   

Total Solids                           100                         %                2540G    07/05/11 1      

Gasoline Range Organics-NWTPH         0.54        0.10    0.10   mg/kg              NWTPHGX  07/01/11 1      
Surrogate Recovery                 

a,a,a-Trifluorotoluene(FID)           95.1                       % Rec.             NWTPHGX  07/01/11 1      

Diesel Range Organics (DRO)            12.        2.0     4.0    mg/kg              NWTPHDX  07/02/11 1      
Residual Range Organics (RRO)          34.        5.0     10.    mg/kg              NWTPHDX  07/02/11 1      

Surrogate Recovery                 
o-Terphenyl                           60.2                       % Rec.             NWTPHDX  07/02/11 1      

Polynuclear Aromatic Hydrocarbons  
Anthracene                              U       0.00076  0.0060  mg/kg              8270C-SI 07/06/11 1      
Acenaphthene                            U       0.00071  0.0060  mg/kg              8270C-SI 07/06/11 1      
Acenaphthylene                          U       0.00057  0.0060  mg/kg              8270C-SI 07/06/11 1      
Benzo(a)anthracene                      U       0.00092  0.0060  mg/kg              8270C-SI 07/06/11 1      
Benzo(a)pyrene                          U       0.00062  0.0060  mg/kg              8270C-SI 07/06/11 1      
Benzo(b)fluoranthene                    U       0.00082  0.0060  mg/kg              8270C-SI 07/06/11 1      
Benzo(g,h,i)perylene                    U        0.0012  0.0060  mg/kg              8270C-SI 07/06/11 1      
Benzo(k)fluoranthene                    U        0.0013  0.0060  mg/kg              8270C-SI 07/06/11 1      
Chrysene                                U        0.0011  0.0060  mg/kg              8270C-SI 07/06/11 1      
Dibenz(a,h)anthracene                   U        0.0011  0.0060  mg/kg              8270C-SI 07/06/11 1      
Fluoranthene                            U        0.0010  0.0060  mg/kg              8270C-SI 07/06/11 1      
Fluorene                                U       0.00055  0.0060  mg/kg              8270C-SI 07/06/11 1      
Indeno(1,2,3-cd)pyrene                  U        0.0012  0.0060  mg/kg              8270C-SI 07/06/11 1      
Naphthalene                             U       0.00065  0.0060  mg/kg              8270C-SI 07/06/11 1      
Phenanthrene                            U       0.00074  0.0060  mg/kg              8270C-SI 07/06/11 1      
Pyrene                                  U       0.00059  0.0060  mg/kg              8270C-SI 07/06/11 1      
1-Methylnaphthalene                     U       0.00079  0.0060  mg/kg              8270C-SI 07/06/11 1      
2-Methylnaphthalene                     U       0.00059  0.0060  mg/kg              8270C-SI 07/06/11 1      
2-Chloronaphthalene                     U       0.00060  0.0060  mg/kg              8270C-SI 07/06/11 1      

Surrogate Recovery                 
Nitrobenzene-d5                       78.5                       % Rec.             8270C-SI 07/06/11 1      
2-Fluorobiphenyl                      82.9                       % Rec.             8270C-SI 07/06/11 1      
p-Terphenyl-d14                       96.1                       % Rec.             8270C-SI 07/06/11 1      

Results listed are dry weight basis.                                                                     
U = ND (Not Detected)                                                                                    
MDL = Minimum Detection Limit = LOD                                                                      
RDL = Reported Detection Limit = LOQ = PQL = EQL                                                         
Note:                                                                                                    
This report shall not be reproduced, except in full, without the written approval from ESC.              
The reported analytical results relate only to the sample submitted                                      
Reported: 07/11/11 10:07 Printed: 07/11/11 10:08                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Tommy Jordan                                                          July 11,2011                       
Kemron Environmental                                                                                     
1359-A Ellsworth Industrial Blvd.                                                                        
Atlanta, GA 30318                                                                                        

ESC Sample # :   L523386-04        
Date Received   :   June      28, 2011                                                                   
Description     :   Laurel Station SE0386                                                                

Site ID  :                         
Sample ID       :   TREATED 100C CARBON                                                                  

Project # :   SE 0386              
Collected By    :   Stephen M                                                                            
Collection Date :   06/24/11 12:10                                                                      

Parameter                            Dry Result     MDL     RDL    Units   Qualifier  Method   Date     Dil.   

Total Solids                          80.3                         %                2540G    06/25/11 1      

Gasoline Range Organics-NWTPH          68.        5.6     6.9    mg/kg              NWTPHGX  07/01/11 55.5   
Surrogate Recovery                 

a,a,a-Trifluorotoluene(FID)           43.7                       % Rec.  J2         NWTPHGX  07/01/11 55.5   

Results listed are dry weight basis.                                                                     
U = ND (Not Detected)                                                                                    
MDL = Minimum Detection Limit = LOD                                                                      
RDL = Reported Detection Limit = LOQ = PQL = EQL                                                         
Note:                                                                                                    
This report shall not be reproduced, except in full, without the written approval from ESC.              
The reported analytical results relate only to the sample submitted                                      
Reported: 07/11/11 10:07 Printed: 07/11/11 10:08                                                         
L523386-04 (NWTPHGX) - Previous run also had low IS/SURR recovery.  Matrix effect.                       
L523386-04 (TS) - TS analysis performed by Kemron                                                        
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Tommy Jordan                                                          July 11,2011                       
Kemron Environmental                                                                                     
1359-A Ellsworth Industrial Blvd.                                                                        
Atlanta, GA 30318                                                                                        

ESC Sample # :   L523386-05        
Date Received   :   June      28, 2011                                                                   
Description     :   Laurel Station SE0386                                                                

Site ID  :                         
Sample ID       :   TREATED 150C CARBON                                                                  

Project # :   SE 0386              
Collected By    :   Stephen M                                                                            
Collection Date :   06/24/11 12:35                                                                      

Parameter                            Dry Result     MDL     RDL    Units   Qualifier  Method   Date     Dil.   

Total Solids                          82.5                         %                2540G    06/25/11 1      

Gasoline Range Organics-NWTPH           U         5.0     6.1    mg/kg              NWTPHGX  07/04/11 50.5   
Surrogate Recovery                 

a,a,a-Trifluorotoluene(FID)           91.0                       % Rec.             NWTPHGX  07/04/11 50.5   

Results listed are dry weight basis.                                                                     
U = ND (Not Detected)                                                                                    
MDL = Minimum Detection Limit = LOD                                                                      
RDL = Reported Detection Limit = LOQ = PQL = EQL                                                         
Note:                                                                                                    
This report shall not be reproduced, except in full, without the written approval from ESC.              
The reported analytical results relate only to the sample submitted                                      
Reported: 07/11/11 10:07 Printed: 07/11/11 10:08                                                         
L523386-05 (TS) - TS analysis performed by Kemron                                                        
L523386-05 (NWTPHGX) - IS/SURR failed on lower dilution.                                                 
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Tommy Jordan                                                          July 11, 2011                      
Kemron Environmental                                                                                     
1359-A Ellsworth Industrial Blvd.                                                                        
Atlanta, GA 30318                                                                                        

ESC Sample # :   L523386-06        
Date Received   :   June      28, 2011                                                                   
Description     :   Laurel Station SE0386                                                                

Site ID  :                         
Sample ID       :   TREATED 225C CARBON                                                                  

Project # :   SE 0386              
Collected By    :   Stephen M                                                                            
Collection Date :   06/24/11 15:10                                                                      

Parameter                            Dry Result     MDL     RDL    Units   Qualifier  Method   Date     Dil.   

Total Solids                          86.8                         %                2540G    06/25/11 1      

Gasoline Range Organics-NWTPH          23.        5.8     6.7    mg/kg              NWTPHGX  07/01/11 58.5   
Surrogate Recovery                 

a,a,a-Trifluorotoluene(FID)           40.7                       % Rec.  J2         NWTPHGX  07/01/11 58.5   

Results listed are dry weight basis.                                                                     
U = ND (Not Detected)                                                                                    
MDL = Minimum Detection Limit = LOD                                                                      
RDL = Reported Detection Limit = LOQ = PQL = EQL                                                         
Note:                                                                                                    
This report shall not be reproduced, except in full, without the written approval from ESC.              
The reported analytical results relate only to the sample submitted                                      
Reported: 07/11/11 10:07 Printed: 07/11/11 10:08                                                         
L523386-06 (NWTPHGX) - Previous run also had low IS/SURR recovery.  Matrix effect.                       
L523386-06 (TS) - TS analysis performed by Kemron                                                        
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Tommy Jordan                                                          July 11, 2011                      
Kemron Environmental                                                                                     
1359-A Ellsworth Industrial Blvd.                                                                        
Atlanta, GA 30318                                                                                        

ESC Sample # :   L523386-07        
Date Received   :   June      28, 2011                                                                   
Description     :   Laurel Station SE0386                                                                

Site ID  :                         
Sample ID       :   TREATED 100C CONDENSATE                                                              

Project # :   SE 0386              
Collected By    :   Stephen M                                                                            
Collection Date :   06/27/11 14:22                                                                      

Parameter                             Result     MDL     RDL    Units   Qualifier  Method  Date     Dil.   

Polynuclear Aromatic Hydrocarbons  
Anthracene                           4.6       0.15    1.0     ug/l              8270C-S 07/04/11   20   
Acenaphthene                         52.       0.16    1.0     ug/l              8270C-S 07/04/11   20   
Acenaphthylene                       9.0       0.14    1.0     ug/l              8270C-S 07/04/11   20   
Benzo(a)anthracene                   0.57      0.24    1.0     ug/l       J      8270C-S 07/04/11   20   
Benzo(a)pyrene                        U        0.23    1.0     ug/l              8270C-S 07/04/11   20   
Benzo(b)fluoranthene                  U        0.28    1.0     ug/l              8270C-S 07/04/11   20   
Benzo(g,h,i)perylene                  U        0.23    1.0     ug/l              8270C-S 07/04/11   20   
Benzo(k)fluoranthene                  U        0.27    1.0     ug/l              8270C-S 07/04/11   20   
Chrysene                              U        0.22    1.0     ug/l              8270C-S 07/04/11   20   
Dibenz(a,h)anthracene                 U       0.079    1.0     ug/l              8270C-S 07/04/11   20   
Fluoranthene                         1.6       0.31    1.0     ug/l              8270C-S 07/04/11   20   
Fluorene                             140       0.17    1.0     ug/l              8270C-S 07/04/11   20   
Indeno(1,2,3-cd)pyrene                U        0.30    1.0     ug/l              8270C-S 07/04/11   20   
Naphthalene                          1400      9.9     130     ug/l              8270C-S 07/05/11  500   
Phenanthrene                         120       0.16    1.0     ug/l              8270C-S 07/04/11   20   
Pyrene                               1.6       0.23    1.0     ug/l              8270C-S 07/04/11   20   
1-Methylnaphthalene                  4100      4.1     130     ug/l              8270C-S 07/05/11  500   
2-Methylnaphthalene                  5300      4.5     130     ug/l       E      8270C-S 07/05/11  500   
2-Chloronaphthalene                   U        0.13    5.0     ug/l              8270C-S 07/04/11   20   

Surrogate Recovery                 
Nitrobenzene-d5                      0.00                     % Rec.      J7     8270C-S 07/04/11   20   
2-Fluorobiphenyl                     0.00                     % Rec.      J7     8270C-S 07/04/11   20   
p-Terphenyl-d14                      0.00                     % Rec.      J7     8270C-S 07/04/11   20   

U = ND (Not Detected)                                                                                    
RDL = Reported Detection Limit = LOQ = PQL = EQL                                                         
MDL = Minimum Detection Limit = LOD = SQL(TRRP)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 07/11/11 10:07 Printed: 07/11/11 10:08                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Tommy Jordan                                                          July 11, 2011                      
Kemron Environmental                                                                                     
1359-A Ellsworth Industrial Blvd.                                                                        
Atlanta, GA 30318                                                                                        

ESC Sample # :   L523386-08        
Date Received   :   June      28, 2011                                                                   
Description     :   Laurel Station SE0386                                                                

Site ID  :                         
Sample ID       :   TREATED 150C CONDENSATE                                                              

Project # :   SE 0386              
Collected By    :   Stephen M                                                                            
Collection Date :   06/27/11 14:30                                                                      

Parameter                             Result     MDL     RDL    Units   Qualifier  Method  Date     Dil.   

Polynuclear Aromatic Hydrocarbons  
Anthracene                           2.5       0.15    1.0     ug/l              8270C-S 07/04/11   20   
Acenaphthene                         17.       0.16    1.0     ug/l              8270C-S 07/04/11   20   
Acenaphthylene                       14.       0.14    1.0     ug/l              8270C-S 07/04/11   20   
Benzo(a)anthracene                   0.31      0.24    1.0     ug/l       J      8270C-S 07/04/11   20   
Benzo(a)pyrene                        U        0.23    1.0     ug/l              8270C-S 07/04/11   20   
Benzo(b)fluoranthene                  U        0.28    1.0     ug/l              8270C-S 07/04/11   20   
Benzo(g,h,i)perylene                  U        0.23    1.0     ug/l              8270C-S 07/04/11   20   
Benzo(k)fluoranthene                  U        0.27    1.0     ug/l              8270C-S 07/04/11   20   
Chrysene                              U        0.22    1.0     ug/l              8270C-S 07/04/11   20   
Dibenz(a,h)anthracene                 U       0.079    1.0     ug/l              8270C-S 07/04/11   20   
Fluoranthene                         2.1       0.31    1.0     ug/l              8270C-S 07/04/11   20   
Fluorene                             69.       0.17    1.0     ug/l              8270C-S 07/04/11   20   
Indeno(1,2,3-cd)pyrene                U        0.30    1.0     ug/l              8270C-S 07/04/11   20   
Naphthalene                          580       4.0     50.     ug/l              8270C-S 07/05/11  200   
Phenanthrene                         68.       0.16    1.0     ug/l              8270C-S 07/04/11   20   
Pyrene                               1.5       0.23    1.0     ug/l              8270C-S 07/04/11   20   
1-Methylnaphthalene                  1600      1.6     50.     ug/l              8270C-S 07/05/11  200   
2-Methylnaphthalene                  2000      1.8     50.     ug/l       E      8270C-S 07/05/11  200   
2-Chloronaphthalene                   U        0.13    5.0     ug/l              8270C-S 07/04/11   20   

Surrogate Recovery                 
Nitrobenzene-d5                      0.00                     % Rec.      J7     8270C-S 07/04/11   20   
2-Fluorobiphenyl                     0.00                     % Rec.      J7     8270C-S 07/04/11   20   
p-Terphenyl-d14                      0.00                     % Rec.      J7     8270C-S 07/04/11   20   

U = ND (Not Detected)                                                                                    
RDL = Reported Detection Limit = LOQ = PQL = EQL                                                         
MDL = Minimum Detection Limit = LOD = SQL(TRRP)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 07/11/11 10:07 Printed: 07/11/11 10:08                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Tommy Jordan                                                          July 11, 2011                      
Kemron Environmental                                                                                     
1359-A Ellsworth Industrial Blvd.                                                                        
Atlanta, GA 30318                                                                                        

ESC Sample # :   L523386-09        
Date Received   :   June      28, 2011                                                                   
Description     :   Laurel Station SE0386                                                                

Site ID  :                         
Sample ID       :   TREATED 225C CONDENSATE                                                              

Project # :   SE 0386              
Collected By    :   Stephen M                                                                            
Collection Date :   06/27/11 14:38                                                                      

Parameter                             Result     MDL     RDL    Units   Qualifier  Method  Date     Dil.   

Polynuclear Aromatic Hydrocarbons  
Anthracene                           28.       0.15    1.0     ug/l              8270C-S 07/04/11   20   
Acenaphthene                         37.       0.16    1.0     ug/l              8270C-S 07/04/11   20   
Acenaphthylene                       33.       0.14    1.0     ug/l              8270C-S 07/04/11   20   
Benzo(a)anthracene                   1.3       0.24    1.0     ug/l              8270C-S 07/04/11   20   
Benzo(a)pyrene                        U        0.23    1.0     ug/l              8270C-S 07/04/11   20   
Benzo(b)fluoranthene                  U        0.28    1.0     ug/l              8270C-S 07/04/11   20   
Benzo(g,h,i)perylene                  U        0.23    1.0     ug/l              8270C-S 07/04/11   20   
Benzo(k)fluoranthene                  U        0.27    1.0     ug/l              8270C-S 07/04/11   20   
Chrysene                             0.38      0.22    1.0     ug/l       J      8270C-S 07/04/11   20   
Dibenz(a,h)anthracene                 U       0.079    1.0     ug/l              8270C-S 07/04/11   20   
Fluoranthene                         3.0       0.31    1.0     ug/l              8270C-S 07/04/11   20   
Fluorene                             150       0.17    1.0     ug/l              8270C-S 07/04/11   20   
Indeno(1,2,3-cd)pyrene                U        0.30    1.0     ug/l              8270C-S 07/04/11   20   
Naphthalene                          760       9.9     130     ug/l              8270C-S 07/05/11  500   
Phenanthrene                         180       0.16    1.0     ug/l              8270C-S 07/04/11   20   
Pyrene                               2.6       0.23    1.0     ug/l              8270C-S 07/04/11   20   
1-Methylnaphthalene                  2700      4.1     130     ug/l              8270C-S 07/05/11  500   
2-Methylnaphthalene                  3400      4.5     130     ug/l              8270C-S 07/05/11  500   
2-Chloronaphthalene                   U        0.13    5.0     ug/l              8270C-S 07/04/11   20   

Surrogate Recovery                 
Nitrobenzene-d5                      0.00                     % Rec.      J7     8270C-S 07/04/11   20   
2-Fluorobiphenyl                     0.00                     % Rec.      J7     8270C-S 07/04/11   20   
p-Terphenyl-d14                      0.00                     % Rec.      J7     8270C-S 07/04/11   20   

U = ND (Not Detected)                                                                                    
RDL = Reported Detection Limit = LOQ = PQL = EQL                                                         
MDL = Minimum Detection Limit = LOD = SQL(TRRP)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 07/11/11 10:07 Printed: 07/11/11 10:08                                                         
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Attachment A
List of Analytes with QC Qualifiers

Sample           Work        Sample                                           Run                   
Number           Group       Type    Analyte                                  ID         Qualifier  
________________ ___________ _______ ________________________________________ __________ __________ 

L523386-01       WG544038    SAMP    Acenaphthylene                           R1750051   J          
WG544038    SAMP    Naphthalene                              R1750051   J          

L523386-02       WG544038    SAMP    Acenaphthene                             R1750051   J          
WG544038    SAMP    Benzo(a)pyrene                           R1750051   J          
WG544038    SAMP    Fluoranthene                             R1750051   J          
WG544038    SAMP    Fluorene                                 R1750051   J          
WG544038    SAMP    Naphthalene                              R1750051   J          
WG544038    SAMP    1-Methylnaphthalene                      R1750051   J          
WG544038    SAMP    2-Methylnaphthalene                      R1750051   J          
WG544038    SAMP    2-Chloronaphthalene                      R1750051   J          

L523386-04       WG543739    SAMP    a,a,a-Trifluorotoluene(FID)              R1748929   J2         
L523386-06       WG543739    SAMP    a,a,a-Trifluorotoluene(FID)              R1748929   J2         
L523386-07       WG543388    SAMP    Benzo(a)anthracene                       R1746689   J          

WG543388    SAMP    2-Methylnaphthalene                      R1746689   E          
WG543388    SAMP    Nitrobenzene-d5                          R1746689   J7         
WG543388    SAMP    2-Fluorobiphenyl                         R1746689   J7         
WG543388    SAMP    p-Terphenyl-d14                          R1746689   J7         

L523386-08       WG543388    SAMP    Benzo(a)anthracene                       R1746689   J          
WG543388    SAMP    2-Methylnaphthalene                      R1746689   E          
WG543388    SAMP    Nitrobenzene-d5                          R1746689   J7         
WG543388    SAMP    2-Fluorobiphenyl                         R1746689   J7         
WG543388    SAMP    p-Terphenyl-d14                          R1746689   J7         

L523386-09       WG543388    SAMP    Chrysene                                 R1746689   J          
WG543388    SAMP    Nitrobenzene-d5                          R1746689   J7         
WG543388    SAMP    2-Fluorobiphenyl                         R1746689   J7         
WG543388    SAMP    p-Terphenyl-d14                          R1746689   J7         

Page 11 of  12 

URS Bellingham WA - TS Report
Page 106 of 141



Attachment B
Explanation of QC Qualifier Codes

Qualifier           Meaning                                                                         
__________________  _______________________________________________________________________________ 

E                   GTL (EPA) - Greater than upper calibration limit: Actual value is known to
be greater than the upper calibration range.

J                   (EPA) - Estimated value below the lowest calibration point.  Confidence
correlates with concentration.

J2                  Surrogate recovery limits have been exceeded; values are outside lower
control limits

J7                  Surrogate recovery limits cannot be evaluated; surrogates were diluted out

Qualifier Report Information

ESC utilizes sample and result qualifiers as set forth by the EPA Contract Laboratory Program and
as required by most certifying bodies including NELAC.  In addition to the EPA qualifiers adopted
by ESC, we have implemented ESC qualifiers to provide more information pertaining to our analytical
results.  Each qualifier is designated in the qualifier explanation as either EPA or ESC.
Data qualifiers are intended to provide the ESC client with more detailed information concerning
the potential bias of reported data.  Because of the wide range of constituents and variety of
matrices incorporated by most EPA methods,it is common for some compounds to fall outside of
established ranges.  These exceptions are evaluated and all reported data is valid and useable
"unless qualified as 'R' (Rejected)."

Definitions
Accuracy - The relationship of the observed value of a known sample to the

true value of a known sample.  Represented by percent recovery and
relevant to samples such as: control samples, matrix spike recoveries,
surrogate recoveries, etc.

Precision - The agreement between a set of samples or between duplicate samples.
Relates to how close together the results are and is represented by
Relative Percent Differrence.

Surrogate - Organic compounds that are similar in chemical composition, extraction,
and chromotography to analytes of interest.  The surrogates are used to
determine the probable response of the group of analytes that are chem-
ically related to the surrogate compound.  Surrogates are added to the
sample and carried through all stages of preparation and analyses.

TIC - Tentatively Identified Compound: Compounds detected in samples that are
not target compounds, internal standards, system monitoring compounds,
or surrogates.
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Summary of Remarks For Samples Printed
07/11/11 at 10:08:23

TSR Signing Reports: 134
R5 - Desired TAT

Sample: L523386-01 Account: KEMENVAGA Received: 06/28/11 09:00 Due Date: 07/06/11 00:00 RPT Date: 07/11/11 10:07 

Sample: L523386-02 Account: KEMENVAGA Received: 06/28/11 09:00 Due Date: 07/06/11 00:00 RPT Date: 07/11/11 10:07 

Sample: L523386-03 Account: KEMENVAGA Received: 06/28/11 09:00 Due Date: 07/06/11 00:00 RPT Date: 07/11/11 10:07 

Sample: L523386-04 Account: KEMENVAGA Received: 06/28/11 09:00 Due Date: 07/06/11 00:00 RPT Date: 07/11/11 10:07 
TS result 80.31%. Added TS per MB. Analysis performed by Kemron. AV 6/29
Sample: L523386-05 Account: KEMENVAGA Received: 06/28/11 09:00 Due Date: 07/06/11 00:00 RPT Date: 07/11/11 10:07 
TS result 82.47% Added TS per MB. Analysis performed by Kemron. AV 6/29
Sample: L523386-06 Account: KEMENVAGA Received: 06/28/11 09:00 Due Date: 07/06/11 00:00 RPT Date: 07/11/11 10:07 
TS result 86.78% Added TS per MB. Analysis performed by Kemron. AV 6/29
Sample: L523386-07 Account: KEMENVAGA Received: 06/28/11 09:00 Due Date: 07/06/11 00:00 RPT Date: 07/11/11 10:07 

Sample: L523386-08 Account: KEMENVAGA Received: 06/28/11 09:00 Due Date: 07/06/11 00:00 RPT Date: 07/11/11 10:07 

Sample: L523386-09 Account: KEMENVAGA Received: 06/28/11 09:00 Due Date: 07/06/11 00:00 RPT Date: 07/11/11 10:07 
1 Vial broken in lab accident.
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Laboratory Report Number: L11060928 

Erik McClanahan
Kemron Environmental Services
1359-A Ellsworth Industrial Blvd
Atlanta, GA  30318

Please find enclosed the analytical results for the samples you submitted to Microbac 
Laboratories. Review and compilation of your report was completed by Microbac’s Ohio 
Valley Division (OVD). If you have any questions, comments, or require further assistance 
regarding this report, please contact your service representative listed below. 

This report was reviewed on July 06 2011

Amanda Fickiesen – Client Services Specialist
(740) 373-4071
Amanda.Fickiesen@microbac.com

I certify that all test results meet all of the requirements of the accrediting authority listed blow. All results for soil 
samples are reported on a 'dry-weight' basis unless specified otherwise. Analytical results for water and wastes are 
reported on a 'as received' basis unless specified otherwise. A statement of uncertainty for each analysis is 
available upon request. This laboratory report shall not be reproduced, except in full, without the written approval of 
Microbac Laboratories. The reported results are related only to the samples analyzed as received. 

This report was certified on July 06 2011

David Vandenberg – Managing Director

State of Origin: GA
Accrediting Authority: Florida DOH (NELAP) ID:E87551
QAPP: Microbac OVD

Microbac Laboratories  * Ohio Valley Division
158 Starlite Drive, Marietta, OH 45750 * T: (740) 373-4071 F: (740) 373-4835 * www.microbac.com
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Lab Report #: L11060928

Lab Project #: 2820.226

Project Name:

Lab Contact: Amanda Fickiesen

Record of Sample Receipt and Inspection

Comments/Discrepancies
This is record of the shipment conditions and the inspection records for the samples received and reported as a sample delivery group 
(SDG).  All of the samples were inspected and observed to conform to our receipt policies, except as noted below.

There were no discrepancies.

Coolers
Cooler # Temperature Gun Temperature COC # Airbill #

0016243 G 2 34575080510000017972459298102019

Inspection Checklist
# Question Result

1 Were shipping coolers sealed? Yes

2 Were custody seals intact? Yes

3 Were cooler temperatures in range of 0-6? Yes

4 Was ice present? Yes

5 Were COC's received/information complete/signed and dated? Yes

6 Were sample containers intact and match COC? Yes

7 Were sample labels intact and match COC? Yes

8 Were the correct containers and volumes received? Yes

9 Were samples received within EPA hold times? Yes

10 Were correct perservatives used? (water only) NA

11 Were pH ranges acceptable? (voa's excluded) NA

12 Were VOA samples free of headspace (less than 6mm)? NA

Microbac Laboratories ● Ohio Valley Division
158 Starlite Drive, Marietta, OH  45750 ● T: (740)373-4071 F: (740)373-4835

www.microbac.com
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Lab Report #: L11060928

Lab Project #: 2820.226

Project Name:

Lab Contact: Amanda Fickiesen

Samples Received
Client ID Laboratory ID Date Collected Date Received

TREATED 100 C L11060928-01 06/27/2011 16:24 06/28/2011 10:38

TREATED 150 C L11060928-02 06/27/2011 16:28 06/28/2011 10:38

TREATED 225 C L11060928-03 06/27/2011 16:34 06/28/2011 10:38

Microbac Laboratories ● Ohio Valley Division
158 Starlite Drive, Marietta, OH  45750 ● T: (740)373-4071 F: (740)373-4835

www.microbac.com
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Microbac Laboratories
Case Narrative

Generated at 07/06/2011 09:19

Login Number: L11060928

Department: Conventionals

Analyst: Justin Hesson

METHOD 

Analysis D2216-90 (Percent Solids)

HOLDING TIMES 

Sample Analysis: All holding times were met. 

PREPARATION 

Sample preparation proceeded normally.

BATCH QA/QC 

Method Blank: All acceptance criteria were met. 

Laboratory Control Sample: All acceptance criteria were met. 

Matrix Spikes: All acceptance criteria were met. 

Duplicates: All acceptance criteria were met.

SAMPLES 

Samples: All acceptance criteria were met.

I certify that this data package is in compliance with the terms and conditions agreed to by the client and Microbac 
Laboratories Inc., both technically and for completeness, except for the conditions noted above. Release of the data 
contained in this hard copy data package has been authorized by the Laboratory Manager or designated person, as 
verified by the following signature.

Narrative ID: 31392
Approved By: Deanna Hesson
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Microbac Laboratories
Case Narrative

Generated at 07/06/2011 09:22

Login Number: L11060928

Department: Conventionals

Analyst: Jeremy Kinney

METHOD 

Analysis Water: EPA 415.1/SM5310C/SW846 9060 (Total Organic Carbon) 
Soil: Lloyd-Khan Methodology 

HOLDING TIMES 

Sample Analysis: All holding times were met. 

PREPARATION 

Sample preparation proceeded normally.

BATCH QA/QC 

Method Blank: All acceptance criteria were met. 

Laboratory Control Sample: All acceptance criteria were met. 

Duplicates: All acceptance criteria were met.

Matrix Spikes: All acceptance criteria were met. 

SAMPLES 

Samples: The samples were a gray powder-like substance. When the sample was treated to remove the inorganic 
carbon(TIC), the sample floated on the acid and did not mix. Since the TIC was not completely removed, the TOC result 
could be biased high.

I certify that this data package is in compliance with the terms and conditions agreed to by the client and Microbac 
Laboratories Inc., both technically and for completeness, except for the conditions noted above. Release of the data 
contained in this hard copy data package has been authorized by the Laboratory Manager or designated person, as 
verified by the following signature.

Narrative ID: 31393
Approved By: Deanna Hesson
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L11060928

July 6, 2011

Report Number:

Report Date  :
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Microbac Laboratories Inc.
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Workgroup Number:

Matrix:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Analytical Method:

99.8

99.9

Percent Solid:

Percent Solid:

Soil

Soil

Soil

Soil

TREATED 100 C

TREATED 100 C

TREATED 150 C

TREATED 150 C

Client ID:

Client ID:

Client ID:

Client ID:

Sample Tag:

Sample Tag:

Sample Tag:

Sample Tag:

01

01

01

01

Dilution:

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

Units:

WG369436

WG369141

WG369436

WG369141

LYDKHN

D2216-90

LYDKHN

D2216-90

JBK

JDH

JBK

JDH

1

1

1

1

mg/kg

weight %

mg/kg

weight %

Collect Date:

Collect Date:

Collect Date:

Collect Date:

06/27/2011 16:24

06/27/2011 16:24

06/27/2011 16:28

06/27/2011 16:28

Prep Method:

Prep Method:

Prep Method:

Prep Method:

LYDKHN

D2216-90

LYDKHN

D2216-90

07/05/2011 10:52

07/01/2011 11:02

07/05/2011 11:02

07/01/2011 11:02

Prep Date:

Prep Date:

Prep Date:

Prep Date:

RL

RL

RL

RL

MDL

MDL

MDL

MDL

NONE

NONE

NONE

NONE

PrePrep Method:

PrePrep Method:

PrePrep Method:

PrePrep Method:
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L11060928

July 6, 2011

Report Number:

Report Date  :

2 of

Microbac Laboratories Inc.

2

 Total Organic Carbon

 Percent Solids

Analyte

Analyte

Qual

Qual

501

1.00

1000

1.00

4560

99.9

Result

Result

CAS. Number

CAS. Number
10-02-6

L11060928-03

L11060928-03

Sample Number:

Sample Number:

TOC-VWP

BAL001

Instrument:

Instrument:

TC07052011.008S

B1.369141-0121

File ID:

File ID:

07/05/2011

07/01/2011

Run Date:

Run Date:

Analyst:

Analyst:

04/20/2011 08:14Cal Date:

Cal Date:

11:11

11:02

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

99.9Percent Solid:

Soil

Soil

TREATED 225 C

TREATED 225 C

Client ID:

Client ID:

Sample Tag:

Sample Tag:

01

01

Dilution:

Dilution:

Units:

Units:

WG369436

WG369141

LYDKHN

D2216-90

JBK

JDH

1

1

mg/kg

weight %

Collect Date:

Collect Date:

06/27/2011 16:34

06/27/2011 16:34

Prep Method:

Prep Method:

LYDKHN

D2216-90

07/05/2011 11:11

07/01/2011 11:02

Prep Date:

Prep Date:

RL

RL

MDL

MDL

NONE

NONE

PrePrep Method:

PrePrep Method:
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07/05/2011 16:34Report generated
2067975PDF File ID:

Microbac Laboratories Inc.

METHOD BLANK SUMMARY

Report Name: BLANK_SUMMARY

TC07052011.003S

07/05/11 10:26

07/05/11 10:26

WG369436

WG369436-01

TOC-VWP

Blank File ID:

Prep Date:

Analyzed Date:

Work Group:

Blank Sample ID:

Instrument ID:

LYDKHNMethod:

JBKAnalyst:

L11060928Login Number:

 LCS

 LCS2

 TREATED 100 C

 TREATED 150 C

 TREATED 225 C

 DUP

WG369436-02

WG369436-03

L11060928-01

L11060928-02

L11060928-03

WG369436-05

TC07052011.004S

TC07052011.005S

TC07052011.006S

TC07052011.007S

TC07052011.008S

TC07052011.009S

07/05/11 10:33

07/05/11 10:40

07/05/11 10:52

07/05/11 11:02

07/05/11 11:11

07/05/11 11:18

This Method Blank Applies To The Following Samples:

 Client ID Lab Sample ID Lab File ID Time Analyzed TAG

01

01

01

01

01

01
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Microbac Laboratories Inc.

METHOD BLANK REPORT

Report Name:BLANK

PDF ID: 2067976

05-JUL-2011 16:34

Analytes Concentration Dilution Qualifier

Total Organic Carbon 1500 1000 U500

ND        Analyte Not detected at or above reporting limit 

*    |Analyte concentration| >  RL

TC07052011.003S

WG369436

Instrument ID:TOC-VWP

File ID:

Prep Date:07/05/11 10:26

Run Date:07/05/11 10:26

Analyst:JBK

Workgroup (AAB#): mg/kgUnits:

LYDKHNMethod:

SoilMatrix:

L11060928Login Number: WG369436-01Sample ID:

20-APR-11Cal ID:TOC-VW-Contract #:

LYDKHNPrep Method:

MDL RL

MDL

RL

Method Detection Limit

Reporting/Practical Quantitation Limit
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LCS_LCS2 - Modified 03/06/2008

07/05/2011 16:34Report generated:
2067977PDF File ID:

LABORATORY CONTROL SAMPLE (LCS)

Microbac Laboratories Inc.

Total Organic Carbon

LCS LCS2

5.373050 3220

Analytes %RPD

3210 3210

Found FoundKnown Known

94.9 100

% REC % REC

50

RPD
Lmt

%Rec
Limits

70 140-

Q

Sample ID:

Sample ID:

WG369436-02

WG369436-03

LCS

LCS2

TC07052011.004S

TC07052011.005S

File ID:

File ID:

Run Date:

Run Date:

07/05/2011 10:33

07/05/2011 10:40

WG369436

Instrument ID:TOC-VWP

Analyst:JBK

Workgroup (AAB#): mg/kgUnits:

LYDKHNMethod:SoilMatrix:

L11060928Login Number: LYDKHNPrep Method:

STDQC Key: STD43306Lot #:
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Microbac Laboratories Inc.
Analyst Listing
July 6, 2011

ADC - ANTHONY D. CANTER AJF - AMANDA J. FICKIESEN ALB - ANNIE L. BROWN
ALV - AMY L. VALENTINE AML - TONY M. LONG AZH - AFTER HOURS
BLG - BRENDA L. GREENWALT BRG - BRENDA R. GREGORY CAA - CASSIE A. AUGENSTEIN
CAF - CHERYL A. FLOWERS CEB - CHAD E. BARNES CLC - CHRYS L. CRAWFORD
CLS - CARA L. STRICKLER CLW - CHARISSA L. WINTERS CPD - CHAD P. DAVIS
CS - CODY M. STRAHLER CSH - CHRIS S. HILL DDE - DEBRA D. ELLIOTT
DEL - DON E. LIGHTFRITZ DEV - DAVID E. VANDENBERG DGB - DOUGLAS G. BUTCHER
DHG - DEBORAH H. GRIFFITHS DIH - DEANNA I. HESSON DLB - DAVID L. BUMGARNER
DLP - DOROTHY L. PAYNE DLR - DIANNA L. RAUCH ECL - ERIC C. LAWSON
EDL - ERIN D. LONG ERP - ERIN R. PORTER FJB - FRANCES J. BOLDEN
HAV - HEMA VILASAGAR HJR - HOLLY J. REED JAL - JOHN A. LENT
JBK - JEREMY B. KINNEY JDH - JUSTIN D. HESSON JKT - JANE K. THOMPSON
JLL - JOHN L. LENT JWR - JOHN W. RICHARDS JWS - JACK W. SHEAVES
JYH - JI Y. HU KEB - KATIE E. BARNES KHR - KIM H. RHODES
KRA - KATHY R. ALBERTSON LKN - LINDA K. NEDEFF LSB - LESLIE S. BUCINA
MDA - MIKE D. ALBERTSON MDC - MIKE D. COCHRAN MES - MARY E. SCHILLING
MMB - MAREN M. BEERY MRT - MICHELLE R. TAYLOR MSW - MATT S. WILSON
PDM - PIERCE D. MORRIS PWD - PAUL W. DENT RAH - ROY A. HALSTEAD
RB - BOB BUCHANAN REK - BOB E. KYER RLK - ROBIN L. KLINGER
RWC - RODNEY W. CAMPBELL SJP - SUZANNE J. PAUGH SLM - STEPHANIE L. MOSSBURG
SLP - SHERI L. PFALZGRAF TIP - TAE I. PARRISH TMB - TIFFANY M. BAILEY
TMM - TAMMY M. MORRIS VC - VICKI COLLIER WJB - WILL J. BEASLEY
WTD - WADE T. DELONG
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List of Valid Qualifiers
July      06, 2011

Qualkey: STD_ND=U

Microbac Laboratories Inc.

Qualifier Description

*
+
<
>
A
B

B1
B3
C

CG
DL
E

EDL
EMPC
F, S
FL
H1
I
J

J,B
J,P
J,S
L
L1
L2
M
N

NA
ND, L
ND, S

NF
NFL
NI
NR
NS
P
Q

QNS
RA
RE
S

SMI
SP
TIC

TNTC
U
UJ
W
X

X, S
Z

Surrogate or spike compound out of range
Correlation coefficient for the MSA is less than 0.995
Result is less than the associated numerical value.
Result is greater than the associated numerical value.
See the report narrative
Analyte present in method blank
Target analyte detected in method blank at or above the method reporting limit
Target analyte detected in calibration blank at or above the method reporting limit
Confirmed by GC/MS
Confluent growth
Surrogate or spike compound was diluted out
Estimated concentration due to sample matrix interference
Elevated sample reporting limits, presence of non-target analytes
Estimated Maximum Possible Concentration
Estimated result below quantitation limit; method of standard additions(MSA)
Free Liquid
Sample analysis performed past holding time.
Semiquantitative result (out of instrument calibration range)
The analyte was positively identified, but the quantitation was below the RL
Analyte detected in both the method blank and sample above the MDL.
Estimate; columns don't agree to within 40%
Estimated concentration; analyzed by method of standard addition (MSA)
Sample reporting limits elevated due to matrix interference
The associated blank spike (LCS) recovery was above the laboratory acceptance limits.
The associated blank spike (LCS) recovery was below the laboratory acceptance limits.
Matrix effect; the concentration is an estimate due to matrix effect.
Tentatively identified compound(TIC)
Not applicable
Not detected; sample reporting limit (RL) elevated due to interference
Not detected; analyzed by method of standard addition (MSA)
Not found by library search
No free liquid
Non-ignitable
Analyte is not required to be analyzed
Not spiked
Concentrations >40% difference between the two GC columns
One or more quality control criteria failed. See narrative.
Quantity of sample not sufficient to perform analysis
Reanalysis confirms reported results
Reanalysis confirms sample matrix interference
Analyzed by method of standard addition (MSA)
Sample matrix interference on surrogate
Reported results are for spike compounds only
Library Search Compound
Too numerous to count
Not detected at or above adjusted sample detection limit
Undetected; the MDL and RL are estimated due to quality control discrepancies.
Post-digestion spike for furnace AA out of control limits
Exceeds regulatory limit
Exceeds regulatory limit; method of standard additions (MSA)
Cannot be resolved from isomer - see below

***Special Notes for Organic Analytes
1.  Acrolein and acrylonitrile by method 624 are semi-quantitative screens only.
2.  1,2-Diphenylhydrazine is unstable and is reported as azobenzene.
3.  N-nitrosodiphenylamine cannot be separated from diphenylamine.
4.  3-Methylphenol and 4-Methylphenol are unresolvable compounds.
5.  m-Xylene and p-Xylene are unresolvable compounds.
6.  The reporting limits for Appendix II/IX compounds by method 8270 are based on EPA estimated PQLs referenced in 40 CFR Part 264,
Appendix IX.  They are not always achievable for every compound and are matrix dependent.
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Internal Chain of Custody Report

Login:

Account:

Project:

Samples:

Due Date:

L11060928

2820

2820.226

3

05-JUL-2011

A1 - Sample Archive (COLD)
A2 - Sample Archive (AMBIENT)
F1 - Volatiles Freezer in Login
V1 - Volatiles Refrigerator in Login
W1 - Walkin Cooler in Login

Microbac Laboratories Inc.

L11060928-01

L11060928-02

L11060928-03

850910

850911

850912

Samplenum

Samplenum

Samplenum

Container ID

Container ID

Container ID

1

1

1

Bottle:

Bottle:

Bottle:

1

2

1

2

1

2

LOGIN

ANALYZ

LOGIN

ANALYZ

LOGIN

ANALYZ

COOLER

W1

COOLER

W1

COOLER

W1

W1

WET

W1

WET

W1

WET

28-JUN-2011 13:41

30-JUN-2011 08:24

28-JUN-2011 13:41

30-JUN-2011 08:24

28-JUN-2011 13:41

30-JUN-2011 08:24

JKT

JDH

JKT

JDH

JKT

JDH

RLK

RLK

RLK

Seq.

Seq.

Seq.

Purpose

Purpose

Purpose

From

From

From

To

To

To

Date/Time

Date/Time

Date/Time

Accept

Accept

Accept

Relinquish

Relinquish

Relinquish

Products

Products

Products

 PCT-S TOC

 PCT-S TOC

 PCT-S TOC
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NELAP Addendum  - March 4, 2011 
 
 
Non-NELAP LIMS Product and Description      
 
The following is a list of those tests that are not included in the Microbac – OVL NELAP Scope of 
Accreditation: 
 
Heat of Combustion (BTU)      
Total Halide by Bomb Combustion (TX) 
Particle Sizing - 200 Mesh (PS200)      
Sulfate (SO4) - 9038        
Specific Gravity/Density (SPGRAV) 
Total Residual Chlorine (CL-TRL) 
Total Volatile Solids (all forms) (TVS)  
Total Coliform Bacteria (all methods) 
Fecal Coliform Bacteria (all methods) 
Sulfite (SO3) 
Thiodiglycol  (TDG-LCMS) 
   
 
NELAP Accreditation by Laboratory SOP 
 
NONPOTABLE WATER  
 
OVL HPLC02/HPLC-UV 
   
Nitroglycerin 
Nitroguanidine 
Acetic acid 
Butyric acid 
Lactic acid 
Propionic acid 
Pyruvic acid 
 
OVL KNITRO-C-WUV-VIS 
 
Nitrocellulose 
 
OVL MSS01/GC-MS 
 
1,4-Phenylenediamine 
1-Methylnaphthalene 
1,4-Dioxane 
Atrazine 
Benzaldehyde 
Biphenyl 
Caprolactam 
Hexamethylphosphoramide (HMPA) 
Pentachlorobenzene 
Pentachloroethane 
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NELAP Accreditation by Laboratory SOP 
 
NONPOTABLE WATER  
 
 
OVL MSV0I/GC-MS 
 
1, 1, 2-Trichloro-1,2,2-trifluoroethane 
1,3-Butadiene 
Cyclohexane 
Cyclohexanone 
Dimethyl disulfide 
Dimethylsulfide 
Ethyl-t-butylether (ETBE) 
lsoprene 
Methylacetate 
Methylcyclohexane 
T-amylmethylether (TAME) 
Tetrahydrofuran (THF) 
 
OVL RSKOl/GC-FID 
 
lsobutane 
n-Butane 
Propane 
Propylene 
Propyne 
 
OVL HPLC07/HPLC-MS-MS 
 
Hexamethylphosphoramide (XMPA-LCMS) 
 
 
SOLID AND HAZARDOUS CHEMICALS 
 
OVL HPLCOS-HPLC-UV  
 
Nitroguanidine 
 
OVL KNITRO-C-S/UV-VIS 
 
Nitrocellulose 
 
 
OVL MSS0I/GC-MS 
 
1-Methylnaphthalene 
Benzaldehyde 
Biphenyl 
Caprolactam 
Pentachloroethane 
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NELAP Accreditation by Laboratory SOP 
 
SOLID AND HAZARDOUS CHEMICALS 
 
 
OVL MSV0I/GC-MS 
 
1.3-Butadiene 
Cyclohexane 
Cyclohexanone 
Dimethyl disulfide 
Dimethylsulfide 
Ethyl-t-butylether (ETBE) 
lsoprene 
Methylacetate 
Methylcyclohexane 
n-Hexane 
T-amylmethylether (TAME) 
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Data contained on this sheet shall not be disclosed without prior approval from 
KEMRON Environmental Services, Inc. (Proprietary) 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT F 
 

TREATED PHYSICAL PROPERTIES DATA 
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UNIT WEIGHT DETERMINATION
DATA SHEET

PROJECT: Laurel Station  
PROJECT No.: SE-0386  
SAMPLE No.: Treated 225C  
TESTING DATE: 7/15/2011  
TESTED BY: SEM  
TRACKING CODE:  

 

UNIT WEIGHT (DENSITY)

1.  SAMPLE NO. Treated 225C

2.  WT OF MOLD (tare weight) 116.54 g

3.  WT OF MOLD + SOIL 318.15 g

4.  WT OF WET SOIL, W 201.61 g

5.  DIAMETER OF SPECIMEN, D 2.06 in

6.  HEIGHT OF SPECIMEN, H 1.78 in

7.  VOLUME OF SPECIMEN 5.92 in³

8.  BULK UNIT WEIGHT 129.8 pcf

9.  BULK SPECIFIC GRAVITY 2.1

7392_UW

ASTM D7263

http://atlantadocs/ATG/BANK/7000-7999/7392_UW URS Bellingham WA - TS Report
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PROJECT:
PROJECT No.:
SAMPLE No.:
TESTING DATE:
TESTED BY:
TRACKING CODE:

Total porosity and  Pore Volume Calculation  

  SAMPLE No. Treated 225C
1. Bulk Density 129.8 lbs/ft3

2.  Moisture Content 0.1 %

3. Specific Gravity 2.7 -

4.  Dry Density 129.7 lbs/ft3

6.  Weight of Solids(1) 2.0785 g
7.  Volume of Solids(1) 0.7698 cm3

8.  Volume of Voids(1) 0.2302 cm3

9.  Total Porosity (e) 23.0 %

10.  Reactor Sample Volume cc

11. Pore Volume 0.0 cc

1 Calculated for 1 cubic centimeter

7/15/2011
SEM

7392_TP

TOTAL POROSITY
Report Form

By Calculation

Laurel Station
SE-0386

Treated 225C

http://atlantadocs/ATG/BANK/7000-7999/7392_TP URS Bellingham WA - TS Report
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LOSS ON IGNITION
(ORGANIC CONTENT)

PROJECT: Laurel Station

PROJECT No.: SE-0386

SAMPLE No.: Treated 225C

TESTING DATE: 7/15/2011

TESTED BY: SEM
TRACKING CODE: 7392_LOI

1.  MOISTURE TIN NO. A B

2.  WT MOISTURE TIN (tare weight) 49.688 g 53.554 g

3.  WT WET SOIL + TARE 101.125 g 102.718 g

4.  WT DRY SOIL + TARE 101.082 g 102.678 g

5.  WT WATER, Ww 0.043 g 0.041 g

6.  WT DRY SOIL, Ws 51.394 g 49.124 g

7.  WT FINAL SOIL + TARE 100.821 g 102.438 g

8.  WT FINAL SOIL, Wf 51.134 g 48.884 g

9.  WT ORGANICS, Wo 0.260 g 0.240 g

10.  MOISTURE CONTENT( ASTM) 0.08 % 0.08 %

11.  LOSS ON IGNITION 0.51 % 0.49 %

12.  AVERAGE MOISTURE CONTENT 0.08 %

13.  AVERAGE LOSS ON IGNITION 0.50 %

ASTM D2974

MOISTURE CONTENT / LOSS ON IGNITION 

http://atlantadocs/ATG/BANK/7000-7999/7392_LI

URS Bellingham WA - TS Report
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SOLID SPECIFIC GRAVITY
ASTM D 854

DATA SHEET

PROJECT: Laurel Station

PROJECT No.: SE-0386

TESTING DATE: 7/15/2011

TESTED BY: SEM

TRACKING CODE: 7392_GS

SAMPLE NO: Treated 225C

SOLID SPECIFIC GRAVITY

1.  SAMPLE NUMBER Treated 225C

2.  FLASK NUMBER 1

3.  TEMPERATURE 26.0 °C

4.  WT. FLASK & WATER 172.08 g

5.  WT. WATER, FLASK & SOIL 198.11 g

6.  WT OF SOIL 26.03 g

7.  CALIBRATION WATER & FLASK 347.60 g

8.  DEAIRED SAMPLE 363.97 g

9.  SPECIFIC GRAVITY 2.70

10. CORRECTION FACTOR K 0.0000

11.  Gs @ 20 °C 0.00

URS Bellingham WA - TS Report
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UNIT WEIGHT DETERMINATION
DATA SHEET

PROJECT: Laurel Station  
PROJECT No.: SE-0386  
SAMPLE No.: Treated 150C  
TESTING DATE: 7/15/2011  
TESTED BY: SEM  
TRACKING CODE:  

 

UNIT WEIGHT (DENSITY)

1.  SAMPLE NO. Treated 150C

2.  WT OF MOLD (tare weight) 116.54 g

3.  WT OF MOLD + SOIL 319.90 g

4.  WT OF WET SOIL, W 203.36 g

5.  DIAMETER OF SPECIMEN, D 2.06 in

6.  HEIGHT OF SPECIMEN, H 1.80 in

7.  VOLUME OF SPECIMEN 5.99 in³

8.  BULK UNIT WEIGHT 129.3 pcf

9.  BULK SPECIFIC GRAVITY 2.1

7391_UW

ASTM D7263

http://atlantadocs/ATG/BANK/7000-7999/7391_UW URS Bellingham WA - TS Report
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PROJECT:
PROJECT No.:
SAMPLE No.:
TESTING DATE:
TESTED BY:
TRACKING CODE:

Total porosity and  Pore Volume Calculation  

  SAMPLE No. Treated 150C
1. Bulk Density 129.3 lbs/ft3

2.  Moisture Content 0.1 %

3. Specific Gravity 2.7 -

4.  Dry Density 129.2 lbs/ft3

6.  Weight of Solids(1) 2.0698 g
7.  Volume of Solids(1) 0.7666 cm3

8.  Volume of Voids(1) 0.2334 cm3

9.  Total Porosity (e) 23.3 %

10.  Reactor Sample Volume cc

11. Pore Volume 0.0 cc

1 Calculated for 1 cubic centimeter

7/15/2011
SEM

7391_TP

TOTAL POROSITY
Report Form

By Calculation

Laurel Station
SE-0386

Treated 150C

http://atlantadocs/ATG/BANK/7000-7999/7391_TP URS Bellingham WA - TS Report
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LOSS ON IGNITION
(ORGANIC CONTENT)

PROJECT: Laurel Station

PROJECT No.: SE-0386

SAMPLE No.: Treated 150C

TESTING DATE: 7/15/2011

TESTED BY: SEM
TRACKING CODE: 7391_LOI

1.  MOISTURE TIN NO. A B

2.  WT MOISTURE TIN (tare weight) 56.999 g 46.898 g

3.  WT WET SOIL + TARE 105.331 g 99.682 g

4.  WT DRY SOIL + TARE 105.276 g 99.631 g

5.  WT WATER, Ww 0.055 g 0.051 g

6.  WT DRY SOIL, Ws 48.277 g 52.733 g

7.  WT FINAL SOIL + TARE 104.949 g 99.297 g

8.  WT FINAL SOIL, Wf 47.950 g 52.399 g

9.  WT ORGANICS, Wo 0.327 g 0.334 g

10.  MOISTURE CONTENT( ASTM) 0.11 % 0.10 %

11.  LOSS ON IGNITION 0.68 % 0.63 %

12.  AVERAGE MOISTURE CONTENT 0.11 %

13.  AVERAGE LOSS ON IGNITION 0.66 %

ASTM D2974

MOISTURE CONTENT / LOSS ON IGNITION 

http://atlantadocs/ATG/BANK/7000-7999/7391_LI
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SOLID SPECIFIC GRAVITY
ASTM D 854

DATA SHEET

PROJECT: Laurel Station

PROJECT No.: SE-0386

TESTING DATE: 7/15/2011

TESTED BY: SEM

TRACKING CODE: 7391_GS

SAMPLE NO: Treated 150C

SOLID SPECIFIC GRAVITY

1.  SAMPLE NUMBER Treated 150C

2.  FLASK NUMBER 5

3.  TEMPERATURE 26.0 °C

4.  WT. FLASK & WATER 156.77 g

5.  WT. WATER, FLASK & SOIL 181.70 g

6.  WT OF SOIL 24.93 g

7.  CALIBRATION WATER & FLASK 359.65 g

8.  DEAIRED SAMPLE 375.34 g

9.  SPECIFIC GRAVITY 2.70

10. CORRECTION FACTOR K 0.0000

11.  Gs @ 20 °C 0.00

URS Bellingham WA - TS Report
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UNIT WEIGHT DETERMINATION
DATA SHEET

PROJECT: Laurel Station  
PROJECT No.: SE-0386  
SAMPLE No.: Treated 100C  
TESTING DATE: 7/15/2011  
TESTED BY: SEM  
TRACKING CODE:  

 

UNIT WEIGHT (DENSITY)

1.  SAMPLE NO. Treated 100C

2.  WT OF MOLD (tare weight) 116.43 g

3.  WT OF MOLD + SOIL 318.87 g

4.  WT OF WET SOIL, W 202.44 g

5.  DIAMETER OF SPECIMEN, D 2.06 in

6.  HEIGHT OF SPECIMEN, H 1.78 in

7.  VOLUME OF SPECIMEN 5.92 in³

8.  BULK UNIT WEIGHT 130.4 pcf

9.  BULK SPECIFIC GRAVITY 2.1

7390_UW

ASTM D7263

http://atlantadocs/ATG/BANK/7000-7999/7390_UW URS Bellingham WA - TS Report
Page 135 of 141



PROJECT:
PROJECT No.:
SAMPLE No.:
TESTING DATE:
TESTED BY:
TRACKING CODE:

Total porosity and  Pore Volume Calculation  

  SAMPLE No. Treated 100C
1. Bulk Density 130.4 lbs/ft3

2.  Moisture Content 0.2 %

3. Specific Gravity 2.7 -

4.  Dry Density 130.1 lbs/ft3

6.  Weight of Solids(1) 2.0854 g
7.  Volume of Solids(1) 0.7639 cm3

8.  Volume of Voids(1) 0.2361 cm3

9.  Total Porosity (e) 23.6 %

10.  Reactor Sample Volume cc

11. Pore Volume 0.0 cc

1 Calculated for 1 cubic centimeter

7/15/2011
SEM

7390_TP

TOTAL POROSITY
Report Form

By Calculation

Laurel Station
SE-0386

Treated 100C

http://atlantadocs/ATG/BANK/7000-7999/7390_TP URS Bellingham WA - TS Report
Page 136 of 141



LOSS ON IGNITION
(ORGANIC CONTENT)

PROJECT: Laurel Station

PROJECT No.: SE-0386

SAMPLE No.: Treated 100C

TESTING DATE: 7/15/2011

TESTED BY: SEM
TRACKING CODE: 7390_LOI

1.  MOISTURE TIN NO. A B

2.  WT MOISTURE TIN (tare weight) 52.251 g 53.161 g

3.  WT WET SOIL + TARE 94.057 g 94.801 g

4.  WT DRY SOIL + TARE 93.969 g 94.717 g

5.  WT WATER, Ww 0.088 g 0.084 g

6.  WT DRY SOIL, Ws 41.718 g 41.556 g

7.  WT FINAL SOIL + TARE 93.674 g 94.431 g

8.  WT FINAL SOIL, Wf 41.423 g 41.269 g

9.  WT ORGANICS, Wo 0.295 g 0.286 g

10.  MOISTURE CONTENT( ASTM) 0.21 % 0.20 %

11.  LOSS ON IGNITION 0.71 % 0.69 %

12.  AVERAGE MOISTURE CONTENT 0.21 %

13.  AVERAGE LOSS ON IGNITION 0.70 %

ASTM D2974

MOISTURE CONTENT / LOSS ON IGNITION 

http://atlantadocs/ATG/BANK/7000-7999/7390_LI
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SOLID SPECIFIC GRAVITY
ASTM D 854

DATA SHEET

PROJECT: Laurel Station

PROJECT No.: SE-0386

TESTING DATE: 7/15/2011

TESTED BY: SEM

TRACKING CODE: 7390_GS

SAMPLE NO: Treated 100C

SOLID SPECIFIC GRAVITY

1.  SAMPLE NUMBER Treated 100C

2.  FLASK NUMBER 3

3.  TEMPERATURE 26.0 °C

4.  WT. FLASK & WATER 143.22 g

5.  WT. WATER, FLASK & SOIL 168.33 g

6.  WT OF SOIL 25.11 g

7.  CALIBRATION WATER & FLASK 357.76 g

8.  DEAIRED SAMPLE 373.68 g

9.  SPECIFIC GRAVITY 2.73

10. CORRECTION FACTOR K 0.0000

11.  Gs @ 20 °C 0.00
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VOLUMETRIC EXPANSION DETERMINATION
SUMMARY OF RESULTS

Project Name: Laurel Station
Project Number: SE-0386
Sample Number: Treated 225C
Test Date: 6/28/2011
Performed By: DMJ/SEM
Tracking Code: 7375_VE

PARAMETER UNIT RESULTS

  UNTREATED 20 C

Specimen Diameter in. 2.06
Specimen Height in. 1.7740
Specimen Weight g 213
Specimen Volume in3

Specimen Bulk Density lbs/ft3

  TREATED

Temperature - 225 C
Specimen Diameter in. 2.06
Specimen Height in. 1.7750
Specimen Weight g 201.61
Specimen Volume in3

Specimen Bulk Density lbs/ft3

  VOLUMETRIC EXPANSION

Volumetric Expansion
     (Vtreat-Vunt.)/Vunt.

5.91

5.92

137.2

129.8

% 0.1

http://atlantadocs/ATG/BANK/7000-7999/7375_VE
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VOLUMETRIC EXPANSION DETERMINATION
SUMMARY OF RESULTS

Project Name: Laurel Station
Project Number: SE-0386
Sample Number: Treated 150C
Test Date: 6/28/2011
Performed By: DMJ/SEM
Tracking Code: 7374_VE

PARAMETER UNIT RESULTS

  UNTREATED 20 C

Specimen Diameter in. 2.06
Specimen Height in. 1.7870
Specimen Weight g 213
Specimen Volume in3

Specimen Bulk Density lbs/ft3

  TREATED

Temperature - 150 C
Specimen Diameter in. 2.06
Specimen Height in. 1.7970
Specimen Weight g 203.38
Specimen Volume in3

Specimen Bulk Density lbs/ft3

  VOLUMETRIC EXPANSION

Volumetric Expansion
     (Vtreat-Vunt.)/Vunt.

5.96

5.99

136.2

129.4

% 0.6

http://atlantadocs/ATG/BANK/7000-7999/7374_VE

URS Bellingham WA - TS Report
Page 140 of 141



VOLUMETRIC EXPANSION DETERMINATION
SUMMARY OF RESULTS

Project Name: Laurel Station
Project Number: SE-0386
Sample Number: Treated 100C
Test Date: 6/28/2011
Performed By: DMJ/SEM
Tracking Code: 7373_VE

PARAMETER UNIT RESULTS

  UNTREATED 20 C

Specimen Diameter in. 2.06
Specimen Height in. 1.7750
Specimen Weight g 212.5
Specimen Volume in3

Specimen Bulk Density lbs/ft3

  TREATED

Temperature - 100 C
Specimen Diameter in. 2.06
Specimen Height in. 1.7940
Specimen Weight g 202.33
Specimen Volume in3

Specimen Bulk Density lbs/ft3

  VOLUMETRIC EXPANSION

Volumetric Expansion
     (Vtreat-Vunt.)/Vunt.

5.92

5.98

136.8

128.9

% 1.1

http://atlantadocs/ATG/BANK/7000-7999/7373_VE
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APPENDIX I 

General DPE/BV Pilot Test Information 



STANDARD OPERATING PROCEDURE FOR  
DUAL-PHASE EXTRACTION PILOT TEST 

 
1.0   PROCEDURES FOR VAPOR / LIQUID EXTRACTION 

The following procedures and measurements will be used during the dual phase-extraction 
portion of the pilot test: 

 Ensure that all field instrumentation is calibrated in accordance with the 
manufacturer’s instructions.  Field instrumentation includes: 

 Multigas meter for oxygen, carbon dioxide, carbon monoxide, methane (as 
% LEL) measurements 

 PID for TVH measurements 

 FID for TVH measurements 

 Place DPE stinger in test well for groundwater and vapor extraction.  The stinger 
will extend to near the bottom of the test well.  Seal test wellhead so it is air-tight. 

 Connect Dwyer Magnehelic (or similar) vacuum gauges onto the hose barb 
fittings at the top of the observation wells using Tygon tubing. 

 Before extracting air from the test well, open the flow control valve (FCV) so that 
air can initially be pulled from atmosphere without loading a vacuum on the test 
system.  Turn on the blower system and check to ensure that air is flowing freely 
through the FCV. 

 While keeping an eye on the vacuum and flow rate instrumentation, slowly close 
the FCV until the vacuum is applied at the appropriate target for the current test 
step.  Check the vacuum gauges both at the equipment and at the test wellhead. 

 Using a set of Dwyer Magnehelic (or similar) gauges, the vacuum at the top of the 
wellheads will be periodically monitored and recorded. 

 

2.0   PROCEDURES FOR MEASURING SOIL VAPOR CONDITIONS 

This section describes the procedures for collecting baseline and subsequent soil vapor 
measurements using calibrated field instrumentation. 



2.1 SAMPLE EQUIPMENT PURGING AND INSTRUMENT CONNECTION AT 
THE TEST WELL   

Prior to collecting a soil vapor sample, the sampling equipment (e.g., tubing, valves, and 
instrumentation) will be purged of atmospheric air using the following procedures: 

 Check that the purge pump is operating correctly without being connected to any 
tubing.  Calibrate the instrumentation (multigas meter, PID, FID) in accordance 
with manufacturer’s instructions. 

 Connect Tygon tubing to the hose barb at the top of the test well and to the 
vacuum (inlet) end of the purge pump.  Open the air-tight valve between the well 
cap and the hose barb on the top of the test well. 

 Connect Tygon tubing to a “sampling tee” placed several feet downstream of the 
pressure side of the purge pump. 

 With an eye on the vacuum gauge and tubing, turn on the sampling pump.  After 
approximately 10 seconds, record the vacuum reading and note if the tubing is 
collapsed or if water is being drawn into the tubing. 

 With the purge pump still running, connect a Tedlar bag or instrument (i.e., 
multigas meter, PID, and FID) to the sampling tee.  Note that the instrument is 
connected in a manner to sample from a portion of the vapor stream and not to 
sample the entire vapor stream.  (The meters have built-in air pumps to draw the 
vapor through the instrument.  Directing all of the purge pump flow through the 
detector may damage it.) 

2.2 SOIL VAPOR MONITORING AND SAMPLE COLLECTION AT THE TEST 
WELL   

Soil vapor samples for monitoring with a field instrument or for laboratory analysis of GRO, 
BTEX, and DRO will be collected as described below.  Purging between samples and method 
blanks will be used to control and monitor “bleeding” of contaminants into the sampling stream, 
which would compromise results. 

Soil gas samples for field monitoring will be collected using one or more of 4 methods: 

 Upstream of sampling pump in 1-liter Tedlar bags using an air-tight chamber 
 Downstream of sampling pump in 1-liter Tedlar bags 
 Downstream of sampling pump with direct connection of the instrument using a 

sampling tee 
 Downstream of DPE blower (i.e., exhaust stack) using a sampling tee and sorbent 

tubes 



Once a Tedlar bag is filled with the soil vapor sample, the dedicated pump on the instrument will 
be used to draw a sample into the instrument for analysis.  A multigas meter will be used for 
oxygen, carbon dioxide, carbon monoxide, and methane (as % LEL) measurements.  A PID 
and/or FID will be used for TVH measurements.   

If there is insufficient oxygen in the undiluted soil vapor sample to facilitate direct measurement 
of TVH concentrations using an FID (i.e., “flame-outs”), then the FID will be equipped with a 
dilution tip to facilitate measurements of TVH concentrations.  The field notes will indicate 
whether or not a dilution tip was used for a particular measurement with the FID. 
 
Soil vapor samples to be submitted to the laboratory for GRO and BTEX analysis will be 
collected in 1-liter Tedlar bags using an air-tight chamber placed upstream of the sampling 
pump.   Soil vapor samples will also be collected on sorbent media downstream of the DPE 
blower for GRO, BTEX, and DRO analysis.  All vapor samples will be immediately stored in 
dry, cool, dark containers (e.g., coolers without ice) and shipped to laboratories for analysis 
using standard chain-of-custody (COC) procedures. 

 



STANDARD OPERATING PROCEDURE FOR BIOVENTING PILOT TEST 

 
1.0   PROCEDURES FOR AIR INJECTION 

The following procedures and measurements will be used during the air-injection phase of the 
pilot test: 

 Ensure that all field instrumentation is calibrated in accordance with the 
manufacturer’s instructions.  Field instrumentation includes: 

 Multigas meter for oxygen, carbon dioxide, carbon monoxide, methane (as 
% LEL) measurements 

 PID for TVH measurements 

 FID for TVH measurements 

 Helium detector for helium measurements 

 Connect Tygon tubing onto the hose barb fittings at the top of the observation 
wells. 

 Before injecting air into the test well, open the flow control valve (FCV) so that 
the initial surge of air can be safely diverted away from the test well.  Turn on the 
blower system and check to ensure that air is flowing freely out of the FCV. 

 While keeping an eye on the pressure and flow rate instrumentation, slowly close 
the FCV until all of the air is injected into the well (or injection flow rate is 20 
CFM, whichever is less).  Check the pressure gauge at the test wellhead to verify 
that it doesn’t exceed the manufacturer’s maximum rated pressure (e.g., 10 psi). 

 Using a set of Dwyer Magnehelic (or similar) gauges, the pressure at the top of 
the wellheads will be periodically monitored and recorded. 

 

2.0   PROCEDURES FOR MEASURING SOIL VAPOR CONDITIONS 

This section describes the procedures for collecting baseline and subsequent soil vapor samples 
for analysis using calibrated field instrumentation. 



2.1 PURGING OF SAMPLE EQUIPMENT 

Prior to collecting a soil vapor sample for monitoring, the sampling equipment (e.g., tubing, 
valves, and instrumentation) will be purged of atmospheric air using the following procedures at 
observations wells: 

 Confirm that the purge pump will operate without being connected to any tubing.  
Calibrate the instrumentation (multigas meter, PID, FID, helium monitor) in 
accordance with manufacturer’s instructions. 

 Connect the Tygon tubing at the hose barb at the top of the observation well to the 
vacuum end of the purge pump.  Open the air-tight valve between the well cap 
and the hose barb on the top of the observation well. 

 Connect Tygon tubing to a “sampling tee” placed several feet downstream of the 
pressure side of the purge pump. 

 With an eye on the vacuum gauge and tubing, turn on the sampling pump.  After 
approximately 10 seconds, record the vacuum reading and note if the tubing is 
collapsed or if water is being drawn into the tubing. 

Sampling equipment will be purged of atmospheric air at the test well prior to monitoring using 
procedures similar to those above, with the exception that a purge pump will not be required due 
to the pressurization of the test well.  Tygon tubing will be used to connect directly between a 
hose barb and valve at the test well and a downstream sampling tee to which a Tedlar bag or 
instrument will be connected.  Note that the instrument is connected in a manner to sample from 
a portion of the vapor stream and not to sample the entire vapor stream.  (The meters have built-
in air pumps to draw the vapor through the instrument.  Directing all of the purge pump flow 
through the meter may damage it.). 

2.2 SOIL VAPOR MONITORING 

Following purging of sampling equipment with soil vapor with conditions representative of 
subsurface conditions at a particular location, the following monitoring and sampling procedures 
will be employed: 

 With the purge pump still running, connect a Tedlar bag or instrument to the 
sampling tee. 

 The dedicated pump on the instrument will be used to draw a sample into the 
instrument for analysis.  The TVH instrument (FID and/or PID) will be calibrated 
to hexane in accordance with manufacturer’s instructions. The multigas and helium 
instruments will be calibrated to a combination gas and helium standard, 
respectively, in accordance with manufacturer’s recommendations for those 
instruments. 



 If there is insufficient oxygen in the undiluted soil vapor sample to facilitate direct 
measurement of TVH concentrations using an FID (i.e., “flame-outs”), then the FID 
will be equipped with a dilution tip to facilitate measurements of TVH 
concentrations.  The field notes will indicate whether or not a dilution tip was used 
for a particular measurement with the FID. 
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DUAL PHASE EXTRACTION PILOT TEST FIELD FORM
KINDER MORGAN - LAUREL STATION

Vapor TVH - FID (ppm)

Vapor TVH - PID (ppm)
Extracted GW Volume (gallons)

T
es

t 
W

el
l

MW-9/10 Stinger Vacuum (in Hg) 

MW-9/10 Vapor CO Conc (ppm)

MW-9/10 Vapor CO2 Conc (ppm)

MW-9/10 Vapor LEL (CH4) Conc (%)

MW-9/10 Vapor O2 Conc (%)

Time

                   Barometric Pressure (in wc)

Vapor CO2 Conc (ppm)

Vapor LEL (CH4) Conc (%)

MW-9/10 Vapor TVH PID Conc (ppm)

Blower Vacuum  (in Hg)

Temp. (°F)

Flow from Well  (in wc diff press)

Flow from Well  (lfm)

Flow from Well  (cfm)

MW-
9/10

MW-9/10 Casing Vacuum (in Hg)

MW-7

SW-4

SW-5

MW-1

MW-2

MW-9/10 Vapor TVH FID Conc (ppm)

MW-5

 



  

BIOVENTING PILOT TEST FIELD FORM 
KINDER MORGAN – LAUREL STATION 
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III-42 October 1994

3. Evaluation Of The Bioventing System Design

Yes No

❑ ❑ Will the induced air flow rates achieve cleanup in the time
allotted for remediation in the CAP?

❑ ❑ Does the radius of influence (ROI) for the proposed 
extraction or injection wells fall in the range of 5 to 100 feet?

❑ ❑ Has the ROI been calculated for each soil type at the site?

❑ ❑ Is the type of well proposed (horizontal or vertical) 
appropriate for the site conditions present?

❑ ❑ Is the proposed well density appropriate, given the total area 
to be cleaned up and the radius of influence of each well?

❑ ❑ Do the proposed well screen intervals match soil conditions 
at the site?

❑ ❑ Are air injection wells proposed?

❑ ❑ Is the proposed air injection well design appropriate for this
site?

❑ ❑ Is the selected blower appropriate for the desired vacuum
conditions?

4. Optional Bioventing Components

Yes No

❑ ❑ If nutrient delivery systems will be needed, are designs for
those systems provided?

❑ ❑ Are surface seals proposed?

❑ ❑ Are the proposed sealing materials appropriate for this site?

❑ ❑ Will groundwater depression be necessary?

❑ ❑ If groundwater depression is necessary, are the pumping 
wells correctly spaced?

❑ ❑ Is a vapor treatment system required?

❑ ❑ If a vapor treatment system is required, is the proposed 
system appropriate for the contaminant concentration at the
site?



October 1994 III-43

5. Operation And Monitoring Plans

Yes No

❑ ❑ Is monitoring of offgas vapors for VOC and carbon dioxide
concentration proposed?

❑ ❑ Is subsurface soil sampling proposed for tracking constituent
reduction and biodegradation conditions?

❑ ❑ Are manifold valving adjustments proposed for the start-up
phase?

❑ ❑ Is nutrient addition (if necessary) proposed to be controlled 
on a periodic rather than continuous basis?



Appendix I
DPE/BV Pilot Test Photographs

Laurel Station, Bellingham, Washington

Photo 3147, DPE/BV Test Area, Looking SWPhoto 3165, DPE/BV Test Area, Looking NW

TEST AREA



Appendix I
DPE/BV Pilot Test Photographs

Laurel Station, Bellingham, Washington

TEST

EQUIPMENT

Photo 3149, DPE Exhaust Stack Sampling, Looking S

Photo 3140, DPE Liquid Ring Pump

Photo 3153, Batch Tanks, Looking E-NE

Photo 3146, DPE Trailer, Looking South



Appendix I
DPE/BV Pilot Test Photographs

Laurel Station, Bellingham, Washington

DPE

TEST

Photo 3148, DPE Test on MW-10, Observation Wells MW-1 and MW-9, Looking SW



Appendix I
DPE/BV Pilot Test Photographs

Laurel Station, Bellingham, Washington

BV

TEST

Photo 3166, BV Test Well MW-9, Looking SWPhoto 3167, BV Test Observation Well MW-10, Looking NE

Photo 3162, BV Test Blower (Rotron EN 606)



 

 

APPENDIX J 

DPE Pilot Test Field Data and Graphs 



































 

 

MW-9  
DPE PILOT TEST 

  



 

 

Vacuum Graphs 
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Groundwater Elevation Graphs 
  



















 

 

Pressure Graphs 
  















 

 

TVH Graphs 
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MW-10  
DPE PILOT TEST 

  



 

 

Vacuum Graphs 
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Groundwater Elevation Graphs 
  



















 

 

Pressure Graphs 
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APPENDIX K 

Pilot Test Calculations and Checklists 















Test Start: 900 Page: 1 of 1
Date: 12/14/2011 Field Personnel: Paul Kalina, Matt Annis, and Demetrio Cabanilla

845 850 900 915 930 945 1000 1015 1030 1045 1100 1115 1130 1145 1200 1215 1230 1245 1300 1315 1330 1345 1400 1415 1430 1445 1515 1530 1545 1600 1615 1630 1645 1700
29.7 29.7 29.7 29.7 29.7 29.7 29.7 29.7 29.7 29.7 29.65 29.65 29.65 29.65 29.6 29.6 29.6 29.6 29.6 29.6 29.6 29.6 29.6 29.6 29.6 29.6 29.6 29.6 29.6 29.6 29.6 29.6 29.6

14.59 14.59 14.59 14.59 14.59 14.59 14.59 14.59 14.59 14.59 14.56 14.56 14.56 14.56 14.54 14.54 14.54 14.54 14.54 14.54 14.54 14.54 14.54 14.54 14.54 14.54 14.54 14.54 14.54 14.54 14.54 14.54 14.54

0 4.5 6 4.5 4.5 4.5 4.5 4.5 4.5 10.5 12.5 10 9.5 9.5 10 10 10 13.5 12.5 13 13 12.5 12.5 12.5 12.5 12 12 12 12 12 12 12 12

0 5.5 7 5 5 5 4.5 5 5 11 13 10 10 10 10 10 10 14 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19

0.0 2.7 3.4 2.5 2.5 2.5 2.2 2.5 2.5 5.4 6.4 4.9 4.9 4.9 4.9 4.9 4.9 6.9 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3

1250 950 650 700 600 750 550 450 1600 1050 750 450 550 650 700 750
27.3 20.7 14.2 15.3 13.1 16.4 12.0 9.8 34.9 22.9 16.4 9.8 12.0 14.2 15.3 16.4

22.4 16.2 12.1 13.0 11.2 14.2 10.2 8.4 22.5 13.0 11.0 6.6 8.1 9.5 10.3 11.0
TPHg Removal Rate (lbs/hr) 0.357

30 46 38 38 38 38 38 38 38 38 42 42 42 40 40 40 40 44 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42

0 0 0 0 0 0

39 37 32 31 27 27

10.5 10.7 11.4 11.8 12.4 12.4
215 225 200 250 260 265

3900 3902 3902 3902 3902 3902

0 -6 -6.5 -4 -4.5 -4.5 -4.5 -4.5 -4.5 -12 -13 -10 -10 -10 -10 -10 -10 -21 -23 -23 -22.5 -22.5 -22.5 -22 -22 -22 -22 -22 -22 -22 -22 -22 -22

0 4.5 5.5 3.5 3.5 3.5 3.5 3.5 3.5 10.5 11.5 8.5 8.5 8.5 8.5 8.5 8.5 18.5 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20

32 136 168 172 174 174 175 175 175 172 174 174 174 173 174 174 174 176 174 174 174 174 174 174 174 173 174 174 174 174 174 174 174

3900 3930 4100 4350 4300 4300 4050 4150 2750 2530 3000 2950 3150 3150 3150 3150 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 27 2 15 0 8 15 5 15 0 5 14 27 0 9

25684.4 25684.4 25684.4 25684.4 25684.4 25684.4 25684.4 25684.4 25684.4 25684.4 25684.4 25684.4 25684.4 25684.4 25684.4 25684.4 25684.4 25684.4 25684.4 25684.4 25708.6 25708.6 25733.2 25733.2 25733.2 25757.4 25757.4 25781.6 25781.6 25781.6 25781.6 25806.1 25806.1

0 10 27 29 44 44 52 67 72 87 87 92 106 133 133 142

Exctracted GW gpm 0 0 0 0.667 1.133 -0.053 0.867 0.640 0.533 0.467 0.947 0.667 0.613 0.333 0.600 0.867 -0.167 0.600
TPHg LMER Removal Rate (lbs/hr) 0.0002 0.0004
TPHd LMER Removal Rate (lbs/hr) 0.0044 0.0082

28 38 62 70 76 78 78 76 76 70 62 64 68 65 66 70 68 62 56 52 48 52 52 52 52 48 48 50 50 50 50 48 50

4400 4360 4700 4950 4750 4950 4700 4800 3200 4000 3450 3700 3750 3800 3800 3800 1600 1475 1600 1400 3000 4000 2500 4000 3700 4000 3000 3600 3700 3700 2100 3000

95.9 95.0 102.5 107.9 103.6 107.9 102.5 104.6 69.8 87.2 75.2 80.7 81.8 82.8 82.8 82.8 34.9 32.2 34.9 30.5 65.4 87.2 54.5 87.2 80.7 87.2 65.4 78.5 80.7 80.7 45.8 65.4

96.8 97.7 105.3 110.9 106.5 110.9 105.3 107.6 71.7 88.7 76.5 82.0 83.5 84.5 84.5 84.5 35.2 32.6 35.4 31.0 66.4 88.5 55.3 88.5 81.9 88.5 66.4 79.7 81.9 81.9 46.5 66.4
TPHg Removal Rate (lbs/hr) 0.799 0.587 1.836 2.938 2.329
TPHd Removal Rate (lbs/hr) 0.008 0.008 0.000 0.009

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 7 8 4 5 6 5 4 4 5 5 5 5 5 5 4 18 20 17 16 16 15 16 17 16 16 16 15 14 14 14 13

20.9 19.3 19.3 20 19.7 19.3 19.6 19.9 19.9 19.8 19.8 19.8 19.8 19.6 19.6 19.7 15.9 15 15.5 15.7 15.5 15.8 15.5 15.6 15.5 15.4 15.6 15.7 15.6 15.8 15.7 16.1

173 1620 1900 964 1025 1220 1000 687 695 980 940 890 848 966 885 790 3901 3901 3901 3901 3901 3901 3901 3901 3901 3901 3901 3901 3901 3901 3901 3901
100 72 82 52 56 62 54 49 60 80 78 80 85 92 90 89 165 275 290 280 315 315 320 320 350 350 350 340 330 340 360 334

Point
Distance
(ft - dir)

Vac (in wc)
DTW (ft below TOC)
Vac (in wc)
DTW (ft below TOC)
Vac (in wc)
DTW (ft below TOC)
Vac (in wc)
DTW (ft below TOC)
Vac (in wc)
DTW (ft below TOC)
Vac (in wc)
DTW (ft below TOC)
Vac (in wc)
DTW (ft below TOC)

Comments: At 1100 vacuum increased from 5 to 10 in Hg.  
At 1300 vacuum increased from 10 to 20 in Hg
System shut off at 1700

MW-9 Vapor TVH PID Conc (ppm)

Exhaust Vapor CO2/H2S Conc (ppm)

Exhaust Vapor LEL (CH4) Conc (%)

Exhaust Flow (scfm)

MW-9 Vapor TVH FID Conc (ppm)

MW-9 DUAL PHASE EXTRACTION PILOT TEST FIELD FORM
KINDER MORGAN - LAUREL STATION

Time
                   Barometric Pressure (in Hg)
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MW-9 Casing Vacuum (in Hg) 

MW-9 Stinger Vacuum (in Hg)

MW-9 Flow (fpm)

MW-9 Flow (cfm)

MW-9 Temp (°F)

MW-9 Vapor CO Conc (ppm)

MW-9 Vapor CO2/H2S Conc (ppm)

MW-9 Flow (scfm)

                   Barometric Pressure (psi) 

MW-9 Vapor LEL (CH4) Conc (%)

MW-9 Vapor O2 Conc (%)

Exhaust Vapor TVH - FID (ppm)
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Blower Vacuum  (KO)

Blower Vacuum  (Pump - in Hg)

Blower Temp. (°F)

Dilution Flow  (fpm)

Dilution Flow  (cfm)

Extracted GW Volume (gallons - KOT)

Extracted GW Volume (gallons - totalizer)

Exhaust Temp (°F)

Exhaust Flow (fpm)

Exhaust Flow (acfm)

Exhaust Vapor CO Conc (ppm)

Exhaust Vapor O2 Conc (%)

Exhaust Vapor TVH - PID (ppm)
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MW-1

MW-2

MW-5

MW-7

SW-4

SW-5

MW-
9/10

MW-9 Stinger Vacuum (psi)

STEPs STEP 1 STEP 2 STEP 3BSTEP 3A

 



Bioventing Pilot Test Field FORM
KINDER MORGAN – LAUREL STATION

Test Start: 830
Date: 12/16/2011 Field Personnel: Paul Kalina and Matt Annis

Monitoring 
Point

Time
Press     (in 

wc)
CO (ppm)

CO2 
(ppm)

LEL 
(CH4) 

(%)
O2 (%) He (ppm)

TVH PID 
(ppm)

TVH FID 
(ppm)

805 0 0 20.9 0 0.2 0
837 0 5 19.1 9000 0.8 893
903 0 12 18.9 16000 3.6 1924
940 0 13 19.2 14000 10.9 2078
957 0 12 19.4 28000 2.5 1850
1035 0 11 19.5 29000 1.3 1590
1050 2 12 19.6 28000 3.2 1553
1137 0 0 20.9 50 1.2 2.3
1201 0 0 20.9 0 0 0
810 0 0 20.6 0 0.3 0
903 0 0 20.9 0 0 0
925 0 0 20.7 0 0 0
955 0 0 20.9 0 1 0
1020 0 0 20.7 0 0.1 0
1040 0 0 20.7 25 0.1 0
1104 0 0 20.7 0 0 0
1152 0 0 20.6 0 0 0
752 0 0 20.9 0 2.1 0
850 0 0 20.9 0 0.1 13
918 0 0 20.7 0 0.2 0
945 0 0 20.9 0 0.2 0
1010 0 0 20.9 0 0 0
1030 0 0 20.9 0 0.8 0
1057 0 0 20.9 0 0.1 0
1111 0 0 20.7 0 0 0
1120 0 0 20.7 0 0 0
1125 0 0 20.7 0 0 0
1145 0 0 20.9 0 0 0
748 0 0 20.9 0 0 0
859 0 0 20.9 25 0 0
921 0 0 20.9 50 0 0
946 0 0 20.9 0 0 0
1014 0 0 20.9 75 0 0
1032 0 0 20.9 0 0 0
1100 0 0 20.9 0 0 0
1150 0 0 20.9 0 0.1 0
754 0 0 20.9 0 0.3 0
850 0 0 20.9 0 0.1 0
914 0 0 20.9 25 0 0
938 0 0 20.9 0 0.3 0
1006 0 0 20.9 50 0 6.5
1029 0 0 20.9 100 0 43.9
1052 0 0 20.9 0 1.8 0
1143 0 0 20.9 0 0.2 0

MW-1

MW-2

MW-5

MW-7

SW-4



800 0 0 20.9 0 0.2 0
846 0 0 20.9 75 0.1 0
910 0 0 20.9 0 0.3 81.5
936 0 0 20.9 175 0.1 75
1004 0 0 20.9 250 0.4 103
1025 0 0 20.9 200 0.1 77.5
1045 0 0 20.9 150 0.1 68.5
1141 0 0 20.9 100 0.3 63.2
1202 0 0 20.9 150 0.1 43
1216 0 0 20.9 275 0.1 63.5
1221 0 0 20.9 0 0.1 0
802 0 0 20.9 0 0.3 45.1
835 4 20 35000 0.4 0
900 4 20.1 32000 0 0
927 4 20 25000 0 82.1
948 4 20.1 20000 0 58.4
1023 4 20.1 29000 0.1 0
1042 4 20.1 31000 0.1 0
1131 0 20.9 0 0 0
1200 0 20.9 0 0 0
801 0 6 19.5 3500 0.3 1350
845 0 9 19 5600 0.4 2000
907 0 6 19.4 3000 0.4 1491
929 0 12 18.1 3200 0.5 3026
959 3 14 17.8 4600 0.3 3381
1021 3 15 17.3 4850 0.5 3902
1046 4 14 17.4 4900 0.2 3901
1139 3 12 17.9 3500 1.2 2800
1201 3 12 18 7150 0 2984
1215 3 12 18 8000 0.1 2750
1222 3 12 17.9 6875 0.1 2793

SW-5

MW-9

MW-10 



Test Start: 900 Page: 1 of 1
Date: 12/13/2011 Field Personnel: Paul Kalina, Matt Annis, and Demetrio Cabanillas

900 915 930 945 1000 1015 1030 1045 1100 1115 1130 1145 1200 1215 1230 1245 1300 1305 1315 1345 1400 1415 1430 1445 1500 1515 1530 1545 1600 1615 1630 1645 1700

29.55 29.55 29.55 29.6 29.6 29.6 29.6 29.6 29.6 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.6 29.6 29.6

14.51 14.51 14.51 14.51 14.54 14.54 14.54 14.54 14.54 14.54 14.51 14.51 14.51 14.51 14.51 14.51 14.51 14.51 14.51 14.51 14.51 14.51 14.51 14.51 14.51 14.51 14.51 14.51 14.54 14.54 14.54

6 6.5 7.5 5 5 5 5 5 5 5 10.5 10 10.5 10.5 10.5 15 14.5 6 15.5 15 12.5 13.5 12.5 13 13 12.5 12.5 13 12.5 12.5 12.5 12.5

6 7 8 5.5 5.5 5.5 5.5 5.5 5.5 5.5 11 10 10 10 10 23 20 19.5 16 16 19 18.5 18 18.5 18.5 10.5 18.5 18.5 18.5 18.5 18.5 18.5

2.9 3.4 3.9 2.7 2.7 2.7 2.7 2.7 2.7 2.7 5.4 0.0 4.9 4.9 4.9 4.9 11.3 9.8 9.6 7.9 7.9 9.3 9.1 8.8 9.1 9.1 5.2 9.1 9.1 9.1 9.1 9.1 9.1

1670 1300 1250 1050 1000 1050 980 950 1060 1050 1600 1200 1200 1250 1300

36.4 28.3 27.3 22.9 21.8 22.9 21.4 20.7 23.1 22.9 34.9 26.2 26.2 27.3 28.3

30.2 22.0 20.3 19.0 18.2 19.0 17.8 17.2 19.2 19.1 22.2 17.5 17.5 18.2 18.9
TPHg Removal Rate (lbs/hr) 1.31 1.30

30 40 37 38 38 39 38 38 38 38 40 40 42 42 42 42 42 46 46 42 42 42 42 41 41 42 42 42 42 42 42

0

0

13

250

3902

-8 -8.5 -8.8 -6 -6 -5.5 -6 -6 -6 -6 -11 -10 -10 -10 -10 -27.5 -22 -19.5 -19.5 -21 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20

7.5 8 7.5 5 5 5 5 5 5 5 10 9 9 9 9 25 19.5 17.5 17.5 19 18.5 18.5 18.5 18.5 18 18.5 18 18 18 18 18

169 173 172 174 176 176 176 176 178 176 172 173 173 173 173 170 178 172 172 174 174 174 174 172 172 174 174 174 172 174 174

2820 2900 2900 3700 3900 4100 3800 3800 3800 3800 2200 2700 2700 2700 2800

61.5 63.2 63.2 80.7 85.0 89.4 82.8 82.8 82.8 82.8

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14 24 28 10 14 26 0 8 10 14 26 0 5 8 10 14

25601 25601 25601 25601 25601 25601 25601 25601 25601 25601 25601 25601 25601 25601 25601 25601 25601 25623 25623 25623 25623 25647 25647 25647 25647 25647 25671 25671 25671 25671 25671

0 14 38 66 76 90 116 116 124 134 148 174 174 179 187 197

Exctracted GW gpm 0 0 0 0.514 0.800 -0.133 0.533 0.133 0.267 0.800 -0.133 0.333 0.200 0.133 0.267
TPHg LMER Removal Rate (lbs/hr) 0.0003 0.0001
TPHd LMER Removal Rate (lbs/hr) 0.0041 0.0016

68 68 68 70 72 73 73 74 73 74 68 70 68 66 66 52 52 52 58 56 56 56 56 56 56 54 54 54 54 54 54

4250 4200 3900 4500 4400 4400 4400 4600 4600 4700 3500 3500 3800 3800 3800 450 1600 2200 5000 3000 3000 3000 3000 3000 3000 3000 3000 3000

92.7 91.6 85.0 98.1 95.9 95.9 95.9 100.3 100.3 102.5 76.3 76.3 82.8 82.8 82.8 9.8 34.9 48.0 109.0 109.0

96.5 93.2 87.2 100.4 98.3 98.1 98.3 102.8 102.8 105.0 77.7 77.7 84.0 84.0 84.0 9.9 35.3 48.1 110.5 110.5 110.5 110.5 110.5 110.5 110.5 110.5 110.5 110.7
TPHg Removal Rate (lbs/hr) 1.055 1.327 1.826 4.189 3.322
TPHd Removal Rate (lbs/hr) 0.010 0.010 0.019 0.027

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

0 3 4 0 0 0 0 0 0 5 3 4 4 4 3 25 8 21 17 15 13 12 11 13 10 10 11 11 9 10

20.5 19.3 20 19.8 19.9 19.9 20 16.1 18.2 16.4 16.4 16.3 16.2 16.2 16.6 16.1 16.6 16.5 16.1 16 16.5 16.1

280.8 1719 2787 1146 935.6 778.4 631.6 568.4 506.8 1563 850.4 1115 916.4 874.5 609.5 3901 2122 3901 3901 3901 3901 3901 3901 3901 3764 3480 3902 3902 3585 3862
8.8 108 125 108 96.6 101 101 106 106 192 183 191 178 188 164 278 324 461 464 508 539 533 453 514 400 490 520 521 483 495

Point
Distance
(ft - dir)

Vac (in wc)
DTW (ft below TOC)
Vac (in wc)
DTW (ft below TOC)
Vac (in wc)
DTW (ft below TOC)
Vac (in wc)
DTW (ft below TOC)
Vac (in wc)
DTW (ft below TOC)
Vac (in wc)
DTW (ft below TOC)
Vac (in wc)
DTW (ft below TOC)

Comments: At 1130 vacuum increased from 5 to 10 in Hg.  
At 1300 vacuum increased from 10 to 20 in Hg Could not obtain flowrate, too much water in the line, assume 3,000 lfm from time 1430 to 1630
System shut off at 1700

STEP 3BSTEPs STEP 3A
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Exhaust Vapor CO Conc (ppm)

MW-10 Flow (fpm)

MW-10 Temp (°F)

MW-10 Flow (Acfm)

Exhaust Flow (fpm) in 2-inch Stack

Exhaust Temp (°F)

Dilution Flow  (fpm)

Exhaust Flow (Acfm)

MW-10 Flow (Scfm)

MW-10 Vapor TVH FID Conc (ppm)

Blower Vacuum  (Pump - in Hg)

STEP 1 STEP 2

M
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P
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s

MW-10 DUAL PHASE EXTRACTION PILOT TEST FIELD FORM
KINDER MORGAN - LAUREL STATION

Exhaust Vapor TVH - FID (ppm)

Exhaust Vapor TVH - PID (ppm)

T
es

t 
W

el
l

MW-10 Casing Vacuum (in Hg) 

MW-10 Vapor CO Conc (ppm)

MW-10 Vapor CO2/H2S Conc (ppm)

MW-10 Vapor LEL (CH4) Conc (%)

MW-10 Vapor O2 Conc (%)

Time
                   Barometric Pressure (in Hg)

Exhaust Vapor CO2/H2S Conc (ppm)

Exhaust Vapor LEL (CH4) Conc (%)

Exhaust Vapor O2 Conc (%)

MW-5

MW-10 Vapor TVH PID Conc (ppm)

Blower Vacuum  (KO)

Blower Temp. (°F)

Dilution Flow  (cfm)

Extracted GW Volume (gallons - KOT)

Extracted GW Volume (gallons - totalizer)

MW-10 Stinger Vacuum (psi)

                   Barometric Pressure (psi) 

Exhaust Flow (scfm)

MW-
9/10

MW-10 Stinger Vacuum (in Hg)

MW-7

SW-4

SW-5

MW-1

MW-2

 



Bioventing Pilot Test Field FORM
KINDER MORGAN – LAUREL STATION

Test Start: 1200
Date: 12/15/2011 Field Personnel: Paul Kalina and Matt Annis

Monitoring 
Point

Time
Press     (in 

wc)
CO (ppm)

CO2 
(ppm)

LEL 
(CH4) 

(%)
O2 (%) He (ppm)

TVH PID 
(ppm)

TVH FID 
(ppm)

831 0 0 11.9 0 8.9 235
1210 0
1230 0 0 20.6 8.8 19
1231 0
1245 0
1258 0
1312 0 0 20.4 11.9 5.6
1315 0
1336 0
1400 0 0 16.5 0 26 120
1422 0
1449 0
1455 0 0 15.6 20.1 300
1507 0
1557 0 0 20.4 0 0 15.2
818 0 0 20.6 0 0 0

1211 0
1232 0
1235 0 0 20.6 1.1 0
1246 0
1257 0
1317 25
1320 0 0 20.6 2.9 0.6
1338 200
1401 0
1418 0
1420 0 0 20.5 0 0
1438 0
1508 0
1600 0 0 20.1 0 9.5 46

MW-1

MW-2



805 0 0 14.3 0 0.2 0
1215 0
1233 0
1247 0
1250 0 0 16 0.2 0
1301 0
1324 6100
1335 0 0 17.2 12 83.9
1340 6300
1403 6425
1424 6475
1430 0 0 17.5 2.1 106
1451 6650
1500 0 2 17.1 2.8 115
1512 7000
1545 0 0 17.5 12.5 82.9
1600 2100
1615 1600
1630 1200
1645 1250
1700 700
744 0 0 10.7 0 11.3 24

1216 25
1234 50
1245 0 0 20.9 0 0
1248 0
1304 0
1330 0 0 20.9 75 0 0
1343 50
1404 0
1425 0 0 20.7 0 0 0
1453 0
1510 0
1540 0 0 20.7 0 0 0
925 0 0 16 0 0 0

1207 0
1210 0 0 20.2 0.8 0
1225 50
1242 2050
1256 5200
1300 0 0 17 7 8.3
1312 9200
1345 0 0 17.4 17.2 20.5
1346 15725
1406 18300
1427 21000
1445 0 2 18.6 0 27.8
1455 24000
1514 23000
1548 0 0 20.6 75 0 0

SW-4

MW-7

MW-5



914 0 0 20.9 0 0 0
1205 0 0 20.7 0 0
1206 0
1220 50
1240 0
1255 0
1256 0 0 20.2 0 0
1311 25
1333 125
1340 0 0 20.7 0 0
1350 25
1416 0
1435 0
1440 0 0 20.6 0 0
1504 0
1550 0 0 20.6 0 0 0
903 0 0 20.5 0 94.6 76.2

1209 0
1220 0 0 20.7 45 25
1230 0
1244 0
1258 0
1305 0 0 19.6 55.3 59.9
1314 0
1334 0
1358 0
1410 2 7 13.7 40.6 2600
1421 0
1448 0
1450 2 7 13.1 104 3100
1506 0
1555 0 6 13.6 0 130 2900
848 0 2 15.5 0 275 760

1200 29000
1210 29000
1215 0 3 20.1 0 0
1236 31000
1251 31000
1307 31000
1310 0 3 20.1 0 0
1332 30000
1348 29000
1350 0 3 20.1 0 0
1412 29000
1432 29000
1502 28000
1510 0 3 20.2 0 0
1553 0 0 20.7 0 0 0

MW-10 

MW-9

SW-5



CALCULATIONS

Convert cubic feet per minute (cfm) to standard cubic feet per minute scfm

cfm is the actual flow that was recorded on-site, see field forms.
PsatΦ is found using vapor pressure charts

F R C K
The scfm can be found from the ideal gas law (PV = nRT) 0 460 0 273 1 atm

60 520 15.5 288.5 14.696 psi
Ps * Vs / Ts = Pa * Va / Ta 68 528 20 293 29.92 in Hg

Vs = Va * (Pa / Ps) * (Ts / Ta) 77 537 25 298 407.2 in wc

where:
s = standard
a = actual Ta = Temp at the point of measurement Conversion Factors

Pa = Pressure (absolute at the point of measurement) (Pamb - VACwell) in Hg = 0.49115 psi
in Hg = 13.6 in wc

The scfm can also be found using the equation: psi = 27.7 in wc
(Eq 2) SCFM = ACFM *( (Pact-PsatΦ)/Pstd) *( Tstd/Tact) psi = 2.036 in Hg

where:
SCFM = STANDARD cubic feet per minute

ACFM = ACTUAL cubic feet per minute

Pamb = actual barometric pressure (psi) in ambient Air

Pact = actual barometric pressure (psi) at the point of measurement (Pamb-VACwell)

PsatΦ = saturation pressure at the actual temperature (psi) SEE VAPOR PRESSURE CHART at Well Temp

Pstd = 14.7 psi (standard absolute air pressure at sea level)

Tact = actual ambient temperature Rankine (F + 460)

Tstd = 520 Rankine (60 degrees F)

NOTE: Relative humidity has relatively little affect on the result.  Therefore ignore or assume it is 0.8 on average.
Higher Temperatures than standard will lower Scfm
High Vacuum (i.e. Lower Pressure than standard) will lower Scfm
Higher Pressure than standard will increase Scfm

EQ 1 EQ 2

Va = 23.1 Acfm ACFM = 23.1 cfm
Pamb = 14.540 psi Pamb = 14.54 psi

VACwell = 5.5 in Hg VACwell = 2.701 psi
VACwell = 2.701 psi Pact = 11.84 psi

Pa = 11.839 psi PsatΦ = 0.1125 psi at 38 F
Ps = 14.696 psi Pstd = 14.7 psi
Ta = 38 F Tact (F) = 38 F
Ta = 498 R Tact = 498 R
Ts = 520 F Tstd (F) = 60 F
Vs = 19.4 Scfm Tstd = 520 R

SCFM = 19.2 cfm

Standard
PRESSURE

Standard
TEMPERATURES
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Temp Press Temp Press Temp Press Temp Press Temp Press Temp Press
°F PSIA °F PSIA °F PSIA °F PSIA °F PSIA °F PSIA
t p t p t p t p t p t p

32 0.08859 47 0.15909 63 0.285 79 0.4909 95 0.8162 111 1.3133

32.018 0.08866 48 0.1652 64 0.2952 80 0.5073 96 0.8416 112 1.3516

33 0.09223 49 0.17151 65 0.3057 81 0.5241 97 0.8677 113 1.3909

34 0.09601 50 0.17803 66 0.3165 82 0.5414 98 0.8945 114 1.4311

35 0.09992 51 0.18477 67 0.3276 83 0.5593 99 0.922 115 1.4723

36 0.10397 52 0.19173 68 0.3391 84 0.5776 100 0.9503 116 1.5145

37 0.10816 53 0.19892 69 0.351 85 0.5964 101 0.9792 117 1.5578

38 0.1125 54 0.20635 70 0.3632 86 0.6158 102 1.009 118 1.6021

39 0.117 55 0.214 71 0.3758 87 0.6357 103 1.0395 119 1.6475

40 0.12166 56 0.2219 72 0.3887 88 0.6562 104 1.0708 120 1.694

41 0.12648 57 0.2301 73 0.4021 89 0.6772 105 1.1029 121 1.7417

42 0.13146 58 0.2386 74 0.4158 90 0.6988 106 1.1359 122 1.7904

43 0.13662 59 0.2473 75 0.43 91 0.7211 107 1.1697 123 1.8404

44 0.14196 60 0.2563 76 0.4446 92 0.7439 108 1.2044 124 1.8915

45 0.14748 61 0.2655 77 0.4596 93 0.7674 109 1.2399 125 1.9438

46 0.15319 62 0.2751 78 0.475 94 0.7914 110 1.2763 126 1.9974



CALCULATIONS

Convert Flow (Scfm) and Concentration (ppmv or mg/L) into Mass Extraction Rate (lb/hr)

TPH vapor removal rate given concentration in ppmv

The vapor removal rate is found using the equation MER = K * Q * C * MW

where:
MER = Mass Extraction Rate

K = Conversion factor to obtain results in (lbs/hr)
K for TPHx = 1.58E-07 if MW is in lb/mole 3.48E-10 if MW is in g/mole
mol = ~24 L TPHx at STP
mol = 379.7 CF TPHx at STP Assuming MW for gasoline 100 g/mole Back calculated from laboratory data

from PV = nRT, V/n = 10.73*520/14.696 114 g/mole also published
ppmv = CF TPHx / 10^6 CF AIR Assuming MW for diesel 233 g/mole USEPA
hr = 60 min
g = 2.2046 x 10^-3 lbs Assuming MW for oil 350 g/mole Range 300 to 400

Q = flow rate of extracted soil vapors (Scfm)
K = 1.58E-07

C = concentration of TPH (ppmv) ppmv = V TPHx / 10^6 V vapor Q = 15.3 Scfm Example
V can be any units C = 4,300 ppmv MW-10

MW = molecular weight of the TPH (grams per mole) MW = 100 g/mole TPH-G
MER = 1.0 lbs/hr 1115am
MER = 24.9 lbs/day

TPH vapor removal rate given concentration in mg/L

The vapor removal rate can also be found using the equation MER = K * Q * C
where:
MER = Mass Extraction Rate (lbs/day)

K = Conversion factor to obtain results in (lbs/day) K = 8.90E-02
K = 8.98E-02 Q = 15.3 Scfm
CF = 28.32 L mg = 2.2046 x 10^-6 lbs day = 1,440 min C = 18.0 mg/L

MER = 24.5 lbs/day
Q = flow rate of extracted groundwater (Scfm)

C = concentration of TPH (mg/L)

Convert TPH vapor concentration from mg/L to ppmv
Note: To convert mg/L to ug/m^3 multiply by 1 million

The conversion used the equation Cppmv = K * C * MW K = 2.37E-02
where: C = 18,000,000 ug/m^3
Cppmv = concentration of TPH (ppmv) MW = 100 g/mole TPH-G

Cppmv = 4266 ppmv
K = Conversion factor to obtain results in (lbs/day)

K = 2.37E+04
mol = ~24 L at STP from PV = nRT, V/n = 0.0821*298/1 K = 2.37E+04
m^3 = 1,000 L C = 18 mg/L

 MW = 100 g/mole TPH-G
MW = molecular weight of the TPH (grams per mole) Cppmv = 4266 ppmv

C = concentration of TPH (mg/L)
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CALCULATIONS

Convert Flow (gpm) and Concentration (mg/L) into Liquid Mass Extraction Rate (lb/hr)

TPH groundwater removal rate given concentration in mg/L

The groundwater removal rate is found using the equation LMER = K * Q * C
where:
LMER = Liquid Mass Extraction Rate

K = Conversion factor to obtain results in (lbs/hr) K = 5.00E-04 Example
K for TPH = 5.00E-04 Q = 0.514 gpm MW-10
gal = 3.784 L mg = 2.2046 x 10^-6 lbs hr = 60 min C = 16 mg/L TPH-D

MER = 0.0041 lbs/hr 1415am
Q = flow rate of extracted groundwater (gpm) MER = 0.0987 lbs/day

C = concentration of TPH (mg/L)
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Prjct # Sheet 1 of 3

Job Des'd Date

Description Check'd Date

Row

A B C D E F G H I J K L M

PROJECT Client:

Engineer City:

Project No. State:

2.0   DESIGN OBJECTIVE

3.0    REFERENCES

1
2
3
4

4.0    GENERAL ASSUMPTIONS

1
2
3
4

4.1 SPREADSHEET USE

The speadsheet uses the following color convention for cells used for the analysis in the spreadsheet

User input values

Calculated or referenced values input from another cell 

AIR EXCHANGE CALCULATIONS

Air Volume Calcs
Laurel Station RI/FS

33762778.00002

Demetrio Cabinillas
Cary Brown April 3, 2013

April 3, 2013

Bellingham

Porosity is 0.23
Area of plume was provided by CADD

Washington

Reference

Laurel Station RI/FS
Cary Brown

1.0   PROJECT INPUT

Kinder Morgan

33762778.00002

The objective of this analysis is to estimate the total air volume in the TPH plume exceeding 3,300 
mg/kg
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Air Volume Calcs
Laurel Station RI/FS

33762778.00002

Demetrio Cabinillas
Cary Brown April 3, 2013

April 3, 2013
Reference

5.0   DATA and SPECIFIC ASSUMPTIONS

5.1 AREA & VOLUME - TPH greater than 3,300 mg/kg in SOIL (Former Oily Water Sump)

= 2,482 ft2

= 11 ft

Volume of Soil, Air, and perched water 26,706 ft3

5.2 AREA & VOLUME - TPH greater than 3,300 mg/kg in SOIL (Former Pumps)

= 893 ft2

= 10 ft

Volume of Soil, Air, and perched water 8,930 ft3

6.1 Air Volume FOR 3,300 mg/kg Area

= 0.23
= 26,706 CF
= 8,930 CF

= 35,636 CF

= 8,196 CF

The size of the 3,300 mg/kg Concentration was approximated by CADD 

Thickness of Contaminated Zone
Surface area of Contamination

Volume of air in Contaminated Soil Plume

Combined Volume of soil, air, and water

6.0   Air Volume in Plume

This calculation is based on a porosity of 0.35

The size of the 3,300 mg/kg Concentration was approximated by CADD 

Surface area of Contamination
Thickness of Contaminated Zone

Porosity
Oily Water Sump Volume
Former Pump Volume
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Air Volume Calcs
Laurel Station RI/FS

33762778.00002

Demetrio Cabinillas
Cary Brown April 3, 2013

April 3, 2013
Reference

7.1 Number of Air Exchanges at 100 cfm

= 8,196 CF
= 100 CFM

= 82 MIN

= 1.4 HR

= 17.6 #/day

7.2 Number of Air Exchanges at 200 cfm

= 8,196 CF
= 200 CFM

= 41 MIN

= 0.7 HR

= 35.1 #/day

7.0   Number of Air Exchanges in Plume

This calculation assumes five (5) DPE or SVE wells at 20 cfm each

Time for one complete air exchange

Number of Air Exchanges per Day

Volume of Air in Contaminated Soil Plume
Air Flow Rate through treatment Area

Time for one complete air exchange

This calculation assumes ten (10) DPE or SVE wells at 20 cfm each

Volume of Air in Contaminated Soil Plume
Air Flow Rate through treatment Area

Time for one complete air exchange

Time for one complete air exchange

Number of Air Exchanges per Day
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APPENDIX L 

BV Pilot Test Field Data and Graphs 







































 

 

MW-9  
BV PILOT TEST 

  



 

 

Pressure Graphs 
  

















 

 

Groundwater Elevation Graphs 
  

















 

 

Oxygen/Helium Graphs 
 

  



















 

 

MW-10  
BV PILOT TEST 

  



 

 

Pressure Graphs 
  

















 

 

Groundwater Elevation Graphs 
 

  



















 

 

Oxygen Graphs 
  

















 

 

Helium Graphs 
 
 
 

  















 

 

APPENDIX M 

Media Quantity Estimates 



 

 

INITIAL SITE CONDITIONS 
  



 

 

INITIAL GROUNDWATER VOLUME CALCULATION 
 
  



Assumptions
The volume of the Groundwater (GW) was determined using boring logs and GW level information
The average depth to GW was used  plus an additional 5 feet to determine the GW
The bottom depth of the GW was assumed to not exceed where the boring logs no loger showed
wet as a soil indicator and where the soil was very dense.

Thickness of soil in perched GW zone at:
MW1 10 FT
MW2 25 FT
MW4 10 FT
MW5 10 FT
MW6 15 FT
MW7 30 FT
MW9 10 FT
MW10 6 FT
MW11 8 FT
SW4 10 FT

Average Thickness

13 FT

MW3, MW8, MW12, MW13, MW14 were dry and used to determine the 
area of the plume.

A = Total Area (from Figure estimate) = 36,800 SF
T = Thickness being excavated (estimated average) = 13.4 FT SENSITIVE

= 493,120 CF

The volume of perched groundwater is found using the equation Vw = Vt * P
where:

Porosity = 0.23 unitless

= 113,418 CF

= 848,477 GAL

= 7,084,783 Lbs

Min per Day = 1,440 min/day
Day per Year = 365 day/year

= 525,600 min/year
Day per Year = 3 gpm

= 0.5 YR

Vw = Volume of the perched groundwater
Vt = Total volume soil plus groundwater
P =  porosity

The volume of the soil in perched GW zone is found using the equation: Vt = A * T

T = The average thickness of perched GW  in contaminated zone

Vt = Volume

where:
Vt = Volume of the area where there is perched groundwater
A = Area perched groundwater in contaminated zone

Minutes in one Year

8.35 lbs per gallon is weight of water

Years till perched water is removed

Vw = Volume of perched groundwater

Vw = Volume of perched groundwater

Groundwater Volume Calculation - April 10, 2013 Page 1 4/15/2013
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Prjct # Sheet 1 of 3

Job Des'd Date

Description Check'd Date

Row

A B C D E F G H I J K L M

PROJECT Client:

Engineer City:

Project No. State:

2.0   DESIGN OBJECTIVE

3.0    REFERENCES

1
2
3
4

4.0    GENERAL ASSUMPTIONS

1
2
3
4
5 The bottom of soil exceeding CUL extends to an estimated 24 feet bgs at the Former Oily Water Sump
6 The soil exceeding CUL at the Former Oily Water Sump area has an average thickness of 15 feet

4.1 SPREADSHEET USE

The speadsheet uses the following color convention for cells used for the analysis in the spreadsheet

User input values

Calculated or referenced values input from another cell 

Reference

Figure 13:  Geologic Cross Section F-F'

Laurel Station RI/FS
Cary Brown

1.0   PROJECT INPUT

Kinder Morgan

33762778.00002
Bellingham

The top of the contaminated soil starts at 7 feet bgs at the Former Oily Water Sump

Figure 16:  Geologic Cross Section I-I'
Figure 14:  Geologic Cross Section G-G'

Porosity is 0.23
1 CY of Soil weights 1.9 tons or 3,800 pounds

SOIL TPH MASS CALCULATIONS

Contaminant Mass Calcs
Laurel Station RI/FS

33762778.00002

Cary Brown
Demetrio Cabanillas April 3, 2013

April 4, 2013

The contaminated soil ranges from 4 to 15 feet bgs at the Former Pump Station area

Washington

The objective of this analysis is to estimate the mass of TPH exceeding MTCA levels in soil within 
the plume areas as shown on Figure 9 (Soil Boring/Monitoring Well Locations Study Unit 1).  

Figure 9: Soil Boring/Monitoring well locations
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Reference

Contaminant Mass Calcs
Laurel Station RI/FS

33762778.00002

Cary Brown
Demetrio Cabanillas April 3, 2013

April 4, 2013

5.0   DATA and SPECIFIC ASSUMPTIONS

5.1 AREA & VOLUME - TPH greater than 3,300 mg/kg in SOIL (Oily Water Sump)

= 2,482 ft2

= 11 ft

Volume of Soil, Air, and perched water 27,302 ft3

Volume of Soil, Air, and perched water 1,011 CY

5.2 AREA & VOLUME - TPH greater than 3,300 mg/kg in SOIL Pump Station)

= 893 ft2

= 10 ft

Volume of Soil, Air, and perched water 8,930 ft3

Volume of Soil, Air, and perched water 331 CY

5.3 TOTAL VOLUME AND WEIGHT

= 3,375 ft2

= 1,342 CY
= 1.9 TN/CY

= 2,550 TN

Total Volume of Contamination
Soil Density

Total Weight of Contaminated Soil

The size of the 3,300 mg/kg Concentration was approximated by CADD 

Surface area of Contamination
Average Thickness of Contaminated Zone

The total volume and weight of contaminated soil near the former Oily Water Sump

Total Surface Area of Contamination

Surface area of Contamination

The size of the 3,300 mg/kg Concentration was approximated by CADD 

Average Thickness of Contaminated Zone
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Description Check'd Date

Row
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Reference

Contaminant Mass Calcs
Laurel Station RI/FS

33762778.00002

Cary Brown
Demetrio Cabanillas April 3, 2013

April 4, 2013

6.0   CONTAMINANT MASS IN OILY WATER SUMP TREATMENT AREA

6.1 MASS ESTIMATES FOR 3,300 mg/kg Area

Average Concentration in 3,300 mg/kg Volume = 5,780 mg/kg

= 1,342 CY

= 2,550 tons

= 2,313,000 kg

= 13,369 kg

= 29,474 lbs

Avg Concentration of TPHg in plume = 2,988 mg/kg

= 1,342 CY

= 2,550 tons

= 2,313,000 kg

= 6,910 kg

= 15,234 lbs

Avg Concentration of TPHd in plume = 1,556 mg/kg

= 1,342 CY

= 2,550 tons

= 2,313,000 kg

= 3,600 kg

= 7,936 lbs

Avg Concentration of TPHo in plume = 1,236 mg/kg

= 1,342 CY

= 2,550 tons

= 2,313,000 kg

= 2,859 kg

= 6,304 lbs

Weight of Soil

Volume of Soil and Air (from 5.1 and 5.2 above)

Weight of Soil

Weight of Soil

Mass of TPH in Soil

Mass of TPH in Soil

Weight of Soil

Weight of Soil

Mass of TPH in Soil

Mass of TPH in Soil

Volume of Soil and Air (from 5.1 and 5.2 above)

Weight of Soil

Mass of TPH in Soil

Mass of TPH in Soil

Volume of Soil and Air (from 5.1 and 5.2 above)

Mass of TPH in Soil

Volume of Soil and Air (from 5.1 and 5.2 above)

This calculation is based on the average concentration within the plume.  This was determined 
using the soil samples collected from the soil borings and monitoring wells within the 3,300 mg/kg 
plume area.  

Mass of TPH in Soil

Weight of Soil

Weight of Soil
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Job Des'd Date

Description Check'd Date

Row

A B C D E F G H I J K L M

PROJECT Client:

Engineer City:

Project No. State:

2.0   DESIGN OBJECTIVE

3.0    REFERENCES

1
2
3
4

4.0    GENERAL ASSUMPTIONS

1
2 The volume of the Groundwater (GW) was determined using boring logs and GW level information
3 The average depth to GW was used  plus an additional 5 feet to determine the GW
4

4.1 SPREADSHEET USE

The speadsheet uses the following color convention for cells used for the analysis in the spreadsheet

User input values

Calculated or referenced values input from another cell 

1.0   PROJECT INPUT

Kinder Morgan

33762778.00002

The objective of this analysis is to estimate the mass of TPH in groundwater within study unit 1 as 
shown on Figure 25 a  (Isoconcentration Contour Map for Groundwater February 2011).  

Figure 25a: Isoconcentration Contour Map Shallow Perched Groundwater February 2011

February 20, 2013

Bellingham

GW TPH MASS CALCULATIONS

Contaminant Mass Calcs
Laurel Station RI/FS

33762778.00002

Demetrio Cabanillas
Cary Brown February 20, 2013

Reference

Laurel Station RI/FS
Cary Brown

Washington

Porosity is 0.23

The bottom depth of the GW was assumed to not exceed where the boring logs no loger showed wet 
as a soil indicator and where the soil was very dense.
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Row
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February 20, 2013Contaminant Mass Calcs
Laurel Station RI/FS

33762778.00002

Demetrio Cabanillas
Cary Brown February 20, 2013

Reference

5.0   DATA and SPECIFIC ASSUMPTIONS

5.1 AREA & VOLUME - TPH greater than 500 ug/L

= 29,300 ft2

= 13 ft

Volume of Soil and Groundwater = 380,900 ft3

Volume of Soil and Groundwater = 2,850,000 gallons

Volume of Soil and Groundwater = 10,790,000 L

5.2 AREA & VOLUME - TPH greater than 100 ug/L

= 34,300 ft2

= 13 ft

Volume of Soil and Groundwater = 445,900 ft3

Volume of Soil and Groundwater = 3,340,000 gallons

Volume of Soil and Groundwater = 12,640,000 L

Total after subtracting out the previous volume = 1,850,000 L

The size of the 500 ug/L isoconcentration was approximated visually from the CADD drawings

Thickness of Saturated Zone

The size of the 100 ug/L isoconcentration was approximated visually from the CADD drawings

Surface area of Contamination
Thickness of Saturated Zone

Surface area of Contamination
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Row
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February 20, 2013Contaminant Mass Calcs
Laurel Station RI/FS

33762778.00002

Demetrio Cabanillas
Cary Brown February 20, 2013

Reference

6.1 MASS ESTIMATES FOR 500 ug/L Area

Average Concentration in 500 ug/L Volume = 4,474 ug/L

= 10,790,000 L

= 48,274 grams
= 0.23 --

= 2,481,700 L

= 11,103 grams

= 24 lbs

6.2 MASS ESTIMATES FOR 100 ug/L Area

Average Concentration in 100 ug/L Volume = 290 ug/L

= 1,850,000 L

= 537 grams
= 0.23 --

= 425,500 L

= 123 grams

= 0.3 lbs

6.3 COMBINED MASS ESTIMATE

= 25 lbs

Mass of TPH (water only)

Porosity

Volume of Contaminated Water

Mass of TPH (water only)

6.0   CONTAMINANT MASS

This calculation is based on the average concentration of TPH in the groundwater monitoring wells.  
This was determined using the groundwater samples collected from the monitoring wells within the 
500 ug/kg plume area. 

Mass of TPH (water only)

Mass of TPH (soil & water)

Mass of TPH (water only)

This calculation adds the individual mass estimates calculated above in sections 6.1 through 6.2

This calculation is based on the average concentration of TPH in the groundwater monitoring wells.  
This was determined using the groundwater samples collected from the monitoring wells within the 
100 ug/kg plume area. 

Volume of Soil and Groundwater (from 5.2 above)

Mass of TPH-G (soil & water)

Mass of TPH (water only)

Volume of Contaminated Water

Porosity

Volume of Soil and Groundwater (from 5.1 above)
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Description Check'd Date

Row

A B C D E F G H I J K L M

PROJECT Client:

Engineer City:

Project No. State:

2.0   DESIGN OBJECTIVE

3.0    REFERENCES

1
2
3
4

4.0    GENERAL ASSUMPTIONS

1
2 The volume of the Groundwater (GW) was determined using boring logs and GW level information
3 The average depth to GW was used  plus an additional 5 feet to determine the GW
4

4.1 SPREADSHEET USE

The speadsheet uses the following color convention for cells used for the analysis in the spreadsheet

User input values

Calculated or referenced values input from another cell 

Cary Brown Bellingham

CALCULATIONS

33762778.00002
Laurel Station RI/FS Cary Brown February 20, 2013
Contaminant Mass Calcs Demetrio Cabanillas February 20, 2013

Reference

1.0   PROJECT INPUT

Laurel Station RI/FS Kinder Morgan

33762778.00002 Washington

The objective of this analysis is to estimate the mass of TPH in groundwater within study unit 1 as 
shown on Figure 25 b  (Isoconcentration Contour Map for Groundwater June 2011).  

Figure 25b: Isoconcentration Contour Map Shallow Perched Groundwater June 2011

Porosity is 0.23

The bottom depth of the GW was assumed to not exceed where the boring logs no loger showed wet 
as a soil indicator and where the soil was very dense.
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33762778.00002
Laurel Station RI/FS Cary Brown February 20, 2013
Contaminant Mass Calcs Demetrio Cabanillas February 20, 2013

Reference

5.0   DATA and SPECIFIC ASSUMPTIONS

5.1 AREA & VOLUME - TPH-G greater than 500 ug/L

= 23,576 ft2

= 13 ft

Volume of Soil and Groundwater 306,488 ft3

Volume of Soil and Groundwater 2,290,000 gallons

Volume of Soil and Groundwater 8,670,000 L

5.2 AREA & VOLUME - TPH-G greater than 100 ug/L

= 28,576 ft2

= 13 ft

Volume of Soil and Groundwater 371,488 ft3

Volume of Soil and Groundwater 2,780,000 gallons

Volume of Soil and Groundwater 10,520,000 L

Total after subtracting out the previous Volumes 1,850,000 L

Surface area of Contamination
Thickness of Saturated Zone

The size of the 500 ug/L isoconcentration was approximated visually from the CADD drawings

The size of the 100 ug/L isoconcentration was approximated visually from the CADD drawings

Surface area of Contamination
Thickness of Saturated Zone

Page 11 4/15/2013



Page 1 of 3
Prjct # Sheet 4 of 15

Job Des'd Date

Description Check'd Date

Row
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33762778.00002
Laurel Station RI/FS Cary Brown February 20, 2013
Contaminant Mass Calcs Demetrio Cabanillas February 20, 2013

Reference

6.1 MASS ESTIMATES FOR 500 ug/L Area

Average Concentration in 500 ug/L Volume = 7,075 ug/L

= 8,670,000 L

= 61,340 grams
= 0.23 --

= 1,994,100 L

= 14,108 grams

= 31 lbs

6.2 MASS ESTIMATES FOR 100 ug/L Area

Average Concentration in 100 ug/L Volume = 0 ug/L

= 1,850,000 L

= 0 grams
= 0.23 --

= 425,500 L

= 0 grams

= 0.0 lbs

6.3 COMBINED MASS ESTIMATE

= 31 lbs

Mass of TPH (water only)

This calculation is based on the average concentration of TPH in the groundwater monitoring wells.  
This was determined using the groundwater samples collected from the monitoring wells within the 
100 ug/kg plume area. 

6.0   CONTAMINANT MASS

This calculation is based on the average concentration of TPH in the groundwater monitoring wells.  
This was determined using the groundwater samples collected from the monitoring wells within the 
500 ug/kg plume area. 

Volume of Soil and Groundwater (from 5.1 above)

Mass of TPH (soil & water)
Porosity

Volume of Contaminated Water

Mass of TPH (water only)

This calculation adds the individual mass estimates calculated above in sections 6.1 through 6.4

Mass of TPH (water only)

Volume of Soil and Groundwater (from 5.2 above)

Mass of TPH-G (soil & water)
Porosity

Volume of Contaminated Water

Mass of TPH (water only)

Mass of TPH (water only)
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Job Des'd Date

Description Check'd Date

Row

A B C D E F G H I J K L M

PROJECT Client:

Engineer City:

Project No. State:

2.0   DESIGN OBJECTIVE

3.0    REFERENCES

1
2
3
4

4.0    GENERAL ASSUMPTIONS

1
2 The volume of the Groundwater (GW) was determined using boring logs and GW level information
3 The average depth to GW was used  plus an additional 5 feet to determine the GW
4

4.1 SPREADSHEET USE

The speadsheet uses the following color convention for cells used for the analysis in the spreadsheet

User input values

Calculated or referenced values input from another cell 

Cary Brown Bellingham

GW TPH MASS CALCULATIONS

33762778.00002
Laurel Station RI/FS Cary Brown February 20, 2013
Contaminant Mass Calcs Demetrio Cabanillas February 20, 2013

Reference

1.0   PROJECT INPUT

Laurel Station RI/FS Kinder Morgan

33762778.00002 Washington

The objective of this analysis is to estimate the mass of TPH in groundwater within study unit 1 as 
shown on Figure 25 c  (Isoconcentration Contour Map for Groundwater September 2011).  

Figure 25c: Isoconcentration Contour Map Shallow Perched Groundwater September 2011

Porosity is 0.23

The bottom depth of the GW was assumed to not exceed where the boring logs no loger showed wet 
as a soil indicator and where the soil was very dense.
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33762778.00002
Laurel Station RI/FS Cary Brown February 20, 2013
Contaminant Mass Calcs Demetrio Cabanillas February 20, 2013

Reference

5.0   DATA and SPECIFIC ASSUMPTIONS

5.1 AREA & VOLUME - TPH greater than 500 ug/L

= 0 ft2

= 13 ft

Volume of Soil and Groundwater 0 ft3

Volume of Soil and Groundwater 0 gallons

Volume of Soil and Groundwater 0 L

5.2 AREA & VOLUME - TPH greater than 100 ug/L

= 1,600 ft2

= 13 ft

Volume of Soil and Groundwater = 20,800 ft3

Volume of Soil and Groundwater = 160,000 gallons

Volume of Soil and Groundwater = 610,000 L

Total after subtracting out the previous volume = 610,000 L

Surface area of Contamination
Thickness of Saturated Zone

The size of the 500 ug/L isoconcentration was approximated visually from the CADD drawings

The size of the 100 ug/L isoconcentration was approximated visually from the CADD drawings

Surface area of Contamination
Thickness of Saturated Zone
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33762778.00002
Laurel Station RI/FS Cary Brown February 20, 2013
Contaminant Mass Calcs Demetrio Cabanillas February 20, 2013

Reference

6.1 MASS ESTIMATES FOR 500 ug/L Area

Average Concentration in 500 ug/L Volume = 0 ug/L

= 0 L

= 0 grams
= 0.23 --

= 0 L

= 0 grams

= 0 lbs

6.2 MASS ESTIMATES FOR 100 ug/L Area

Average Concentration in 100 ug/L Volume = 140 ug/L

= 610,000 L

= 85 grams
= 0.23 --

= 140,300 L

= 20 grams

= 0.0 lbs

6.3 COMBINED MASS ESTIMATE

= 0.0 lbs

Mass of TPH (water only)

This calculation is based on the average concentration of TPH in the groundwater monitoring wells.  
This was determined using the groundwater samples collected from the monitoring wells within the 
100 ug/kg plume area. 

6.0   CONTAMINANT MASS

This calculation is based on the average concentration of TPH in the groundwater monitoring wells.  
This was determined using the groundwater samples collected from the monitoring wells within the 
500 ug/kg plume area. 

Volume of Soil and Groundwater (from 5.1 above)

Mass of TPH (soil & water)
Porosity

Volume of Contaminated Water

Mass of TPH (water only)

This calculation adds the individual mass estimates calculated above in sections 6.1 through 6.4

Mass of TPH (water only)

Volume of Soil and Groundwater (from 5.2 above)

Mass of TPH-G (soil & water)
Porosity

Volume of Contaminated Water

Mass of TPH (water only)

Mass of TPH (water only)
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Row

A B C D E F G H I J K L M

PROJECT Client:

Engineer City:

Project No. State:

2.0   DESIGN OBJECTIVE

3.0    REFERENCES

1
2
3
4

4.0    GENERAL ASSUMPTIONS

1
2 The volume of the Groundwater (GW) was determined using boring logs and GW level information
3 The average depth to GW was used  plus an additional 5 feet to determine the GW
4

4.1 SPREADSHEET USE

The speadsheet uses the following color convention for cells used for the analysis in the spreadsheet

User input values

Calculated or referenced values input from another cell 

Cary Brown Bellingham

CALCULATIONS

33762778.00002
Laurel Station RI/FS Cary Brown February 20, 2013
Contaminant Mass Calcs Demetrio Cabanillas February 20, 2013

Reference

1.0   PROJECT INPUT

Laurel Station RI/FS Kinder Morgan

33762778.00002 Washington

The objective of this analysis is to estimate the mass of TPH in groundwater within study unit 1 as 
shown on Figure 25d  (Isoconcentration Contour Map for Groundwater December 2011).  

Figure 25d: Isoconcentration Contour Map Shallow Perched Groundwater December 2011

Porosity is 0.23

The bottom depth of the GW was assumed to not exceed where the boring logs no loger showed wet 
as a soil indicator and where the soil was very dense.
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33762778.00002
Laurel Station RI/FS Cary Brown February 20, 2013
Contaminant Mass Calcs Demetrio Cabanillas February 20, 2013

Reference

5.0   DATA and SPECIFIC ASSUMPTIONS

5.1 AREA & VOLUME - TPH-G greater than 500 ug/L

= 27,575 ft2

= 13 ft

Volume of Soil and Groundwater 358,475 ft3

Volume of Soil and Groundwater 2,680,000 gallons

Volume of Soil and Groundwater 10,140,000 L

5.2 AREA & VOLUME - TPH-G greater than 100 ug/L

= 32,575 ft2

= 13 ft

Volume of Soil and Groundwater 423,475 ft3

Volume of Soil and Groundwater 3,170,000 gallons

Volume of Soil and Groundwater 12,000,000 L

Total after subtracting out the previous Volumes 1,860,000 L

Surface area of Contamination
Thickness of Saturated Zone

The size of the 500 ug/L isoconcentration was approximated visually from the CADD drawings

The size of the 100 ug/L isoconcentration was approximated visually from the CADD drawings

Surface area of Contamination
Thickness of Saturated Zone
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33762778.00002
Laurel Station RI/FS Cary Brown February 20, 2013
Contaminant Mass Calcs Demetrio Cabanillas February 20, 2013

Reference

6.1 MASS ESTIMATES FOR 500 ug/L Area

Average Concentration in 500 ug/L Volume = 6,360 ug/L

= 10,140,000 L

= 64,490 grams
= 0.23 --

= 2,332,200 L

= 14,833 grams

= 33 lbs

6.2 MASS ESTIMATES FOR 100 ug/L Area

Average Concentration in 100 ug/L Volume = 120 ug/L

= 1,860,000 L

= 223 grams
= 0.23 --

= 427,800 L

= 51 grams

= 0.1 lbs

6.3 COMBINED MASS ESTIMATE

= 33 lbs

Mass of TPH (water only)

This calculation is based on the average concentration of TPH in the groundwater monitoring wells.  
This was determined using the groundwater samples collected from the monitoring wells within the 
100 ug/kg plume area. 

6.0   CONTAMINANT MASS

This calculation is based on the average concentration of TPH in the groundwater monitoring wells.  
This was determined using the groundwater samples collected from the monitoring wells within the 
500 ug/kg plume area. 

Volume of Soil and Groundwater (from 5.1 above)

Mass of TPH (soil & water)
Porosity

Volume of Contaminated Water

Mass of TPH (water only)

This calculation adds the individual mass estimates calculated above in sections 6.1 through 6.4

Mass of TPH (water only)

Volume of Soil and Groundwater (from 5.2 above)

Mass of TPH-G (soil & water)
Porosity

Volume of Contaminated Water

Mass of TPH (water only)

Mass of TPH (water only)
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PROJECT Client:

Engineer City:

Project No. State:

2.0   DESIGN OBJECTIVE

3.0    REFERENCES

1
2
3
4

4.0    GENERAL ASSUMPTIONS

1
2 The volume of the Groundwater (GW) was determined using boring logs and GW level information
3 The average depth to GW was used  plus an additional 5 feet to determine the GW
4

4.1 SPREADSHEET USE

The speadsheet uses the following color convention for cells used for the analysis in the spreadsheet

User input values

Calculated or referenced values input from another cell 

Cary Brown Bellingham

CALCULATIONS

33762778.00002
Laurel Station RI/FS Cary Brown February 20, 2013
Contaminant Mass Calcs Demetrio Cabanillas February 20, 2013

Reference

1.0   PROJECT INPUT

Laurel Station RI/FS Kinder Morgan

33762778.00002 Washington

The objective of this analysis is to estimate the mass of TPH in groundwater within study unit 1 as 
shown on Figure 25e  (Isoconcentration Contour Map for Groundwater March 2012).  

Figure 25e: Isoconcentration Contour Map Shallow Perched Groundwater March 2012

Porosity is 0.23

The bottom depth of the GW was assumed to not exceed where the boring logs no loger showed wet 
as a soil indicator and where the soil was very dense.
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33762778.00002
Laurel Station RI/FS Cary Brown February 20, 2013
Contaminant Mass Calcs Demetrio Cabanillas February 20, 2013

Reference

5.0   DATA and SPECIFIC ASSUMPTIONS

5.1 AREA & VOLUME - TPH-G greater than 500 ug/L

= 17,275 ft2

= 13 ft

Volume of Soil and Groundwater 224,575 ft3

Volume of Soil and Groundwater 1,680,000 gallons

Volume of Soil and Groundwater 6,360,000 L

5.2 AREA & VOLUME - TPH-G greater than 100 ug/L

= 22,275 ft2

= 13 ft

Volume of Soil and Groundwater 289,575 ft3

Volume of Soil and Groundwater 2,170,000 gallons

Volume of Soil and Groundwater 8,210,000 L

Total after subtracting out the previous Volumes 1,850,000 L

Surface area of Contamination
Thickness of Saturated Zone

The size of the 500 ug/L isoconcentration was approximated visually from the CADD drawings

The size of the 100 ug/L isoconcentration was approximated visually from the CADD drawings

Surface area of Contamination
Thickness of Saturated Zone

Page 20 4/15/2013



Page 1 of 3
Prjct # Sheet 13 of 15

Job Des'd Date

Description Check'd Date

Row

A B C D E F G H I J K L M

33762778.00002
Laurel Station RI/FS Cary Brown February 20, 2013
Contaminant Mass Calcs Demetrio Cabanillas February 20, 2013

Reference

6.1 MASS ESTIMATES FOR 500 ug/L Area

Average Concentration in 500 ug/L Volume = 3,414 ug/L

= 6,360,000 L

= 21,713 grams
= 0.23 --

= 1,462,800 L

= 4,994 grams

= 11 lbs

6.2 MASS ESTIMATES FOR 100 ug/L Area

Average Concentration in 100 ug/L Volume = 195 ug/L

= 1,850,000 L

= 361 grams
= 0.23 --

= 425,500 L

= 83 grams

= 0.2 lbs

6.3 COMBINED MASS ESTIMATE

= 11 lbs

Mass of TPH (water only)

This calculation is based on the average concentration of TPH in the groundwater monitoring wells.  
This was determined using the groundwater samples collected from the monitoring wells within the 
100 ug/kg plume area. 

6.0   CONTAMINANT MASS

This calculation is based on the average concentration of TPH in the groundwater monitoring wells.  
This was determined using the groundwater samples collected from the monitoring wells within the 
500 ug/kg plume area. 

Volume of Soil and Groundwater (from 5.1 above)

Mass of TPH (soil & water)
Porosity

Volume of Contaminated Water

Mass of TPH (water only)

This calculation adds the individual mass estimates calculated above in sections 6.1 through 6.4

Mass of TPH (water only)

Volume of Soil and Groundwater (from 5.2 above)

Mass of TPH-G (soil & water)
Porosity

Volume of Contaminated Water

Mass of TPH (water only)

Mass of TPH (water only)
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A B C D E F G H I J K L M

1.0   PROJECT INPUT

PROJECT Client:

Engineer City:

Project No. State:

2.0   DESIGN OBJECTIVE

3.0    REFERENCES

1
2
3
4

4.0    GENERAL ASSUMPTIONS

1
2
3
4
5
6
7 Imported backfill materials are assumed to have a density of 1.9 tons / CY
8
9
10

4.1 Spreadsheet Use

The spreadsheet uses the following color convention for cells used for the analysis in the spreadsheet

User input values

Calculated or referenced values input from another cell 

Cary Brown February 18, 2013
Reference

Laurel Station Kinder Morgan
Cary Brown Bellingham
33762778.00002 Washington

The objective of this analysis is to estimate the volumes of material needed to implement Remedy Repair 
Alternative #1.  Specificially the material volumes for fill material are calculated.

Clean overburden depth averages 14 feet east of retainnig wall

Materials excavated from the site are assumed to have a density of 1.9 tons / CY

Figure 13:  Geologic Cross Section F-F'

Figure 16:  Geologic Cross Section I-I'

MATERIAL VOLUME CALCULATIONS (ALT 1)

33762778.00002
Laurel Station Demetrio Cabanillas February 18, 2013

Figure 50 Alternative 1 Comprehensive Excavation

Figure 14:  Geologic Cross Section G-G'

Existing plume area will be excavated and disposed of off-site.
All material excavated will be transported off-site for disposal in a landfill, except for clean overburden
Clean overburden depth is approximately 8.5 feet west of retaining wall (Former Oily Water Tank Area)

Clean overburden depth is approximately 5 feet west of retaining wall (Former Pumps)

Alternative Volume Calculations - April 10, 2013 Page 1 4/15/2013
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Cary Brown February 18, 2013
Reference

MATERIAL VOLUME CALCULATIONS (ALT 1)

33762778.00002
Laurel Station Demetrio Cabanillas February 18, 2013

5.0  SPECIFIC ASSUMPTIONS AND CALCULATIONS (ALTERNATIVE 1)

5.1 TOTAL Excavation Volume (Oily Water Sump-West of Retaining Wall) (Quick Calculation)

A = Total Excavation Area (from Figure estimate) = 1,231 SF
T = Thickness being excavated (estimated average) = 21.0 FT SENSITIVE

= 25,851 CF
= 957 CY

5.2 TOTAL Excavation Volume (Oily Water Sump-East of Retaining Wall) (Quick Calculation)

A = Total Excavation Area (from Figure estimate) = 1,251 SF
T = Thickness being excavated (estimated average) = 23.0 FT SENSITIVE

= 28,773 CF
= 1,066 CY

5.3 TOTAL Excavation Volume (Former Pumps) (Quick Calculation)

A = Total Excavation Area (from Figure estimate) = 893 SF
T = Thickness being excavated (estimated average) = 15.0 FT SENSITIVE

= 13,395 CF
= 496 CY

 

V = Volume of the entire excavation

V = Volume
V = Volume

V = Volume of the entire excavation
A = Area planned for excavation
T = The average thickness being excavated across the entire excavation area

V = Volume
V = Volume

A = Area planned for excavation

T = The average thickness being excavated across the entire excavation area

V = Volume of the entire excavation

V = Volume

The volume of material excavated is found using the equation: V = A * T

where:

V = Volume

The volume of material excavated is found using the equation: V = A * T
where:

The volume of material excavated is found using the equation: V = A * T
where:

A = Area planned for excavation
T = The average thickness being excavated across the entire excavation area

Alternative Volume Calculations - April 10, 2013 Page 2 4/15/2013



Number of Pages 4
Prjct # Number of Sheets 18

Job Des'd Date

Description Check'd Date

Row

A B C D E F G H I J K L M

Cary Brown February 18, 2013
Reference

MATERIAL VOLUME CALCULATIONS (ALT 1)

33762778.00002
Laurel Station Demetrio Cabanillas February 18, 2013

5.4 TOTAL Excavation Volume (Overburden) (Quick Calculation)

A1 = Total Excavation Area (from Figure estimate) = 1,231 SF
T1 = Thickness being excavated (estimated average) = 8.5 FT SENSITIVE

= 10,464 CF
= 388 CY

A2 = Total Excavation Area (from Figure estimate) = 1,251 SF
T2 = Thickness being excavated (estimated average) = 14.0 FT SENSITIVE

= 17,514 CF
= 649 CY

A3 = Total Excavation Area (from Figure estimate) = 893 SF
T3 = Thickness being excavated (estimated average) = 5.0 FT SENSITIVE

= 4,465 CF
= 165 CY

= 1,618 CY
= 1,318 CY

5.5 TOTAL Excavation Volume (Sloped Area East and West of Plume) (Quick Calculation)

A = Total Excavation Area (from Figure estimate) = 1,405 SF
T = Thickness being excavated (estimated average) = 8.0 FT SENSITIVE

= 11,240 CF
= 416 CY

V2 = Volume
V2 = Volume

V3 = Volume of the excavation former pumps area

A3 = Area planned for excavation former pumps area

T3 = The average thickness being excavated former pumps area

Volume EXISTING  Disposed Off-site
Volume EXISTING  Stockpiles for re-use

The volume of material excavated is found using the equation: V = A * T
where:
V = Volume of the entire excavation
A = Area planned for excavation
T = The average thickness being excavated across the entire excavation area

V = Volume
V = Volume

V2 = Volume
V2 = Volume

V1 = Volume

A1 = Area planned for excavation west of retaining wall

V1 = Volume

The volume of material excavated is found using the equation: V = (A1 * T2) + (A2 * T2) + (A3 * T3)
where:
V = Volume of the entire excavation

A2 = Area planned for excavation east of retaining wall

T2 = The average thickness being excavated east of retianing wall
T1 = The average thickness being excavated west of retaining wall

V1= Volume of the excavation west of retaining wall
V2 = Volume of the excavation east of the retaining wall

Alternative Volume Calculations - April 10, 2013 Page 3 4/15/2013
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Cary Brown February 18, 2013
Reference

MATERIAL VOLUME CALCULATIONS (ALT 1)

33762778.00002
Laurel Station Demetrio Cabanillas February 18, 2013

5.6 TOTAL Excavation Volume (Retaining Wall) (Quick Calculation)

W =  (from Figure estimate) = 2 SF
L =  (from Figure estimate) 120
H =  (estimated average) = 5.0 FT SENSITIVE

= 1,200 CF
= 44 CY

5.7 TOTAL Excavation Volume (Quarry Spalls) (Quick Calculation)

A = Total Excavation Area (from Figure estimate) = 600 SF
T = Thickness being excavated (estimated average) = 1.0 FT SENSITIVE

= 600 CF
= 22 CYV = Volume

L = Length of retaining wall

where:
V = Volume of the entire excavation
A = Area planned for excavation
T = The average thickness being excavated across the entire excavation area

V = Volume

W = Width of retaining wall

H = Heigth of retaining wall

V = Volume
V = Volume

The volume of material excavated is found using the equation: V = A * T

The volume of material excavated is found using the equation: V = W * H * L
where:
V = Volume of the entire excavation

Alternative Volume Calculations - April 10, 2013 Page 4 4/15/2013
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1.0   PROJECT INPUT

PROJECT Client:

Engineer City:

Project No. State:

2.0   DESIGN OBJECTIVE

3.0    REFERENCES

1
2
3

4.0    GENERAL ASSUMPTIONS

1
2
3
4
5 Imported backfill materials are assumed to have a density of 1.9 tons / CY
6 Gravel Pad will be replaced and covered by an Asphalt Cap

8
9
10

4.1 Spreadsheet Use

The spreadsheet uses the following color convention for cells used for the analysis in the spreadsheet

User input values

Calculated or referenced values input from another cell 

Cary Brown February 18, 2013

MATERIAL VOLUME CALCULATIONS (ALT 2)

33762778.00002
Laurel Station Demetrio Cabanillas February 18, 2013

Reference

Laurel Station Kinder Morgan
Cary Brown Bellingham
33762778.00002 Washington

The objective of this analysis is to estimate the volumes of material needed to implement Remedy 
Repair Alternative #2.  Specificially the material volumes for fill material, and asphalt paving are 
calculated.

Figure 51 Alternative 2 Dual Phase Extraction Plan View

Trenches to be excavated for underground piping.
All material excavated will be transported off-site for disposal in a landfill, except for clean overburden
Clean overburden depth varies from 5 to 14 feet
Materials excavated from the site are assumed to have a density of 1.9 tons / CY

Alternative Volume Calculations - April 10, 2013 Page 5 4/15/2013
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Cary Brown February 18, 2013

MATERIAL VOLUME CALCULATIONS (ALT 2)

33762778.00002
Laurel Station Demetrio Cabanillas February 18, 2013

Reference

5.0  SPECIFIC ASSUMPTIONS AND CALCULATIONS (ALTERNATIVE 2)

5.1 TOTAL Drill Cuttings Volume (DPE wells & GW monitoring wells) (Quick Calculation)

π = 3.14

X = number of wells being drilled

r = 0.17 FT
h = 30.0 FT SENSITIVE
X = 13.0

= 34 CF
= 1 CY
= 220 GAL

5.2 TOTAL Excavation Volume (Piping for DPE wells) (Quick Calculation)

A = Total Excavation Area (from Figure estimate) = 300 SF
T = Thickness being excavated (estimated average) = 2.0 FT SENSITIVE

= 600 CF
= 22 CY

5.3 Asphalt Cap Material Volume

A = Asphalt Pad (from CADD) = 10,000 SF
T = Thickness = 0.25 FT

= 2,500 CF SENSITIVE
= 93 CY

V = Volume

The cross sectional area of existing garavel pad is estimated based on Figure 45

V = Volume
V = Volume

The volume of material produced during drill cuttings is found using the equation: V =( π * r2 * h) * X

where:

V = Volume of the drilled well
r = radius of the well

h = The average depth of the well

The volume of material excavated is found using the equation: V = A * T
where:
V = Volume of the entire excavation
A = Area planned for excavation
T = The average thickness being excavated across the entire excavation area

V = Volume
V = Volume

Volume Asphalt Cap needed

The volume of new asphalt cap material needed is found using the equation: V = A * T
where:
V = Volume of Asphalt Pad
A = Cross sectional area
T = The average thickness of Asphalt Pad

V = Volume

Alternative Volume Calculations - April 10, 2013 Page 6 4/15/2013
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1.0   PROJECT INPUT

PROJECT Client:

Engineer City:

Project No. State:

2.0   DESIGN OBJECTIVE

3.0    REFERENCES

1
2
3

4.0    GENERAL ASSUMPTIONS

1 All material excavated will be transported off-site for disposal in a landfill, except for clean overburden
2
3 Materials excavated from the site are assumed to have a density of 1.9 tons / CY
4 Imported backfill materials are assumed to have a density of 1.9 tons / CY
5 Gravel Pad will be replaced and covered by an Asphalt Cap
6
7
8
9
10

4.1 Spreadsheet Use

The spreadsheet uses the following color convention for cells used for the analysis in the spreadsheet

User input values

Calculated or referenced values input from another cell 

The objective of this analysis is to estimate the volumes of material needed to implement Remedy 
Repair Alternative #3.  Specificially the material volumes for fill material, and asphalt paving are 
calculated.

Figure 52 Alternative 3 Thermal Treatment Plan View

Clean overburden depth varies from 5 to 14 feet

MATERIAL VOLUME CALCULATIONS (ALT 3)

33762778.00002
Laurel Station Demetrio Cabanillas February 18, 2013

Cary Brown February 18, 2013
Reference

Laurel Station Kinder Morgan
Cary Brown Bellingham
33762778.00002 Washington

Alternative Volume Calculations - April 10, 2013 Page 7 4/15/2013
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MATERIAL VOLUME CALCULATIONS (ALT 3)

33762778.00002
Laurel Station Demetrio Cabanillas February 18, 2013

Cary Brown February 18, 2013
Reference

5.0  SPECIFIC ASSUMPTIONS AND CALCULATIONS (ALTERNATIVE 3)

5.1 Asphalt Cap Material Volume

A = Asphalt Pad (from CADD) = 10,000 SF
T = Thickness = 0.25 FT

= 2,500 CF SENSITIVE
= 93 CY

5.2 TOTAL Drill Cuttings Volume (TCH Borings) (Quick Calculation)

π = 3.14

X = number of wells being drilled

r = 0.67 FT
h = 30.0 FT SENSITIVE
X = 13.0

= 550 CF
= 20 CY
= 3,536 GAL

5.3 TOTAL Drill Cuttings Volume (SVE Well) (Quick Calculation)

π = 3.14

X = number of wells being drilled

r = 0.67 FT
h = 20.0 FT SENSITIVE
X = 7.0

= 197 CF
= 7 CY
= 1,269 GAL

A = Cross sectional area
T = The average thickness of Asphalt Pad

V = Volume
Volume Asphalt Cap needed

The cross sectional area of existing garavel pad is estimated based on Figure 45
The volume of new asphalt cap material needed is found using the equation: V = A * T
where:
V = Volume of Asphalt Pad

The volume of material produced during drill cuttings is found using the equation: V =( π * r2 * h) * X
where:
V = Volume of the drilled well
r = radius of the well

V = Volume
V = Volume

The volume of material produced during drill cuttings is found using the equation: V =( π * r2 * h) * X

h = The average depth of the well

V = Volume

where:
V = Volume of the drilled well
r = radius of the well

h = The average depth of the well

V = Volume
V = Volume
V = Volume

Alternative Volume Calculations - April 10, 2013 Page 8 4/15/2013
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Description Check'd Date

Row

A B C D E F G H I J K L M

MATERIAL VOLUME CALCULATIONS (ALT 3)

33762778.00002
Laurel Station Demetrio Cabanillas February 18, 2013

Cary Brown February 18, 2013
Reference

5.4 TOTAL Drill Cuttings Volume (Temperature Well) (Quick Calculation)

π = 3.14

X = number of wells being drilled

r = 0.50 FT
h = 20.0 FT SENSITIVE
X = 6.0

= 94 CF
= 3 CY
= 606 GAL

5.5 TOTAL Drill Cuttings Volume (Pressure Well) (Quick Calculation)

π = 3.14

X = number of wells being drilled

r = 0.50 FT
h = 10.0 FT SENSITIVE
X = 1.0

= 8 CF
= 0 CY
= 50 GAL

= 31 CY

The volume of material produced during drill cuttings is found using the equation: V =( π * r2 * h) * X
where:
V = Volume of the drilled well

The volume of material produced during drill cuttings is found using the equation: V =( π * r2 * h) * X
where:
V = Volume of the drilled well

r = radius of the well

h = The average depth of the well

V = Volume
V = Volume
V = Volume

V = Volume

Volume EXISTING  Disposed Off-site

V = Volume
V = Volume

r = radius of the well

h = The average depth of the well

Alternative Volume Calculations - April 10, 2013 Page 9 4/15/2013
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Job Des'd Date

Description Check'd Date

Row
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1.0   PROJECT INPUT

PROJECT Client:

Engineer City:

Project No. State:

2.0   DESIGN OBJECTIVE

3.0    REFERENCES

1
2
3

4.0    GENERAL ASSUMPTIONS

1
2
3
4
5 Materials excavated from the site are assumed to have a density of 1.9 tons / CY
6 Imported backfill materials are assumed to have a density of 1.9 tons / CY
7 Gravel Pad will be replaced and covered by an Asphalt Cap
8
9
10

4.1 Spreadsheet Use

The spreadsheet uses the following color convention for cells used for the analysis in the spreadsheet

User input values

Calculated or referenced values input from another cell 

33762778.00002 Washington

The objective of this analysis is to estimate the volumes of material needed to implement Remedy 
Repair Alternative #4.  Specificially the material volumes for fill material, hot spot excavation and 
asphalt paving are calculated.

Figure 53 Alternative 4 Hot Spot Excavation (Through Slurry) Combined with DPE Plan View

Hot spot areas to be excavated
Trenches to be excavated for underground piping.
All material excavated will be transported off-site for disposal in a landfill, except for clean overburden
Clean overburden depth varies from 5 to 14 feet

Reference

Laurel Station Kinder Morgan
Cary Brown Bellingham

Cary Brown February 18, 2013

MATERIAL VOLUME CALCULATIONS (ALT 4)

33762778.00002
Laurel Station Demetrio Cabanillas February 18, 2013

Alternative Volume Calculations - April 10, 2013 Page 10 4/15/2013
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Row
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Reference

Cary Brown February 18, 2013

MATERIAL VOLUME CALCULATIONS (ALT 4)

33762778.00002
Laurel Station Demetrio Cabanillas February 18, 2013

5.0  SPECIFIC ASSUMPTIONS AND CALCULATIONS (ALTERNATIVE 4)

5.1 TOTAL Excavation Volume (Hot Spot Area) (Quick Calculation)

A = Total Excavation Area (from Figure estimate) = 2,000 SF
T = Thickness being excavated (estimated average) = 20.0 FT SENSITIVE

= 40,000 CF
= 1,481 CY

5.2 TOTAL Excavation Volume (Piping for DPE wells) (Quick Calculation)

A = Total Excavation Area (from Figure estimate) = 270 SF
T = Thickness being excavated (estimated average) = 2.0 FT SENSITIVE

= 540 CF
= 20 CY

5.3 Asphalt Cap Material Volume

A = Asphalt Pad (from CADD) = 10,000 SF
T = Thickness = 0.25 FT

= 2,500 CF SENSITIVE
= 93 CY

V = Volume
V = Volume

The cross sectional area of existing garavel pad is estimated based on Figure 45
The volume of new asphalt cap material needed is found using the equation: V = A * T
where:
V = Volume of Asphalt Pad
A = Cross sectional area
T = The average thickness of Asphalt Pad

V = Volume
Volume Asphalt Cap needed

T = The average thickness being excavated across the entire excavation area

The volume of material excavated is found using the equation: V = A * T
where:
V = Volume of the entire excavation
A = Area planned for excavation
T = The average thickness being excavated across the entire excavation area

V = Volume
V = Volume

The volume of material excavated is found using the equation: V = A * T

where:

V = Volume of the entire excavation
A = Area planned for excavation

Alternative Volume Calculations - April 10, 2013 Page 11 4/15/2013
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Job Des'd Date

Description Check'd Date

Row

A B C D E F G H I J K L M

Reference

Cary Brown February 18, 2013

MATERIAL VOLUME CALCULATIONS (ALT 4)

33762778.00002
Laurel Station Demetrio Cabanillas February 18, 2013

5.4 TOTAL Excavation Volume (Overburden) (Quick Calculation)

A = Total Excavation Area (from Figure estimate) = 2,000 SF
T = Thickness being excavated (estimated average) = 8.5 FT SENSITIVE

= 17,000 CF
= 630 CY

= 852 CY

= 1,481 CYIf bucket auger is used then volume disposed is

V = Volume of the entire excavation
A = Area planned for excavation
T = The average thickness being excavated across the entire excavation area

V = Volume
V = Volume

Volume EXISTING  Disposed Off-site

where:
The volume of material excavated is found using the equation: V = A * T
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Job Des'd Date

Description Check'd Date

Row

A B C D E F G H I J K L M

1.0   PROJECT INPUT

PROJECT Client:

Engineer City:

Project No. State:

2.0   DESIGN OBJECTIVE

3.0    REFERENCES

1
2
3

4.0    GENERAL ASSUMPTIONS

1
2
3
4
5 Imported backfill materials are assumed to have a density of 1.9 tons / CY
6 Gravel Pad will be replaced and covered by an Asphalt Cap

8
9
10

4.1 Spreadsheet Use

The spreadsheet uses the following color convention for cells used for the analysis in the spreadsheet

User input values

Calculated or referenced values input from another cell 

33762778.00002 Washington

The objective of this analysis is to estimate the volumes of material needed to implement Remedy 
Repair Alternative #5.  Specificially the material volumes for fill material, and asphalt paving are 
calculated.

Figure 56 Alternative 5 Soil Vapor Extraction

Trenches to be excavated for underground piping.
All material excavated will be transported off-site for disposal in a landfill, except for clean overburden
Clean overburden depth varies from 5 to 14 feet
Materials excavated from the site are assumed to have a density of 1.9 tons / CY

Reference

Laurel Station Kinder Morgan
Cary Brown Bellingham

Cary Brown February 18, 2013

MATERIAL VOLUME CALCULATIONS (ALT 5)

33762778.00002
Laurel Station Demetrio Cabanillas February 18, 2013
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Reference

Cary Brown February 18, 2013

MATERIAL VOLUME CALCULATIONS (ALT 5)

33762778.00002
Laurel Station Demetrio Cabanillas February 18, 2013

5.0  SPECIFIC ASSUMPTIONS AND CALCULATIONS (ALTERNATIVE 2)

5.1 TOTAL Drill Cuttings Volume (SVE wells & GW monitoring wells) (Quick Calculation)

π = 3.14

X = number of wells being drilled

r = 0.17 FT
h = 30.0 FT SENSITIVE
X = 15.0

= 39 CF
= 1 CY
= 253 GAL

5.2 TOTAL Excavation Volume (Piping for SVE wells) (Quick Calculation)

A = Total Excavation Area (from Figure estimate) = 320 SF
T = Thickness being excavated (estimated average) = 2.0 FT SENSITIVE

= 640 CF
= 24 CY

5.3 Asphalt Cap Material Volume

A = Asphalt Pad (from CADD) = 10,000 SF
T = Thickness = 0.25 FT

= 2,500 CF SENSITIVE
= 93 CYVolume Asphalt Cap needed

A = Area planned for excavation
T = The average thickness being excavated across the entire excavation area

V = Volume
V = Volume

The cross sectional area of existing garavel pad is estimated based on Figure 45
The volume of new asphalt cap material needed is found using the equation: V = A * T
where:
V = Volume of Asphalt Pad
A = Cross sectional area
T = The average thickness of Asphalt Pad

V = Volume

V = Volume of the entire excavation

The volume of material produced during drill cuttings is found using the equation: V =( π * r2 * h) * X

where:

V = Volume of the drilled well
r = radius of the well

h = The average depth of the well

V = Volume
V = Volume
V = Volume

The volume of material excavated is found using the equation: V = A * T
where:
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Number of Pages 2
Prjct # Number of Sheets 18

Job Des'd Date

Description Check'd Date

Row

A B C D E F G H I J K L M

1.0   PROJECT INPUT

PROJECT Client:

Engineer City:

Project No. State:

2.0   DESIGN OBJECTIVE

3.0    REFERENCES

1
2
3

4.0    GENERAL ASSUMPTIONS

1
2
3 Gravel pad will be replaced and covered by an asphalt cap
4
5

4.1 Spreadsheet Use

The spreadsheet uses the following color convention for cells used for the analysis in the spreadsheet

User input values

Calculated or referenced values input from another cell 

Existing quarry spalls in the ditch will be removed as needed for GCL to be keyed into the Bellingham 
Drift and to line the bottom of the low point of the ditch..
Quarry spalls will be stockpile and reused following installation of GCL.  

Reference

Laurel Station Kinder Morgan
Cary Brown Bellingham
33762778.00002 Washington

The objective of this analysis is to estimate the volumes of material needed to implement surface 
water controls that are common to all alternatives.  Specificially the material volumes for excavation 
of the quarry spalls in the surface ditch, GCL material required, and french drain material volumes are 
calculated.

Figure 57 Alternative 6 Capping, Institutional Controls, and MNA

SW Ditch and French Drain Cary Brown June 1, 2012

MATERIAL VOLUME CALCULATIONS (SW CONTROLS)

33762778.00002
Laurel Station Melanie Young June 1, 2012



5.1 TOTAL Excavation Volume (Surface Water Ditch) (Quick Calculation)

W = (estimated average) = 9 FT
H = (estimated average) = 3 FT SENSITIVE
L = (From Figure estimate) 320 FT

= 8,640 CF
= 320 CY

5.2 TOTAL Excavation Volume (French Drain) (Quick Calculation)

W = (estimated average) = 10 FT
H = (estimated average) = 5 FT SENSITIVE
L = (From Figure estimate) 40 FT

= 2,000 CF
= 74 CYV = Volume

H = Height of ditch

H = Height of french drain

where:
V = Volume of the entire excavation

V = Volume

L = Length of french drain

L = Length of ditch

V = Volume
V = Volume

The volume of material excavated is found using the equation: V = W * H * L

W = Width of french drain

The volume of material excavated is found using the equation: V = W * H * L
where:
V = Volume of the entire excavation
W = Width of ditch

5.0  SPECIFIC ASSUMPTIONS AND CALCULATIONS (SW CONTROLS)
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Job Des'd Date

Description Check'd Date

Row

A B C D E F G H I J K L M

PROJECT Client:

Engineer City:

Project No. State:

2.0   DESIGN OBJECTIVE

3.0    REFERENCES

1
2
3
4

4.0    GENERAL ASSUMPTIONS

1
2
3
4
5 The bottom of soil exceeding CUL extends to an estimated 24 feet bgs at the Former Oily Water Sump
6 The soil exceeding CUL at the Former Oily Water Sump area has an average thickness of 15 feet

4.1 SPREADSHEET USE

The speadsheet uses the following color convention for cells used for the analysis in the spreadsheet

User input values

Calculated or referenced values input from another cell 

1 CY of Soil weights 1.9 tons or 3,800 pounds
The contaminated soil ranges from 4 to 15 feet bgs at the Former Pump Station area
The top of the contaminated soil starts at 7 feet bgs at the Former Oily Water Sump

Figure 13:  Geologic Cross Section F-F'
Figure 14:  Geologic Cross Section G-G'
Figure 16:  Geologic Cross Section I-I'

Porosity is 0.23

33762778.00002 Washington

The objective of this analysis is to estimate the mass of TPH exceeding MTCA levels in soil 
following hot spot excavation within the plume areas as shown on Figure 9 (Soil Boring/Monitoring 
Well Locations Study Unit 1).  

Figure 9: Soil Boring/Monitoring well locations

1.0   PROJECT INPUT

Laurel Station RI/FS Kinder Morgan
Cary Brown Bellingham

Contaminant Mass Calcs Demetrio Cabanillas April 5, 2013
Reference

ALT 4 REMAINING SOIL TPH MASS CALCULATIONS

33762778.00002
Laurel Station RI/FS Cary Brown April 5, 2013
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Contaminant Mass Calcs Demetrio Cabanillas April 5, 2013
Reference

33762778.00002
Laurel Station RI/FS Cary Brown April 5, 2013

5.0   DATA and SPECIFIC ASSUMPTIONS

5.1 AREA & VOLUME - TPH greater than 3,300 mg/kg in SOIL (Oily Water Sump)

= 2,482 ft2

= 11 ft

Volume of Soil, Air, and perched water 27,302 ft3

Volume of Soil, Air, and perched water 1,011 CY

5.2 AREA & VOLUME - TPH greater than 3,300 mg/kg in SOIL Pump Station

= 893 ft2

= 10 ft

Volume of Soil, Air, and perched water 8,930 ft3

Volume of Soil, Air, and perched water 331 CY

5.3 TOTAL VOLUME AND WEIGHT

= 3,375 ft2

= 1,342 CY
= 1.9 TN/CY

= 2,550 TN

Soil Density

Total Weight of Contaminated Soil

Average Thickness of Contaminated Zone

The total volume and weight of contaminated soil near the former Oily Water Sump

Total Surface Area of Contamination

Total Volume of Contamination

Surface area of Contamination
Average Thickness of Contaminated Zone

The size of the 3,300 mg/kg Concentration was approximated by CADD 

Surface area of Contamination

The size of the 3,300 mg/kg Concentration was approximated by CADD 

4/15/2013
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Contaminant Mass Calcs Demetrio Cabanillas April 5, 2013
Reference

33762778.00002
Laurel Station RI/FS Cary Brown April 5, 2013

5.4 AREA & VOLUME - Remaining in place after HOT SPOT EXCAVATION (Oily Water Sump)

= 450 ft2

= 11 ft

Volume of Soil, Air, and perched water = 4,950 ft3

Volume of Soil, Air, and perched water = 183 CY

= 1,050 ft2

= 3.5 ft

Volume of Soil, Air, and perched water = 3,675 ft3

Volume of Soil, Air, and perched water = 136 CY

= 319 CY

6.0   CONTAMINANT MASS IN OILY WATER SUMP TREATMENT AREA

6.1 MASS ESTIMATES FOR UNDER FORMER FORMER OILY WATER SUMP

Average Concentration in 3,300 mg/kg Volume = 4,300 mg/kg

= 319 CY

= 607 tons

= 551,000 kg

= 2,369 kg

= 5,223 lbs

6.2 MASS ESTIMATES FOR UNDER FORMER PUMP STATION 

Avg Concentration of TPH exceeding 3,300 mg/kg = 5,300 mg/kg

= 331 CY

= 628 tons

= 570,000 kg

= 3,021 kg

= 6,660 lbs

6.3 TOTAL MASS OF TPH REMAINING IN-PLACE AFTER HOT SPOT EXCAVATION

= 5,223 lbs
= 6,660 lbs

= 11,883 lbs

Volume Remaining in Place after Hot Spot Excavation

Volume of Soil and Air (from 5.2 above)

Weight of Soil

Weight of Soil

Weight of Soil

Weight of Soil

Mass of TPH in Soil

Mass of TPH in Soil

Mass of TPH in Soil

Mass of TPH in Soil

Mass of TPH in Soil near Oily Water Sump
Mass of TPH in Soil under former Pump Station

Mass of TPH in Soil

This calculation is based on the average concentration of soil following hot spot excavation.  This 
was determined using the soil samples collected from the soil borings and monitoring wells within 
the 3,300 mg/kg plume area that are likely to be left in place after excavation.  

Volume of Soil and Air (from 5.4 above)

The size of the unexcavated portion of the plume was approximated by CADD 

Surface area of Contamination
Average Thickness of Contaminated Zone

The estimated size of the excavated portion of the plume with soil below 20 feet bgs

Surface area of Contamination
Average Thickness of Contaminated Zone

4/15/2013
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Row
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PROJECT Client:

Engineer City:

Project No. State:

2.0   DESIGN OBJECTIVE

3.0    REFERENCES
 

1
2
3
4

4.0    GENERAL ASSUMPTIONS

1
2
3
4

4.1 SPREADSHEET USE

The speadsheet uses the following color convention for cells used for the analysis in the spreadsheet

User input values

Calculated or referenced values input from another cell 

ALT 2 DPE MASS REMOVAL CALCULATIONS

Contaminant Mass Calcs
Laurel Station RI/FS

33762778.00002

Cary Brown
Demetrio Cabinillas February 20, 2013

March 21, 2013

Bellingham

The mass of TPH was obtained from the mass calculations spreadsheet
The system is running 85% of the time

Washington

Reference

Figure 51: Alternative 2 Dual Phase Extraction Plan View

Laurel Station RI/FS
Cary Brown

1.0   PROJECT INPUT

Kinder Morgan

33762778.00002

The objective of this analysis is to estimate the mass of TPH removed within the plume areas as 
shown on Figure 9 (TPH Soil Conentrations 2010-2011).  

Contaminant mass calculations spreadsheet

Page 1 4/15/2013
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Contaminant Mass Calcs
Laurel Station RI/FS

33762778.00002

Cary Brown
Demetrio Cabinillas February 20, 2013

March 21, 2013
Reference

5.1 MASS OF TPH WITH THE 3,300 mg/kg Area PLUME

= 15,234 lbs
= 7,936 lbs
= 6,304 lbs
= 29,474 lbs

6.1 DPE SYSTEM OPERATING ASSUMPTIONS

System operating effeciency 85% %
Target Vacuum 12 in Hg
Combined System Flow Rate 220 acfm

6.2 DPE MASS REMOVAL ESTIMATES 

First two months
= 2 months
= 52 days
= 55 lbs/day
= 3.6 lbs/day
= 0.36 lbs/day

Months 3 through 6
= 4 months
= 103 days
= 28 lbs/day
= 1.8 lbs/day
= 0.18 lbs/day

Months 6 through 12
= 6 months
= 155 days
= 14 lbs/day
= 0.9 lbs/day
= 0.09 lbs/day

Year 2 through year 3
= 24 months
= 621 days
= 7 lbs/day
= 0.7 lbs/day
= 0.07 lbs/day

TPHg removal rate
TPHd removal rate
TPHo removal rate

Days operating

Days operating

Calendar Months

Calendar Months

Calendar Months

Calendar Months

TPHg removal rate
TPHd removal rate

Days operating

Days operating

6.0   CONTAMINANT MASS REMOVED

This estimate assumes removal rates of:

This estimate assumes the DPE system has the following operating conditions:
It assumes 11 DPE wells operating at 20 cfm each

TOTAL MASS OF TPH in Soil
Mass of TPHo in Soil

5.0   CONTAMINANT MASS

Mass of TPHd in Soil
Mass of TPHg in Soil

TPHo removal rate

TPHg removal rate
TPHd removal rate
TPHo removal rate

TPHg removal rate
TPHd removal rate
TPHo removal rate

Page 2 4/15/2013
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Contaminant Mass Calcs
Laurel Station RI/FS

33762778.00002

Cary Brown
Demetrio Cabinillas February 20, 2013

March 21, 2013
Reference

Year 4 through year 6
= 30 months
= 776 days
= 3.5 lbs/day
= 0.5 lbs/day
= 0.05 lbs/day

= 15,234 lbs

= 7,936 lbs

= 6,304 lbs

= 29,474 lbs

= 264 lbs

= 6,602 lbs

= 6,171 lbs

= 14,970 lbs

= 1,334 lbs

= 133 lbs

= 16,437 lbs

6.3 DPE MASS REMOVAL PERCENTAGE

= 98% %

= 17% %

= 2% %

= 56% %

Final mass of TPHo in Soil

Percentage of TPH Removed in Soil

Percentage of TPHg Removed in Soil

Percentage of TPHd Removed in Soil

Percentage of TPHo Removed in Soil

Mass of TPHg Removed in Soil

Mass of TPHd Removed in Soil

Mass of TPHo Removed in Soil

TOTAL Combined Mass of TPH Removed in Soil

Days operating

Final mass of TPHd in Soil

Initial mass of TPHg in Soil

Initial mass of TPHd in Soil

Final mass of TPHg in Soil

Initial mass of TPHo in Soil

TOTAL Combined Mass of TPH in Soil

Calendar Months

TPHo removal rate

TPHg removal rate
TPHd removal rate

Page 3 4/15/2013
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Row

A B C D E F G H I J K L M

PROJECT Client:

Engineer City:

Project No. State:

2.0   DESIGN OBJECTIVE

3.0    REFERENCES
 

1
2
3
4

4.0    GENERAL ASSUMPTIONS

1
2
3
4

4.1 SPREADSHEET USE

The speadsheet uses the following color convention for cells used for the analysis in the spreadsheet

User input values

Calculated or referenced values input from another cell 

Contaminant Mass Calcs Cary Brown April 5, 2013

ALT 4 DPE MASS REMOVAL CALCULATIONS

33762778.00002
Laurel Station RI/FS Demetrio Cabinillas April 3, 2013

Figure 53: Alternative 4 Hot Spot Excavation Combined With DPE Plan View

Reference

1.0   PROJECT INPUT

Laurel Station RI/FS Kinder Morgan
Cary Brown Bellingham
33762778.00002 Washington

The objective of this analysis is to estimate the mass of TPH removed within the plume areas as 
shown on Figure 9 (TPH Soil Conentrations 2010-2011).  

Contaminant mass calculations spreadsheet

The mass of TPH was obtained from the mass calculations spreadsheet
The system is running 85% of the time
DPE system will have a mass removal rate 75% of Alternative 2

Page 4 4/15/2013
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Contaminant Mass Calcs Cary Brown April 5, 2013

33762778.00002
Laurel Station RI/FS Demetrio Cabinillas April 3, 2013

Reference

5.0   CONTAMINANT MASS AFTER HOT SPOT EXCAVATION

5.1 MASS OF TPH WITH THE 3,300 mg/kg Area PLUME

= 15,234 lbs
= 7,936 lbs
= 6,304 lbs
= 29,474 lbs

5.2 ESTIMATED MASS REMOVED BY EXCAVATION 

= 6,671 lbs
= 6,073 lbs
= 4,846 lbs
= 17,590 lbs

5.3 MASS OF TPH WITH THE 3,300 mg/kg Area PLUME (After Excavation)

= 8,563 lbs
= 1,863 lbs
= 1,458 lbs
= 11,884 lbs

6.1 DPE SYSTEM OPERATING ASSUMPTIONS

System operating effeciency 85% %
Target Vacuum 12 in Hg
Combined System Flow Rate 160 acfm

TOTAL MASS OF TPH in Soil

Mass of TPHd in Soil
Mass of TPHo in Soil

6.0   CONTAMINANT MASS REMOVED

Mass of TPHg in Soil

This estimate assumes the DPE system has the following operating conditions:
It assumes 8 DPE wells operating at 20 cfm each

TOTAL MASS OF TPH in Soil

Mass of TPHg in Soil
Mass of TPHd in Soil
Mass of TPHo in Soil

TOTAL MASS OF TPH in Soil

Mass of TPHg in Soil
Mass of TPHd in Soil
Mass of TPHo in Soil
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Contaminant Mass Calcs Cary Brown April 5, 2013

33762778.00002
Laurel Station RI/FS Demetrio Cabinillas April 3, 2013

Reference

6.2 DPE MASS REMOVAL ESTIMATES 

First two Months
= 2 months
= 52 days
= 40 lbs/day
= 2.7 lbs/day
= 0.27 lbs/day

Months 3 through 6
= 4 months
= 103 days
= 20 lbs/day
= 1.3 lbs/day
= 0.13 lbs/day

Months 6 through 12
= 6 months
= 155 days
= 10 lbs/day
= 0.7 lbs/day
= 0.07 lbs/day

Months 13 through 30
= 20 months
= 517 days
= 5 lbs/day
= 0.5 lbs/day
= 0.05 lbs/day

Days operating
TPHg removal rate

This estimate assumes removal rates of:

Calendar Months

Days operating
TPHg removal rate

TPHd removal rate
TPHo removal rate

Calendar Months
Days operating

TPHg removal rate
TPHd removal rate
TPHo removal rate

Calendar Months
Days operating

TPHg removal rate

TPHo removal rate

TPHd removal rate
TPHo removal rate

Calendar Months

TPHd removal rate
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Contaminant Mass Calcs Cary Brown April 5, 2013

33762778.00002
Laurel Station RI/FS Demetrio Cabinillas April 3, 2013

Reference

= 8,563 lbs

= 1,863 lbs

= 1,458 lbs

= 11,884 lbs

= 290 lbs

= 1,222 lbs

= 1,394 lbs

= 8,273 lbs

= 641 lbs

= 64 lbs

= 8,979 lbs

6.3 DPE MASS REMOVAL PERCENTAGE

= 97% %

= 34% %

= 4% %

= 76% %

6.4 COMBINED EXCAVATION AND DPE MASS REMOVAL PERCENTAGE

= 98% %

= 85% %

= 78% %

= 90% %

Percentage of TPHg Removed in Soil

TOTAL Combined Mass of TPH in Soil

Final mass of TPHg in Soil

Initial mass of TPHg in Soil after Hot Spot Excavation

Initial mass of TPHd in Soil after Hot Spot Excavation

Initial mass of TPHo in Soil after Hot Spot Excavation

Final mass of TPHd in Soil

Percentage of TPHd Removed in Soil

Percentage of TPHo Removed in Soil

Percentage of TPH Removed in Soil

Final mass of TPHo in Soil

Mass of TPHg Removed in Soil

Mass of TPHd Removed in Soil

Mass of TPHo Removed in Soil

TOTAL Combined Mass of TPH Removed in Soil

Percentage of TPHg Removed in Soil

Percentage of TPHd Removed in Soil

Percentage of TPHo Removed in Soil

Percentage of TPH Removed in Soil
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Job Des'd Date

Description Check'd Date

Row

A B C D E F G H I J K L M

PROJECT Client:

Engineer City:

Project No. State:

2.0   DESIGN OBJECTIVE

3.0    REFERENCES

1
2
3
4

4.0    GENERAL ASSUMPTIONS

1
2
3
4

4.1 SPREADSHEET USE

The speadsheet uses the following color convention for cells used for the analysis in the spreadsheet

User input values

Calculated or referenced values input from another cell 

5.1 MASS OF TPH WITHIN THE 3,300 mg/kg Area PLUME

= 15,234 lbs
= 7,936 lbs
= 6,304 lbs
= 29,474 lbsTOTAL MASS OF TPH in Soil

Mass of TPHd in Soil
Mass of TPHo in Soil

5.0   CONTAMINANT MASS

Mass of TPHg in Soil

Figure 56: Alternative 5 Soil Vapor Exctraction

The mass of TPH was obtained from the mass calculations spreadsheet

33762778.00002 Washington

The objective of this analysis is to estimate the mass of TPH removed within the plume areas as 
shown on Figure 9 (TPH Soil Conentrations 2010-2011).  

Contaminant mass calculations spreadsheet

1.0   PROJECT INPUT

Laurel Station RI/FS Kinder Morgan
Cary Brown Bellingham

Contaminant Mass Calcs Cary Brown March 21, 2013
Reference

ALT 5 SVE MASS REMOVAL CALCULATIONS

33762778.00002
Laurel Station RI/FS Demetrio Cabinillas February 20, 2013
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Contaminant Mass Calcs Cary Brown March 21, 2013
Reference

33762778.00002
Laurel Station RI/FS Demetrio Cabinillas February 20, 2013

6.1 SVE SYSTEM OPERATING ASSUMPTIONS

System operating effeciency 95% %
Target Vacuum 6 in Hg
Combined System Flow Rate 350 acfm

6.2 SVE MASS REMOVAL ESTIMATES 

First four months
= 116 days
= 28 lbs/day
= 1.8 lbs/day
= 0.18 lbs/day

Months 5 through 8
= 116 days
= 14 lbs/day
= 0.9 lbs/day
= 0.09 lbs/day

Months 9 through 12
= 116 days
= 7.0 lbs/day
= 0.5 lbs/day
= 0.05 lbs/day

Year 2 through year 4
= 1,040 days
= 3.5 lbs/day
= 0.4 lbs/day
= 0.04 lbs/day

Year 5 through year 8
= 1,387 days
= 1.7 lbs/day
= 0.3 lbs/day
= 0.03 lbs/day

TPHd removal rate
TPHo removal rate

TPHd removal rate
TPHo removal rate

Days operating
TPHg removal rate

TPHd removal rate
TPHo removal rate

Days operating
TPHg removal rate

TPHd removal rate
TPHo removal rate

Days operating
TPHg removal rate

TPHd removal rate
TPHo removal rate

Days operating
TPHg removal rate

Days operating
TPHg removal rate

This estimate assumes the DPE system has the following operating conditions:
It assumes 14 SVE wells operating at 25 cfm each

6.0   CONTAMINANT MASS REMOVED

This estimate assumes removal rates of:
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Contaminant Mass Calcs Cary Brown March 21, 2013
Reference

33762778.00002
Laurel Station RI/FS Demetrio Cabinillas February 20, 2013

Year 8 through year 12
= 1,734 days
= 0.80 lbs/day
= 0.2 lbs/day
= 0.02 lbs/day

= 15,234 lbs

= 7,936 lbs

= 6,304 lbs

= 29,474 lbs

= 2,185 lbs

= 6,393 lbs

= 6,149 lbs

= 13,049 lbs

= 1,543 lbs

= 155 lbs

= 14,747 lbs

6.3 SVE MASS REMOVAL PERCENTAGE

= 86% %

= 19% %

= 2% %

= 50% %

Percentage of TPHd Removed in Soil

Percentage of TPHo Removed in Soil

Percentage of TPH Removed in Soil

TOTAL Combined Mass of TPH in Soil

Mass of TPHg Removed in Soil

Mass of TPHd Removed in Soil

Mass of TPHo Removed in Soil

TOTAL Combined Mass of TPH Removed in Soil

Percentage of TPHg Removed in Soil

TPHd removal rate
TPHo removal rate

Initial mass of TPHg in Soil

Initial mass of TPHd in Soil

Days operating
TPHg removal rate

Initial mass of TPHo in Soil

Final mass of TPHg in Soil

Final mass of TPHd in Soil

Final mass of TPHo in Soil
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Unit Cost Units Quantity Cost

CAPITAL DIRECT COSTS (INSTALLED)
Mobilization

Mobilize/Demobilize $25,000 LS 1 $25,000
Contractor Work Plans $90 HR 240 $21,600

Site Preparation/Demolition
Surveyor and Utility Locate $10,000 LS 1 $10,000
Removal of Trees $500 EA 8 $4,000
Temporary Erosion Control Measures $10,000 LS 1 $10,000
Decommissioning Of Wells In Excavation Area (Overdrill) $2,500 EA 8 $20,000
Demo and Remove Retaining Wall in Excavation Area $6.65 LF 120 $798
Demo and Remove Quarry Spalls in Excavation Area $64.00 CY 22 $1,408
Partial Shelter Removal $50,000 LS 1 $50,000
Partial Building Removal $100,000 LS 1 $100,000
Protect, re-route and repair existing fire and storm lines $5,000 LS 1 $5,000
Safety Measures (Air Knife, Hand Digging, Inspector) $30 LF 150 $4,500
KM Staff to Remove Equipment from Piping Manifold $250,000 LS 1 $250,000
KM Staff to Remove Equipment from Pump Station $500,000 LS 1 $500,000
KM Loss of Use Cost $47,000 DAY 30 $1,410,000

General Excavation Activities
    Mobilization for Crane (Permananent Sheet Pile Work) $70,000 LS 1 $70,000

Install Permanent 220 ft Sheet Pile Wall (Includes Bracing) $60 FT 11,000 $660,000
Excavate Clean Overburden Soil and Stockpile $25 CY 2,000 $50,000
Kinder Morgan Inspector During Work Activities $900 DY 15 $13,500
IDW management and disposal $90 HR 100 $9,000

Phase I Soil Disposal
Excavate and Load PCS $18 CY 800 $14,400
Offsite Landfill Disposal and Rail Transportation $41.00 TON 1,520 $62,320
Trucking from Site to Rail-Loading Facility (Ferndale, WA) $7.00 TON 1,520 $10,640

Phase II Soil Disposal
Excavate and Load PCS $18 CY 550 $9,900
Offsite Landfill Disposal and Rail Transportation $41.00 TON 1,045 $42,845
Trucking from Site to Rail-Loading Facility (Ferndale, WA) $7.00 TON 1,045 $7,315

Confirmation Sampling
Sample Supplies and Shipping $75 EA 8 $600
Bottom Extent Analytical (TPH-G/BTEX/TPH-Dx) $360 EA 60 $21,600
Sidewall Extent Analytical (TPH-G/BTEX/TPH-Dx) $360 EA 18 $6,480

Site Restoration
Import Clean Fill $10 TN 1,520 $15,200
Backfill and Compaction $7 CY 2,800 $19,600
Re-install retaining wall $8 LF 120 $960
Re-vegetate (trees and grass) $4,500 LS 1 $4,500
One-Year of Maintenance for New Trees $1,500 LS 1 $1,500
Re-Install Portion of Removed Shelter $100,000 LS 1 $100,000
Re-Install Portion of Removed Pump Station Building $200,000 LS 1 $200,000
Contractor Reporting and Closeout Submittals $120 HR 240 $28,800

Common Elements
Isolated Areas Excavation $140,000 LS 1 $140,000
Decommissioning of dry wells $1,000 EA 5 $5,000
Surface Water Controls and 3-Inch Asphalt Pavement $54,000 LS 1 $54,000

        SUBTOTAL CAPITAL COSTS $3,960,466

Contingency/Unlisted Items % 25 $990,117

TOTAL CAPITAL DIRECT COSTS $5,000,000

Table N-1
Cost Estimate for Alternative 1: 

Laurel Station

Item

General Excavation 

Bellingham, Washington
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Unit Cost Units Quantity Cost

Table N-1
Cost Estimate for Alternative 1: 

Laurel Station

Item

General Excavation 

Bellingham, Washington

CAPITAL INDIRECT COSTS
Design DC % 2.5 $125,000
Permitting and Regulatory Compliance DC % 1.0 $50,000
Ecology Oversight DC % 1.0 $50,000
Construction QA and Management DC % 3.0 $150,000
Closure Documentation DC % 2.0 $100,000
Combined Sales Tax for Bellingham, Washington DC % 8.7 $435,000

TOTAL CAPITAL INDIRECT COSTS $910,000

$5,910,000

  Site Inspection and Overhead Costs Total Costs % 2 $120,000

TOTAL CAPITAL COSTS $6,030,000

PERIODIC GROUNDWATER MONITORING COSTS 
Quarterly Groundwater Monitoring and Sampling

Project Management/Coordination $1,260 EA 4 $5,040
Groundwater Sampling Labor and Supplies $400 EA 28 $11,200
Analytical  (TPH, BTEX, PAHs) $3,600 EA 4 $14,400
Annual Monitoring Report $20,000 LS 1 $20,000

SUBTOTAL MONITORING COSTS $50,640
Contingency Allowances % 20 $10,128
Site Inspection and Overhead Costs % 8 $4,861

$66,000
2 YEARS $130,000

$128,146

TOTAL CAPITAL COSTS $6,030,000
TOTAL O&M COSTS (2 YEARS) $130,000
TOTAL PRESENT WORTH O&M COSTS* $128,146
TOTAL ESCALATED O&M COSTS* $133,980
TOTAL CAPITAL AND O&M COSTS
TOTAL CAPITAL AND O&M COSTS (2013 DOLLARS) $6,160,000
TOTAL PRESENT WORTH PROJECT COST* $6,160,000
TOTAL ESCALATED PROJECT COST*

$6,160,000

Note that total costs are rounded to two significant figures, which in most cases is to the nearest $100,000

Notes:

DC - direct cost

EA - each

HR - hour

O&M - operation and maintenance 

QA - quality assurance

SF - square foot

* Present worth costs were calculated using a 2% discount rate.  Escalated costs were calculated using a 3% inflation rate.

CY - cubic yard

YR - year

LS - lump sum

2-Year Present Worth O&M*
Total Cost for …

TOTAL DIRECT AND INDIRECT CAPITAL COSTS

TOTAL ANNUAL MONITORING COST
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Unit Cost Units Quantity Cost

CAPITAL DIRECT COSTS (INSTALLED)
Mobilization

Mobilize/Demobilize $15,000 LS 1 $15,000
Contractor Work Plans $90 HR 120 $10,800

Site Preparation/Demolition
Surveyor and Utility Locate $7,000 LS 1 $7,000
Remove Hillside and Stockpile Soil $10 CY 1,000 $10,000
Trenching Overburden Soil and Stockpile $10 CY 22 $220
Removal of Trees $500 EA 8 $4,000
Safety Measures (Air Knife, Hand Digging, Inspector) $30 LF 120 $3,600
Demo and Remove Retaining Wall $6.65 LF 120 $798
Demo and Remove Quarry Spalls $64.00 CY 22 $1,408

DPE Wells
Well Installation (DPE wells & GW monitoring wells) $4,100 EA 7 $28,700
Well Installation (DPE angle wells ) $6,500 EA 6 $39,000
Passive Vent Well Installation $6,500 EA 3 $19,500
DPE/BV surface mounted equipment and connection $102,800 LS 1 $102,800
Analytical Testing of Soil during drilling (3 per boring + QC) $180 EA 45 $8,100
Header Pipe Installation $19 LF 215 $4,085
Above and Below Ground laterial Piping Installation $13 LF 300 $3,900
Vapor Phase GAC Vessels (2,000 lbs) $9,000 EA 2 $18,000
Liquid Phase GAC Vessels $5,000 LS 1 $5,000
DPE System Startup Testing and Monitoring $160 HR 90 $14,400
Kinder Morgan Inspector During Work Activities $900 DY 5 $4,500
IDW management and disposal $90 HR 50 $4,500
Offsite Drill Cuttings Disposal $100 Drum 11 $1,100

Startup Sampling
Sample Supplies and Shipping $75 EA 4 $300
Sampling of extraction and monitoring wells during startup $13,000 LS 1 $13,000

First Year DPE System Operation
Weekly Operation and Maintanance $1,000 EA 52 $52,000
Monthly Vapor Monitoring $650 MO 12 $7,800
Maintenance Repairs $2,000 MO 12 $24,000
Thermal Oxidizer Usage $6,500 MO 12 $78,000
Electrical Usage $3,200 MO 12 $38,400
Quarterly Sampling of extraction and monitoring wells $8,000 EA 4 $32,000

Site Restoration
Backfill and Compaction $7 CY 22 $154
Well Decommissioning after system is shut down $1,000 EA 11 $11,000
Re-install retaining wall $8 LF 120 $960
Restoration of hillside $10,000 LS 1 $10,000
Contractor Reporting and Closeout Submittals $120 HR 120 $14,400

Confirmation Soil Sampling
Drilling for soil samples $3,200 EA 8 $25,600
Analytical Testing of Soil during drilling (3 per boring + QC) $360 EA 26 $9,360

Common Elements
Isolated Areas Excavation $140,000 LS 1 $140,000
Decommissioning of dry wells $1,000 EA 5 $5,000
Surface Water Controls and 3-Inch Asphalt Pavement $54,000 LS 1 $54,000

        SUBTOTAL CAPITAL COSTS $822,385

Contingency/Unlisted Items % 25 $205,596

TOTAL CAPITAL DIRECT COSTS $1,030,000

Table N-2
Cost Estimate for Alternative 2: 
Dual Phase Extraction
Laurel Station
Bellingham, Washington

Item
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Unit Cost Units Quantity Cost

Table N-2
Cost Estimate for Alternative 2: 
Dual Phase Extraction
Laurel Station
Bellingham, Washington

Item

CAPITAL INDIRECT COSTS
Design DC % 10 $103,000
Permitting and Regulatory Compliance DC % 5 $51,500
Ecology Oversight DC % 4 $41,200
Construction QA and Management DC % 8 $82,400
Closure Documentation DC % 8 $82,400
Combined Sales Tax for Bellingham, Washington DC % 8.7 $89,610

TOTAL CAPITAL INDIRECT COSTS $450,000

$1,480,000

  Site Inspection and Overhead Costs Total Costs % 4 $59,000

TOTAL CAPITAL COSTS $1,540,000

PERIODIC GROUNDWATER MONITORING COSTS 
Quarterly Groundwater Monitoring and Sampling

Project Management/Coordination $1,260 EA 4 $5,040
Groundwater Sampling Labor and Supplies $400 EA 56 $22,400
Analytical  (TPH, BTEX, PAHs) $6,800 EA 4 $27,200
Annual Monitoring Report $20,000 LS 1 $20,000

SUBTOTAL MONITORING COSTS $74,640
Contingency Allowances % 20 $14,928
Site Inspection and Overhead Costs % 8 $7,165

$97,000
7 YEARS $680,000

$627,784
PERIODIC O&M COSTS

DPE System O&M
Weekly Operation and Maintanance $1,000 EA 52 $52,000
Quarterly Vapor Monitoring $650 EA 4 $2,600
Quarterly Maintenance Repairs $5,000 EA 4 $20,000
Vapor and Liquid Phase GAC Replacement $30,000 LS 1 $30,000
Electrical Usage $3,200 MO 12 $38,400

SUBTOTAL O&M COSTS $143,000
Contingency Allowances % 20 $28,600
Site Inspection and Overhead Costs % 8 $13,728

$185,000
5.5 YEARS $1,000,000

$954,526

TOTAL CAPITAL COSTS $1,540,000
TOTAL O&M COSTS (7 YEARS) $1,680,000
TOTAL PRESENT WORTH O&M COSTS* $1,582,310
TOTAL ESCALATED O&M COSTS* $1,831,895
TOTAL CAPITAL AND O&M COSTS
TOTAL CAPITAL AND O&M COSTS (2013 DOLLARS) $3,220,000
TOTAL PRESENT WORTH PROJECT COST* $3,120,000
TOTAL ESCALATED PROJECT COST*

$3,370,000

Note that total costs are rounded to two significant figures, which in most cases is to the nearest $100,000

Notes:

DC - direct cost

EA - each

HR - hour

O&M - operation and maintenance 

QA - quality assurance

SF - square foot

Total Cost for …
6-Year Present Worth O&M*

TOTAL DIRECT AND INDIRECT CAPITAL COSTS

LS - lump sum

YR - year

TOTAL ANNUAL MONITORING COST
Total Cost for …
7-Year Present Worth O&M*

* Present worth costs were calculated using a 2% discount rate.  Escalated costs were calculated using a 3% inflation rate.

CY - cubic yard

TOTAL ANNUAL O&M COST
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Unit Cost Units Quantity Cost

CAPITAL DIRECT COSTS (INSTALLED)
Mobilization

Mobilize/Demobilize $100,000 LS 1 $100,000
Contractor Work Plans $125 HR 200 $25,000

Site Preparation/Demolition
Surveyor and Utility Locate $10,000 LS 1 $10,000
Remove Hillside and Stockpile Soil $10 CY 1,000 $10,000
Well Decommissioning in work zone (over drill) $2,500 EA 4 $10,000
Trenching Overburden Soil and Stockpile $25 CY 22 $550
Removal of Trees $500 EA 8 $4,000
Safety Measures (Air Knife, Hand Digging, Inspector) $30 LF 120 $3,600
Demo and Remove Retaining Wall $6.65 LF 120 $798
Demo and Remove Quarry Spalls $64.00 CY 22 $1,408

ISTD Treatment System
ISTD Vendor Design and Procurement $263,740 LS 1 $263,740
ISTD Heater Wells $19,823 EA 13 $257,701
SVE Extraction Wells $13,182 EA 7 $92,277
Temperature Monitoring Wells $9,808 EA 6 $58,850
Pressure Monitoring Wells $4,708 EA 1 $4,708
Analytical Testing of Soil during drilling (3 per boring + QC) $180 EA 90 $16,200
Kinder Morgan Inspector During Installation Activities $900 DY 10 $9,000
IDW management and disposal $90 HR 60 $5,400
Load Drill Cuttings Soil into Trucks $4 CY 31 $124
Offsite Landfill Disposal and Rail Transportation $38.50 TON 59 $2,268
Trucking from Site to Rail-Loading Facility (Ferndale, WA) $7.00 TON 59 $412

Startup Sampling
Sample Supplies and Shipping $75 EA 4 $300
Sampling of extraction and monitoring wells during startup $12,000 LS 1 $12,000

System Operation
Routine System Operation labor $3,000 WK 40 $120,000
Electrical Consumption $0.12 kWh 2,531,000 $303,720
Gas Consumption $18 mmBTU 3,342 $60,156
Weekly and monthly status reporting $4,000 MO 9 $36,000

SVE Operation for 1 Year following heating $150,000 LS 1 $150,000
Site Restoration

Contractor Reporting and Closeout Submittals $120 HR 400 $48,000
Well Abandonment (ISTD, SVE, Temp, and Pressure) $22,000 LS 1 $22,000
Re-install retaining wall $20 LF 120 $2,400
Restoration of hillside $10,000 LS 1

Confirmation Soil Sampling
Drilling for soil samples $3,200 EA 8 $25,600
Analytical Testing of Soil during drilling (3 per boring + QC) $360 EA 26 $9,360

Common Elements
Isolated Areas Excavation $140,000 LS 1 $140,000
Decommissioning of dry wells $1,000 EA 5 $5,000
Surface Water Controls and 3-Inch Asphalt Pavement $54,000 LS 1 $54,000

        SUBTOTAL CAPITAL COSTS $1,864,572

Contingency/Unlisted Items % 25 $466,143

TOTAL CAPITAL DIRECT COSTS $2,330,000

Table N-3
Cost Estimate for Alternative 3: 
ISTD Treatment
Laurel Station
Bellingham, Washington

Item
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Unit Cost Units Quantity Cost

Table N-3
Cost Estimate for Alternative 3: 
ISTD Treatment
Laurel Station
Bellingham, Washington

Item

CAPITAL INDIRECT COSTS
Design DC % 2.5 $58,250
Permitting and Regulatory Compliance DC % 1.5 $34,950
Ecology Oversight DC % 1.0 $23,300
Construction QA and Management DC % 3.0 $69,900
Closure Documentation DC % 2.0 $46,600
Combined Sales Tax for Bellingham, Washington DC % 8.7 $202,710

TOTAL CAPITAL INDIRECT COSTS $440,000

$2,770,000

  Site Inspection and Overhead Costs Total Costs % 4 $110,000

TOTAL CAPITAL COSTS $2,880,000

PERIODIC GROUNDWATER MONITORING COSTS 
Quarterly Groundwater Monitoring and Sampling

Project Management/Coordination $2,160 EA 4 $8,640
Groundwater Sampling Labor and Supplies $800 EA 40 $32,000
Analytical  (TPH, BTEX, PAHs) $4,000 EA 4 $16,000
Annual Monitoring Report $30,000 LS 1 $30,000

SUBTOTAL MONITORING COSTS $86,640
Contingency Allowances % 20 $17,328
Site Inspection and Overhead Costs % 8 $8,317

$112,000
2 YEARS $220,000

$217,459

TOTAL CAPITAL COSTS $2,880,000
TOTAL O&M COSTS (2 YEARS) $220,000
TOTAL PRESENT WORTH O&M COSTS* $217,459
TOTAL ESCALATED O&M COSTS* $227,360
TOTAL CAPITAL AND O&M COSTS
TOTAL CAPITAL AND O&M COSTS (2013 DOLLARS) $3,100,000
TOTAL PRESENT WORTH PROJECT COST* $3,100,000
TOTAL ESCALATED PROJECT COST*

$3,110,000

Note that total costs are rounded to two significant figures, which in most cases is to the nearest $100,000

Notes:

DC - direct cost

EA - each

HR - hour

O&M - operation and maintenance 

QA - quality assurance

SF - square foot

LS - lump sum

YR - year

TOTAL DIRECT AND INDIRECT CAPITAL COSTS

Total Cost for …
2-Year Present Worth O&M*

* Present worth costs were calculated using a 2% discount rate.  Escalated costs were calculated using a 3% inflation rate.

CY - cubic yard

TOTAL ANNUAL MONITORING COST
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Unit Cost Units Quantity Cost

CAPITAL DIRECT COSTS (INSTALLED)
Mobilization

Mobilize/Demobilize $18,275 LS 1 $18,275
Contractor Work Plans $90 HR 160 $14,400

Site Preparation/Demolition
Surveyor and Utility Locate $8,000 LS 1 $8,000
Removal of Trees $500 EA 8 $4,000
Protect, re-route and repair existing fire and storm lines $5,000 LS 1 $5,000
Safety Measures (Air Knife, Hand Digging, Inspector) $30 SF 260 $7,800
Demo and Remove Retaining Wall in Excavation Area $6.65 LF 120 $798
Demo and Remove Quarry Spalls in Excavation Area $64.00 CY 22 $1,408
Decommissioning Of Wells In Excavation Area (Overdrill) $2,500 EA 5 $12,500
Excavation and stockpiling of clean soil on hill $20.00 CY 1,000 $20,000
Other site prep (sawcut, asphalt/concrete pad removal) $10,000 LS 1 $10,000

Excavation and Offsite Disposal
Excavate Non-Hazardous Soil and Stockpile $25 CY 20 $500
Excavate Using Self-Hardening Slurry $191 CY 1,550 $296,050
Kinder Morgan Inspector During Work Activities $900 DY 20 $18,000
IDW management and disposal $90 HR 160 $14,400
Load Petroleum Contaminated Soil $5 CY 850 $4,250
Offsite Landfill Disposal and Rail Transportation $41.00 TON 1,615 $66,215
Trucking from Site to Rail-Loading Facility (Ferndale, WA) $7 TON 1,615 $11,305

Confirmation and Waste Profiling Sampling
Sample Supplies and Shipping $75 EA 5 $375
Analytical (TPH-G/BTEX/TPH-Dx) $360 EA 25 $9,000

DPE Wells
Well Installation (DPE wells & GW monitoring wells) $4,100 EA 4 $16,400
Well Installation (DPE angle wells ) $6,500 EA 4 $26,000
Passive Vent Well Installation $6,500 EA 3 $19,500
DPE/BV surface mounted equipment and connection $102,800 LS 1 $102,800
Analytical Testing of Soil during drilling (3 per boring + QC) $360 EA 26 $9,360
Header Pipe Installation $19 LF 230 $4,370
Above and Below Ground Piping Installation $13 LF 270 $3,510
Vapor Phase GAC Vessels (2,000 lbs) $9,000 EA 2 $18,000
Liquid Phase GAC Vessels $5,000 LS 1 $5,000
DPE System Startup Testing and Monitoring $160 HR 90 $14,400
Soil Cuttings Offsite Transportation and Disposal $175 Drum 11 $1,925

Startup Sampling
Sample Supplies and Shipping $75 EA 4 $300
Sampling of extraction and monitoring wells during startup $10,000 LS 1 $10,000

First Year DPE System Operation
Weekly Operation and Maintanance $1,000 EA 52 $52,000
Monthly Vapor Monitoring $650 MO 12 $7,800
Maintenance Repairs $1,500 MO 12 $18,000
Vapor and Liquid Phase GAC Replacement $17,500 LS 1 $17,500
Electrical Usage $2,000 MO 12 $24,000
Quarterly Sampling of extraction and monitoring wells $7,000 EA 4 $28,000

Site Restoration
Backfill and Compaction of DPE piping $7 CY 20 $140
Contractor Reporting and Closeout Submittals $120 HR 120 $14,400
Well Decommissioning (DPE and MW) $1,000 EA 8 $8,000
Restoration of hillside $10,000 LS 1 $10,000
Reinstall retaining wall in new location $28 LF 120 $3,360

Confirmation Soil Sampling following DPE
Drilling for soil samples $3,200 EA 8 $25,600
Planning and Logging of Soil Borings $25,000 LS 1 $25,000
Sample Supplies and Shipping $75 EA 4 $300
Analytical Testing of Soil during drilling (3 per boring + QC) $360 EA 20 $7,200

Common Elements
Isolated Areas Excavation $140,000 LS 1 $140,000
Decommissioning of dry wells $1,000 EA 5 $5,000
Surface Water Controls and 3-Inch Asphalt Pavement $54,000 LS 1 $54,000

        SUBTOTAL CAPITAL COSTS $1,194,141

Contingency/Unlisted Items % 25 $298,535

TOTAL CAPITAL DIRECT COSTS $1,490,000

Table N-4
Cost Estimate for Alternative 4: 
Hot Spot Excavation and Dual Phase Extraction
Laurel Station
Bellingham, Washington

Item
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Unit Cost Units Quantity Cost

Table N-4
Cost Estimate for Alternative 4: 
Hot Spot Excavation and Dual Phase Extraction
Laurel Station
Bellingham, Washington

Item

CAPITAL INDIRECT COSTS
Design DC % 7.0 $104,300
Permitting and Regulatory Compliance DC % 2.0 $29,800
Ecology Oversight DC % 3.0 $44,700
Construction QA and Management DC % 6.0 $89,400
Closure Documentation DC % 4.0 $59,600
Combined Sales Tax for Bellingham, Washington DC % 8.7 $129,630

TOTAL CAPITAL INDIRECT COSTS $460,000

$1,950,000

  Site Inspection and Overhead Costs Total Costs % 4 $80,000

TOTAL CAPITAL COSTS $2,030,000

PERIODIC GROUNDWATER MONITORING COSTS 
Quarterly Groundwater Monitoring and Sampling

Project Management/Coordination $1,260 EA 4 $5,040
Groundwater Sampling Labor and Supplies $400 EA 32 $12,800
Analytical  (TPH, BTEX, PAHs) $4,000 EA 4 $16,000
Annual Monitoring Report $20,000 LS 1 $20,000

SUBTOTAL MONITORING COSTS $53,840
Contingency Allowances % 20 $10,768
Site Inspection and Overhead Costs % 8 $5,169

$70,000
4 YEARS $280,000

$266,539
PERIODIC O&M COSTS

DPE System O&M
Weekly Operation and Maintanance $1,000 EA 52 $52,000
Quarterly Vapor Monitoring $650 EA 4 $2,600
Quarterly Maintenance Repairs $4,000 EA 4 $16,000
Vapor and Liquid Phase GAC Replacement $15,000 LS 1 $15,000
Electrical Usage $2,000 MO 12 $24,000

SUBTOTAL O&M COSTS $109,600
Contingency Allowances % 20 $21,920
Site Inspection and Overhead Costs % 8 $10,522

$142,000
2.5 YEARS $355,000

$342,944

TOTAL CAPITAL COSTS $2,030,000
TOTAL O&M COSTS (4 YEARS) $635,000
TOTAL PRESENT WORTH O&M COSTS* $609,483
TOTAL ESCALATED O&M COSTS* $655,875
TOTAL CAPITAL AND O&M COSTS
TOTAL CAPITAL AND O&M COSTS (2013 DOLLARS) $2,670,000
TOTAL PRESENT WORTH PROJECT COST* $2,640,000
TOTAL ESCALATED PROJECT COST*

$2,690,000

Note that total costs are rounded to two significant figures, which in most cases is to the nearest $100,000

Notes:

DC - direct cost

EA - each

HR - hour

O&M - operation and maintenance 

QA - quality assurance

SF - square foot

2.5-Year Present Worth O&M*

TOTAL DIRECT AND INDIRECT CAPITAL COSTS

TOTAL ANNUAL MONITORING COST

LS - lump sum

YR - year

Total Cost for …
4-Year Present Worth O&M*

* Present worth costs were calculated using a 2% discount rate.  Escalated costs were calculated using a 3% inflation rate.

CY - cubic yard

TOTAL ANNUAL O&M COST
Total Cost for …
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Unit Cost Units Quantity Cost

CAPITAL DIRECT COSTS (INSTALLED)
Mobilization

Mobilize/Demobilize $15,000 LS 1 $15,000
Contractor Work Plans $80 HR 120 $9,600

Site Preparation/Demolition
Surveyor and Utility Locate $10,000 LS 1 $10,000
Removal of Trees $500 EA 5 $2,500
Safety Measures (Air Knife, Hand Digging, Inspector) $30 LF 180 $5,400
Excavate Clean Overburden Soil and Stockpile $25 CY 24 $600

SVE Wells
Well Installation (SVE wells & GW monitoring wells) $4,100 EA 15 $61,500
SVE surface mounted equipment and connection $50,000 LS 1 $50,000
Analytical Testing of Soil during drilling (3 per boring + QC) $180 EA 50 $9,000
Header Pipe Installation $19 LF 180 $3,420
Above and Below Ground Piping Installation $13 LF 320 $4,160
Vapor Phase GAC Vessels (2,000 lbs) $9,000 EA 2 $18,000
SVE System Startup Testing and Monitoring $160 HR 45 $7,200
Kinder Morgan Inspector During Work Activities $900 DY 5 $4,500
IDW management and disposal $90 HR 50 $4,500
Offsite Drill Cuttings Disposal $100 Drum 11 $1,100

Startup Sampling
Sample Supplies and Shipping $75 EA 4 $300
Sampling of extraction and monitoring wells during startup $6,000 EA 1 $6,000

First Year SVE System Operation
Weekly Operation and Maintanance $800 EA 52 $41,600
Quarterly Vapor Monitoring $650 EA 4 $2,600
Quarterly Maintenance Repairs $1,000 MO 12 $12,000
Vapor Phase GAC Replacement $15,000 LS 1 $15,000
Electrical Usage $1,200 MO 12 $14,400

Site Restoration
Backfill and Compaction of SVE piping install $7 CY 24 $168
Well Decommissioning after system is shut down $1,000 EA 12 $12,000
Contractor Reporting and Closeout Submittals $120 HR 120 $14,400

Confirmation Soil Sampling
Drilling for soil samples $3,200 EA 8 $25,600
Analytical Testing of Soil during drilling (3 per boring + QC) $360 EA 26 $9,360

Common Elements
Isolated Areas Excavation $140,000 LS 1 $140,000
Decommissioning of dry wells $1,000 EA 5 $5,000
Surface Water Controls and 3-Inch Asphalt Pavement $54,000 LS 1 $54,000

        SUBTOTAL CAPITAL COSTS $558,908

Contingency/Unlisted Items % 25 $139,727

TOTAL CAPITAL DIRECT COSTS $700,000

CAPITAL INDIRECT COSTS
Design DC % 14 $98,000
Permitting and Regulatory Compliance DC % 6 $42,000
Ecology Oversight DC % 5 $35,000
Construction QA and Management DC % 10 $70,000
Closure Documentation DC % 8 $56,000
Combined Sales Tax for Bellingham, Washington DC % 8.7 $60,900

TOTAL CAPITAL INDIRECT COSTS $360,000

Table N-5
Cost Estimate for Alternative 5: 
Soil Vapor Extraction
Laurel Station
Bellingham, Washington

Item
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Table N-5
Cost Estimate for Alternative 5: 
Soil Vapor Extraction
Laurel Station
Bellingham, Washington

$1,060,000

  Site Inspection and Overhead Costs Total Costs % 4 $42,000

TOTAL CAPITAL COSTS $1,100,000

PERIODIC GROUNDWATER MONITORING COSTS 
Quarterly Groundwater Monitoring and Sampling

Project Management/Coordination $1,260 EA 4 $5,040
Groundwater Sampling Labor and Supplies $400 EA 56 $22,400
Analytical  (TPH, BTEX, PAHs) $6,800 EA 4 $27,200
Annual Monitoring Report $20,000 LS 1 $20,000

SUBTOTAL MONITORING COSTS $74,640
Contingency Allowances % 20 $14,928
Site Inspection and Overhead Costs % 8 $7,165

$97,000
13 YEARS $1,300,000

$1,100,795
PERIODIC O&M COSTS

SVE System O&M
Weekly Operation and Maintanance $800 EA 52 $41,600
Quarterly Vapor Monitoring $650 EA 4 $2,600
Quarterly Maintenance Repairs $3,000 EA 4 $12,000
Vapor Phase GAC Replacement $12,500 LS 1 $12,500
Electrical Usage $1,200 MO 12 $14,400

SUBTOTAL O&M COSTS $83,100
Contingency Allowances % 20 $16,620
Site Inspection and Overhead Costs % 8 $7,978

$108,000
12 YEARS $1,300,000

$1,142,132

TOTAL CAPITAL COSTS $1,100,000
TOTAL O&M COSTS (13 YEARS) $2,600,000
TOTAL PRESENT WORTH O&M COSTS* $2,242,927
TOTAL ESCALATED O&M COSTS* $3,047,663
TOTAL CAPITAL AND O&M COSTS
TOTAL CAPITAL AND O&M COSTS (2013 DOLLARS) $3,700,000
TOTAL PRESENT WORTH PROJECT COST* $3,340,000
TOTAL ESCALATED PROJECT COST*

$4,150,000

Note that total costs are rounded to two significant figures, which in most cases is to the nearest $100,000

Notes:

DC - direct cost

EA - each

HR - hour

O&M - operation and maintenance 

QA - quality assurance

SF - square foot

YR - year

TOTAL ANNUAL O&M COST
Total Cost for …
12-Year Present Worth O&M*

* Present worth costs were calculated using a 2% discount rate.  Escalated costs were calculated using a 3% inflation rate.

CY - cubic yard

LS - lump sum

Total Cost for …
13-Year Present Worth O&M*

TOTAL ANNUAL MONITORING COST

TOTAL DIRECT AND INDIRECT CAPITAL COSTS
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Unit Cost Units Quantity Cost

CAPITAL DIRECT COSTS (INSTALLED)

Mobilization

Mobilize/Demobilize $10,000 LS 1 $10,000

Contractor Work Plans $80 HR 80 $6,400

Site Preparation/Demolition

Surveyor and Utility Locate $10,000 LS 1 $10,000
Implementation of Institutional Controls $5,000 LS 1 $5,000
Install Additional Groundwater Monitoring Wells for MNA $4,100 EA 5 $20,500
Analytical Testing of Soil during drilling (3 per boring + QC) $180 EA 18 $3,240

IDW management and disposal $90 HR 40 $3,600
Contractor Reporting and Closeout Submittals $120 HR 100 $12,000
Common Elements

Isolated Areas Excavation $140,000 LS 1 $140,000
Decommissioning of dry wells $1,000 EA 5 $5,000
Surface Water Controls and 3-Inch Asphalt Pavement $54,000 LS 1 $54,000

        SUBTOTAL CAPITAL COSTS $269,740

Contingency/Unlisted Items % 25 $67,435

TOTAL CAPITAL DIRECT COSTS $337,200

CAPITAL INDIRECT COSTS
Design DC % 8 $26,976
Permitting and Regulatory Compliance DC % 4 $13,488
Ecology Oversight DC % 5 $16,860
Construction QA and Management DC % 7 $23,604
Closure Documentation DC % 4 $13,488
Combined Sales Tax for Bellingham, Washington DC % 8.7 $29,336

TOTAL CAPITAL INDIRECT COSTS $120,000

$457,200

  Site Inspection and Overhead Costs Total Costs % 4 $20,000

TOTAL CAPITAL COSTS $480,000

PERIODIC MNA COSTS (Year 1)
Quarterly Groundwater Monitoring and Sampling

Project Management/Coordination $1,260 EA 4 $5,040
Groundwater Sampling Labor and Supplies $400 EA 64 $25,600
Analytical  (TPH, BTEX, PAHs, MNA Parameters) $16,720 EA 4 $66,880
Annual Monitoring Report $20,000 LS 1 $20,000

SUBTOTAL MONITORING COSTS $117,520
Contingency Allowances % 20 $23,504
Site Inspection and Overhead Costs % 8 $11,282

$152,000
1 YEAR $152,000

$149,021

Table N-6
Cost Estimate for Alternative 6: 
Capping, Instiutional Controls, and MNA
Laurel Station
Bellingham, Washington

Item

TOTAL DIRECT AND INDIRECT CAPITAL COSTS

TOTAL ANNUAL MONITORING COST
Total Cost for 1 Year
1-Year Present Worth O&M*
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Unit Cost Units Quantity Cost

Table N-6
Cost Estimate for Alternative 6: 
Capping, Instiutional Controls, and MNA
Laurel Station
Bellingham, Washington

Item

PERIODIC MNA COSTS (Years 2-3)
Semi-Annual Groundwater Monitoring and Sampling

Project Management/Coordination $4,320 LS 1 $4,320
Groundwater Sampling Labor and Supplies $400 EA 32 $12,800
Analytical  (TPH, BTEX, PAHs, MNA Parameters) $16,720 EA 2 $33,440
Annual Monitoring Report $20,000 LS 1 $20,000

SUBTOTAL MONITORING COSTS $70,560
Contingency Allowances % 20 $14,112
Site Inspection and Overhead Costs % 8 $6,774

$91,000
2 YEARS $180,000

$173,219

PERIODIC MNA COSTS (Years 4-5)
Annual Groundwater Monitoring and Sampling

Project Management/Coordination $3,960 EA 1 $3,960
Groundwater Sampling Labor and Supplies $400 EA 16 $6,400
Analytical  (TPH, BTEX, PAHs, MNA Parameters) $16,720 EA 1 $16,720
Annual Monitoring Report $20,000 LS 1 $20,000
5-Year Review and Inspection for ICs $1,500 LS 1 $1,500

SUBTOTAL MONITORING COSTS $48,580
Contingency Allowances % 20 $9,716
Site Inspection and Overhead Costs % 8 $4,664

$63,000
2 YEARS $130,000

$115,265

PERIODIC MNA COSTS (Years 6-25)
Annual Groundwater Monitoring and Sampling

Project Management/Coordination $3,960 EA 1 $3,960
Groundwater Sampling Labor and Supplies $400 EA 16 $6,400
Analytical  (TPH, BTEX, PAHs, MNA Parameters) $16,720 EA 1 $16,720
Annual Monitoring Report $20,000 LS 1 $20,000

SUBTOTAL MONITORING COSTS $47,080
Contingency Allowances % 20 $9,416
Site Inspection and Overhead Costs % 8 $4,520

$61,000
20 YEARS $1,220,000

$903,410
TOTAL CAPITAL COSTS $480,000
TOTAL O&M COSTS (25 YEARS) $1,680,000
TOTAL PRESENT WORTH O&M COSTS* $1,340,914
TOTAL ESCALATED O&M COSTS* $2,382,175
TOTAL CAPITAL AND O&M COSTS
TOTAL CAPITAL AND O&M COSTS (2013 DOLLARS) $2,160,000
TOTAL PRESENT WORTH PROJECT COST* $1,820,000
TOTAL ESCALATED PROJECT COST*

$2,860,000

Note that total costs are rounded to two significant figures, which in most cases is to the nearest $100,000

Notes:

DC - direct cost

EA - each

HR - hour

O&M - operation and maintenance 

QA - quality assurance

* Present worth costs were calculated using a 2% discount rate.  Escalated costs were calculated using a 3% inflation rate.

CY - cubic yard

TOTAL ANNUAL MONITORING COST
Total Cost for 2 Years
Year 2-3 Present Worth O&M*

LS - lump sum

YR - year

TOTAL ANNUAL MONITORING COST
Total Cost for 2 Years
Year 4-5 Present Worth O&M*

TOTAL ANNUAL MONITORING COST
Total Cost for ……….
Year 6-25 Present Worth O&M*
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Unit Cost Units Quantity Cost

CAPITAL DIRECT COSTS (INSTALLED)
Excavation of Surface Water Ditch and French Drain

Excavate Surface Water Ditch and Stockpile Rock $15 CY 320 $4,800
Install GCL and Backfill with Stockpiled Rock $25 CY 320 $8,000
Excavate and Install French Drain $45 CY 75 $3,375
Geonsynthetic Clay Liner $0.75 SF 6,800 $5,100
Labor and Equipment to Key ditch or drain into hill $5,000.00 LS 1 $5,000
Connect Piping to Storm Water System $3,000 LS 1 $3,000

Site Restoration
Place New Asphalt Pavement (3-inches thick) $3 SF 10,000 $25,000

        SUBTOTAL CAPITAL COSTS $54,275

Contingency/Unlisted Items % $0
TOTAL CAPITAL DIRECT COSTS $54,000

Note that total costs are rounded to two significant figures, which in most cases is to the nearest $100,000

Notes:

SF - square foot
LS - lump sum

* Present worth costs were calculated using a 2% discount rate.  Escalated costs were calculated using a 3% inflation rate.

CY - cubic yard

Table N-7
Cost Estimate for 
Surface Water Controls and Asphalt Pavement
Laurel Station
Bellingham, Washington

Item
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Unit Cost Units Quantity Cost

CAPITAL DIRECT COSTS (INSTALLED)
Site Preparation/Demolition
Excavation and Offsite Disposal .

Excavate and Load Soil from Isolated Areas to 7.5 ft bgs $18 CY 900 $16,200
Offsite Landfill Disposal and Rail Transportation $41.00 TON 1,710 $70,110
Trucking from Site to Rail-Loading Facility (Ferndale, WA) $7.00 TON 1,710 $11,970

Confirmation Sampling
Sample Supplies and Shipping $75 EA 5 $375
Bottom and Sidewall Analytical (TPH-G/BTEX/TPH-Dx) $360 EA 42 $15,120

Site Restoration
Import Clean Fill $7 TN 1,440 $10,080
Backfill and Compaction $7 CY 900 $6,300
Re-vegetate (trees and grass) $2 SF 5,000 $10,000
Contractor Reporting and Closeout Submittals $80 HR 80 $6,400

        SUBTOTAL CAPITAL COSTS $140,155

Contingency/Unlisted Items % 0 $0
TOTAL CAPITAL DIRECT COSTS $140,000

Notes:

DC - direct cost

EA - each

HR - hour

SF - square foot

CY - cubic yard

LS - lump sum

Table N-8
Cost Estimate for Isolated Areas
Excavation 
Laurel Station
Bellingham, Washington

Item
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Soil and Groundwater Remediation Equipment 
 
 

135 Robert Treat Paine Drive, Taunton, MA 02780   Ph: (508) 738-5101 Fax: (508) 738-5022 
www.biscoenv.com 

 

May 8, 2012 
 
Mr. Demetrio Cabanillas 
URS Corporation 
1501 4th Avenue, Suite 1400 
Seattle, WA 98101 
(206) 438-2066 
Demetrio.cabanilas@urs.com 
 
 
RE: Budgetary Estimate DPE System Container  BISCO Proposal No. 11383 
 Laurel Station, Bellingham WA  
      
Dear Demetrio, 
 
BISCO Environmental/NEEP Systems is pleased to provide the following budgetary estimate for an 
integrated DPE treatment system based upon your preliminary specifications and P&ID.  Our estimate 
takes into consideration the standards of the U.S. NEC, UL Labs, NRTLs, OSHA and more than 22 
years of experience helping to design and integrate components for custom systems to meet site 
specific performance requirements. BISCO Environmental has supplied thousands of integrated 
systems throughout the United States and internationally since 1989. The quality of the components 
and integration is always considered the best available in the soil and groundwater remediation 
industry. The systems have been installed at retail gas stations, industrial manufacturing plants, 
integrated oil refineries, municipal water treatment plants, landfills, major airports and military bases. 
BISCO Environmental’s list of customers and project references is second to none.  
 
BISCO Environmental services a client base of environmental consulting engineering firms, 
wastewater engineering firms, major oil companies such as ExxonMobil, Chevron, Anadarko 
Petroleum, BP, Conoco Phillips, private industrial companies such as Merck Pharmaceutical, Dupont 
Chemical, Continental Airlines, Boeing Corporation, and Federal Agencies such as the Navy, NASA, 
Army Corps of Engineers and The Air Force Center for Environmental Excellence.   
 
BISCO Environmental  will supply the following equipment completely pre-piped, pre-wired, and 
pre-tested (unless stated otherwise) with appropriate piping, valving, and instrumentation to insure a 
minimum amount of field connections upon installation of the system.  The design is based on 
available site power of 480V, 60Hz, 3-phase.  Major equipment is described below for your review 
and consideration. 
 

Vacuum Extraction System 
 
Extraction Manifold: 
 

 4” SCH80 PVC Header with seven (15) SCH80 PVC legs 
 Each of the (15) extraction legs to contain the following components 

o Male inlet cam lock fitting at container exterior wall 
o Dwyer averaging pitot tube and magnehelic gauge 
o Brass gate valve 
o Sample port 
o Vacuum indicator, 0-30” Hg 
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Air/Water Separator: 
  

 BISCO 120-gallon vertical steel air/water separator tank 
 4” Tangential inlet with integral demister tower and pad 
 6” Flanged bottom clean out port and 1” Manual drain port with ball valve 
 Inlet vacuum gauge, 0-30” Hg 
 2” stainless steel stem mounted 3-position float switch assembly in a clear site tube 
 Transfer pump, Moyno progressive cavity 1HP 480/3/60 TEFC motor 
 Pump inlet ball valve and strainer 
 Pump discharge gate valve, check valve, pressure gauge and sample port                                            

 
SVE Pump:  
 

 4” SCH80 PVC inlet piping 
 4” Manual dilution air gate valve with filter-silencer 
 4” Inline Solberg CT series air filter 
 Differential pressure indicator across inline air filter 
 Inlet vacuum relief valve 
 Inlet low vacuum switch 
 Dekker VMX0553 Liquid ring pump package 
 40HP 480/3/60 TRFC motor 
 Seal oil low and high level switches 
 Discharge silencer 
 Discharge sample port 
 Discharge pressure and temperature gauges 
 Discharge flow element, DS300-4 with magnehelic gauge 
 Discharge piping to terminate at shed exterior wall with NPT fitting 

 
Oil Water Separator: 
 

 Oil water separator rated for 10 GPM maximum flow 
 Inlet flow transmitter with 4-20mA output 
 2” stainless steel stem mounted 3-position float switch assembly in a clear site tube 
 Transfer pump, Centrifugal 1HP 480/3/60 TEFC motor 
 Pump inlet ball valve and strainer 
 Pump discharge gate valve, check valve, pressure gauge and sample port   
 Free product gravity discharge line plumbed to container exterior wall                                          
 

 
System Control Panel (PLC Based 480/3/60 Power Supplied):  
 

 NEMA Rated steel enclosure 
 Allen Bradley PLC 
 40HP VFD for LRP motor 
 120 VAC control voltage transformer 
 AGM (4) Channel cellular auto dialer 
 External emergency stop button 
 Standard motor starters with thermal overload protection as needed 
 Circuit breakers for all inductive and resistive loads, motors, lights, 
 Interlocks as required for proper system operation 
 Illuminated hand-off-auto selector switches 
 Alarm lights with manual reset as required for proper system function 
 Intrinsically safe control relays and wiring as necessary  
 Through door main disconnect with primary and branch circuit protection 
 Reset button to clear fault conditions 
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 Contacts for free product storage tank LSH 
 Panel mounted at container exterior 

 
 
Enclosure – Reconditioned Steel Shipping Container 8’W x 20’L x 8’H: 
 

 Double opening doors on one end 
 Side personnel door  
 Interior framed with plywood walls and ceiling; fully insulated with R-13 insulation 
 Class I Div II rated electric heater  
 Class I Div II rated ventilation fan 
 Class I Div II rated interior lights – (3) 
 Inlet air shutters for ventilation fans 
 1” Thick sound dampening blankets on interior walls and ceiling 
 Sound dampening hoods for inlet air vents and ventilation fan 
 Interior floor sump with liquid level shut down switch 
 Exterior mounted main power disconnect switch – 300 amp non fused 
 (1) Emergency stop button 

 
 
 

Estimated System Budgetary Pricing 
 

The DPE system as described above     $   94,000.00 
Estimated shipping FOB Taunton, MA    $     8,800.00  

 

Assumptions, Clarifications and Exceptions 
 

 Subject to credit approval, payment terms 1/3rd due with written purchase order, 1/3rd due 
upon shipment or notice or readiness to ship, 1/3rd due net 30 days after shipment or notice of 
readiness to ship. 

 
 Delivery is ~8-10 weeks after submittal approval.  Submittals will be provided within 2-3 

weeks of receipt by BISCO of a completed purchase order confirmation (POC) form. 
 

 BISCO will supply and install piping, fittings, components, instrumentation and equipment of 
suitable materials, design and methods in accordance with generally acceptable practices 
within the soil and groundwater remediation industry. 

 
 All final invoices will be issued for equipment upon notice of readiness to ship. 

 
 Issuance of a purchase order or notice to proceed constitutes the acceptance of BISCO’s terms 

and conditions. In the event of a conflict with any customer terms, BISCO’s terms shall take 
precedence 

 
 Warranty period begins upon notification that the system/equipment is ready to ship. 

 
 BISCO is not responsible for any discrepancies between the written RFP documents and the 

RFP drawings. Pricing is limited to only those items describe herein. Accidental errors or 
omissions in interpreting the bid documents may require additional costs. 

 
 Pricing is based on the SVE and Air Sparge pumps and motors specified. No additional 

pressure loss calculations have been performed. The actual mechanical installation of the 
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system may require pipe, fittings or instruments that impact the operational flows, vacuums 
and pressures. 

. 
 

 Sizing and costs for the equipment containers, sheds, trailers or skids may change based upon 
engineered and scaled drawings during the submittal process. 

 
 Every effort will be made to locate flow sensors/meters in desired locations. However, 

installation per manufacturer’s specifications may be influenced by enclosure or skid sizing 
and/or system operating temperatures or pressures. 

 
 Pricing is based on uninterrupted system construction at BISCO’s manufacturing facility. 

Customer requests to stop, delay, postpone or interrupt completion of a system already in the 
manufacturing process may result in additional handling and set up charges. 

 
 If a customer or consultant operational witness test is required prior to shipment, the test 

shall be scheduled immediately following BISCO’s functional test of the system. Delays in 
performance of the customer witness test may result in additional handling and set up 
charges. 

 
 If customer is unready to accept shipment at time of notification to ship, customer will advise 

BISCO in writing of the reason for delay, anticipated readiness date, and acknowledge 
ownership of the equipment as of the notification to ship date. BISCO will store equipment for 
a period of 30 days free of charge.  Customer will be invoiced monthly storage charges @ a 
rate of $ 5.00/ square foot / month, plus any applicable one time mobilization charge to 
relocate equipment to a storage facility other than BISCO Environmental. 

 
 No permitting services or costs are included. 

 
 On-site construction services, on-site ancillary piping, or on-site electrical work are not 

provided as a part of this proposal 
 

 No PE stamped structural drawings, wind load calculations, or tie down plans for system 
enclosures are included. They can be made available for an additional cost on a T&M basis if 
requested. 

 
 Equipment offloading services at the destination or job site have not been included. 

 
 Prior to system fabrication, we will provide a submittals package for your review and approval. 

Submittals can include a system P&ID, layout drawing, electrical distribution diagram, control 
panel drawings, and manufacturer’s catalog cut sheets for the system’s major components. 
Once submittals are approved, the components will be ordered and the system will be 
fabricated.   

 
 BISCO will provide an O&M Manual (one copy and one electronic copy (CD) that consists of 

system drawings and manufacturer’s related component information. Any additional copies, or 
informational/operational plans, schedules or procedures may require additional cost. 

 
 O&M Manuals are shipped approximately 1-2 weeks after final system testing, programming 

and completion of as built drawings. 
 

 Pursuant to NEC Article 409; BISCO Environmental, Inc. provides U.L. Listed industrial control 
panels manufactured with short circuit current ratings (SCCR) of 10kA as standard product.  
The need for an alternate SCCR must be communicated in writing to BISCO Environmental, 
Inc. prior to placing any order. 
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 Not having any ambient sound level data regarding the site, we cannot guarantee          

meeting any sound requirement if specified. We have included a sound attenuating enclosure, 
sound ducting hoods, so it is quite possible that the sound levels from the systems will fall 
within acceptable levels. 

 
 

STANDARD TERMS AND CONDITIONS 
 
AGREEMENT: This offer may only be accepted on, and is expressly limited to acceptance of the terms 

described herein and acceptance by the buyer shall be deemed as acceptance of all of 
the terms. 

 
ASSUMPTIONS: BISCO Environmental assumes the information provided by the buyer is the full extent 

of the information necessary to determine the scope of the project.  It is the 
responsibility of the buyer to provide all information necessary to prepare the 
proposal to BISCO Environmental.  In the preparation of the proposal, BISCO 
Environmental cannot consider any information germane to the project not 
provided by the buyer.  This includes but is not limited to:  local and federal 
applicable codes, government regulations, site conditions, project 
specifications, available electric power, hazardous location classifications, etc.  
Any errors or omissions in the proposal resulting from unidentified legal or technical 
requirements are outside the scope of this proposal, and BISCO Environmental will not 
be responsible for them. 

 
MODIFICATION: No changes shall be made in the quotation or purchase order unless agreed to by the 

seller in writing.  This order is not subject to deviations of customer's confirming 
purchase order. 

 
PRICING: No retainers whatsoever will be allowed regardless of agreements between purchaser 

and ultimate owner or user. 
 
TAXES: The quoted price does not include sales, use, excise or similar taxes except as noted in 

the proposal. If sales taxes are quoted as a component of the price, such tax amounts 
have ben calculated based on representations by the buyer.  The buyer retains 
responsibility for any sales, use, excise or similar not expressly outlined in the proposal 
and paid by BISCO Environmental on the buyers behalf. 

 
F.O.B. All items on this proposal will be shipped F.O.B. BISCO or F.O.B origin point if drop 

shipped.  BISCO Environmental shall not be responsible nor liable for any damage 
caused by the freight carrier.  Acceptance of the freight by carrier is acknowledgment 
that containers or method of shipping was acceptable when picked up. 

 
VALIDITY: This proposal will be valid for thirty (30) days unless otherwise stated in the proposal. 
 
CANCELLATION: Buyer may cancel this agreement only upon payment of reasonable cancellation 

charges which shall take into account expenses incurred and commitments made by 
BISCO Environmental. 

 
WARRANTY: All products not manufactured by BISCO Environmental carry the original 

manufacturer's warranty.  Copies are available on request.  
  
 BISCO Environmental warrants its packaged and manufactured equipment against any 

defect in material or workmanship, under normal use and storage for a period of twelve 
(12) months from date of manufacture.  In the event that products are found to be 
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defective within the warranty period, BISCO Environmental's sole obligation and 
remedy shall be the furnishing of replacements for any defective parts, and such 
replacement parts shall be furnished but not installed by BISCO Environmental.  BISCO 
ENVIRONMENTAL WILL NOT BE LIABLE FOR SPECIAL OR CONSEQUENTIAL DAMAGES 
IN ANY CLAIM SUIT OR PROCEEDINGS ARISING UNDER WARRANTY. NOR WILL BISCO 
ENVIRONMENTAL ACCEPT ANY LIABILITY FOR CLAIMS For LABOR, LOSS OFF PROFIT, 
REPAIRS OR OTHER EXPENSES INCIDENTAL TO REPLACEMENT.  The product warranty 
expressed above is our only warranty and may not be verbally changed or modified by 
any representative of BISCO Environmental.  All freight costs incurred in shipping parts 
to or from BISCO Environmental or to the manufacturer if necessary are at the expense 
of the customer. 

 
 BISCO Environmental expressly disclaims any warranties, expressed or implied, 

including any warranty of merchantability or fitness for a particular purpose or any 
warranty arising from a course of dealing or usage of trade.  Except to the extent 
required by applicable law, BISCO Environmental shall not be liable, in tort, contract or 
otherwise, for any loss or damage, whether direct, consequential or incidental, of any 
person or entity arising in connections with the equipment.   

 
RETURNS: All returns are subject to a 25% restocking fee.  All special orders are non-returnable.  

All returnable items must be in new, unused, resalable condition and in original 
packaging.  All freight costs incurred due to returns are at the expense of the customer.  
All material being returned for warranty evaluation is subject to labor charges if found 
to be out of warranty.  Shop labor rate is $75.00 per hour. 

 
 
 
If you have any questions or concerns please feel free to give me a call.    
 
Sincerely,  
 
John Slesinski 
Western Region Manager 
714-397-4631 
E-mail: jslesinski@biscoenv.com 
 



Washington: 3820 Freeman Road E, Fife (Seattle), WA  98424 ♦ Tel. 253-883-5200 

Oregon: 11277 SW Clay St., Suite A, Sherwood, OR 97140 ♦ Tel. 503-692-6400

Nevada: 230 E. Sydney Drive, Sparks, NV 89434-6538 ♦ Tel. 775-343-1493

Southern Calif, 1333 W. 9th St. Upland (Los Angeles) CA. 91786: Tel. 909-946-1605
Arizona: 7773 West Seldon Lane, Peoria (Phoenix), AZ  85335 ♦ Tel. 623.935.0124 

Description Unit Quantity Unit Price Unit Total

Mobilization/Demobilization Each 1 3,000.00$           3,000.00$             
HASP/JMP/Admin Each 1 575.00$               575.00$                
DOE NOI/Well log Each 10 65.00$                 650.00$                
Per diem Day 6 450.00$               2,700.00$             
Daily travel Day 5 300.00$               1,500.00$             
Set-up/Clean up/Decon/moves between holes - assume 1 hour each Hours 10 450.00$               4,500.00$             
Drill & sample 8-inch sonic 0 - 100 ft Feet 400 50.00$                 20,000.00$           
Borehole sealing and patch - if no well installed Feet 10.00$                 -$                      
4-inch Sch 40 PVC well construction Feet 400 30.00$                 12,000.00$           
16-inch flush completion Each 10 500.00$               5,000.00$             
Additional hourly/Stand-by/Safety meetings Hours 0 450.00$               -$                      
Well development - if required Hours 0 295.00$               -$                      
55 gallon DOT 17H type recon drum Each 20 75.00$                 1,500.00$             
Wooden core box - single tray Each 0 35.00$                 -$                      
Concrete core/Air knife (BLC equipment portal to portal) Hours 0 275.00$               -$                      
Bobcat Day 6 300.00$               1,800.00$             

Subtotal 53,225.00$           

Sales Tax 8.70% 4,630.58$             

Scope:

Furnish, Drill, and Install ten 4-inch sch 40 PVC dual phase extraction wells to 40' at a 30 degree angle; 10' of .030 or .040 machine slot screen.
Collect continuous sonic core samples.  Large flush monuments.
Drum and stage IDW on site for disposal by others.
Assume reasonable track rig access or client will provide.  
Assume no limited work hours, days, or prevailing wage.  

Notes/Assumptions:
Drilling through asphalt or dirt surface (concrete coring/cutting at additional cost)
Prices assume no work hour restrictions.  Stand-by rates apply if work hours are restricted.
Prices are based on Standard Labor Rates (not Prevailing or Davis Bacon Wages)
Utility location/clearance, traffic control & site security by others
Proposal is subject to final review of terms and conditions; assume Net 30 Payment Terms
Well development by others may void some or all of Boart Longyear warranties of workmanship and materials.

Total Cost Estimate 57,855.58$           

Drill Rig Type: 

Drill Configuration: 

Prepared By: 

1501 Fourth Ave, Suite 1400
Seattle, WA

Project:

Mini Sonic

Laurel Station

Local Offices

Mobile:

Email: demetrio.cabanillas@urs.com
Demetrio Cabanillas

Street Address:

City/State/Postal:

Street Address:

Pete Larsen
Track

Tel: 206-438-2066

Fax:

Bellingham, WA

Contact:

2/20/2013Date:

City/State/Postal:

PROJECT PROPOSAL

URSClient:

mailto:demetrio.cabanillas@urs.com
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Preliminary Conceptual Design SummaryPreliminary Conceptual Design Summary

Technology Overview:

Effectiveness of thermal remediation hinges on the ability to mobilize

subsurface contamination in vapor and/or liquid phases through thesubsurface contamination in vapor and/or liquid phases through the

application of heat to the subsurface. Three in-situ thermal

technologies are currently offered by TerraTherm:  

• Thermal Conductive Heating* (TCH) in the form of the patented In 
Situ Thermal Desorption (ISTD) family of technologies, 

• Steam remediation utilizing Steam Enhanced Extraction (SEE), and

• Electro Thermal-Dynamic Stripping Process (ET-DSP™) a form of 
electrical resistive heating (ERH) under a partnership with McMillan-
McGee Corporation.

The heat applied to the subsurface with any of these technologies 

mobilizes contamination which is captured by pneumatically and 

hydraulically controlling a site using soil vapor extraction (SVE), 
 

y y g g p ( ),
multiphase extraction (MPE) and/or pumping groundwater.

*technology proposed for the Site



ISTR Technologies

ComparisonTCH/ISTD - Heating governed 
by thermal conductivity 

ET-DSP™/ERH - Heating 
governed by electrical 

conductivity
(max temp = boiling point of water)

SEE H ti d bSEE - Heating governed by 
hydraulic conductivity

(max temp = boiling point of water)
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Preliminary Conceptual Design Summary, continuedPreliminary Conceptual Design Summary, continuedy p g y,y p g y,

• The primary contaminants of concern (COCs) are Gasoline-range 
organics (GRO), diesel-range organics (DRO), oil-range organics 
(ORO).

• The overall Site Remedial Action Objectives (RAOs) include:
– Soils:  GRO (30 mg/kg); DRO (460 mg/kg); ORO (2,000 mg/kg); and

– Groundwater :  GRO (800 ug/L); DRO and ORO (500 ug/L).

• low levels of BTEX and carcinogenic PAHs (cPAHs) are non-target 
contaminants present at the site.

• The estimated contaminant mass is 24,000 – 30,000 lbs.

• The geology consists of fill (silty sand and gravel); glacial outwash 
(recessional outwash consisting of interbedded silty gravel and 
sandy gravel); a glacial drift deposit (silty pebbly clay) overlays the 
outwash deposits near the perimeter of the TTZ.

• The groundwater is located at less than 10 feet bgs (5 ft bgs
 assumed in this concept).
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Preliminary Conceptual Design Summary, continuedPreliminary Conceptual Design Summary, continuedy p g y,y p g y,

• Hydraulic conductivity ranges from1.6 E-05 to 3.3 E-05 cm/sec for 
this site and the average of 2.45x10-5 cm/sec is used for this 
preliminary concept.

• The hydraulic gradient ranges from 0.1 to 0.38 ft/ft and 0.24 ft/ft is 
used for this preliminary concept.

• Treating using TCH/ISTD is recommended for this site since (1) 
there is no upper confining layer  which would allow for SEE 
consideration, and (2) TCH/ISTD has the most uniform and 

Cpredictable heating over the variable geological units. Consistency 
of heating is important in keeping the site heated and achieving 
remedial goals.  
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Preliminary Conceptual Design Summary, continuedPreliminary Conceptual Design Summary, continuedy p g y,y p g y,

• Treatability Study (TS) results included the following: 

Full-Scale 7-day Treated Results (mg/kg)
TPH 

Parameter
Study Goals 

(mg/kg)

Full Scale 
Goals 

(mg/kg)
Untreated 
(mg/kg)

7 day Treated Results (mg/kg)

100°C 150°C 225°C

GRO <100 <30 550 2.2 1.6 0.54

DRO <460 <460 740 490 120 12DRO <460 <460 740 490 120 12

ORO <2000 <2000 420 770 170 34

• The preliminary concept presented includes applying heat to 
approximately 100°C to allow for desorption and removal of 
contaminants.  Per the above TS results, increasing full-scale 
heating durations at 100°C will allow the DRO results to beheating durations at 100°C will allow the DRO results to be 
achieved.  Note that the groundwater full-scale treatment goals 
include 800 ug/L for GRO and 500 ug/L for DRO and ORO and will 
likely require a final biopolishing to achieve results

 
likely require a final biopolishing to achieve results.
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Preliminary Preliminary Conceptual Design Summary, continuedConceptual Design Summary, continued

• When heating with TCH/ISTD a conductive heat front moves radially
outward from each heater and overlaps with the neighboring heat 
fronts.

• Vapors and steam generated by the heating operations are captured 
by SVE and treated.

– Thermal oxidation is included for vapor treatment using an assumed contaminant 
mass of 30,000 lbs. 

– Liquid GAC is included for the liquid treatment.

Any NAPL produced is contained for subsequent disposal– Any NAPL produced is contained for subsequent disposal. 

• The negative pressure created at the perimeter of the treatment zone 
from the SVE extraction system allows for control of the mobilized 
contamination and prevents migration of the contaminants off-site Tocontamination and prevents migration of the contaminants off site.  To 
ensure that the negative pressure is maintained, close monitoring of 
the temperature, pressure and the overall energy balance (i.e., heat 
added and removed from the TTZ) is necessary.

 

) y
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Preliminary Preliminary Conceptual Design Summary, continuedConceptual Design Summary, continued

• During operations, monitoring data is collected daily by TerraTherm 
on-site staff ensuring that contaminants are continually directed to the 
SVE extraction system, thereby maintaining a controlled system at all 
times.
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ISTD ISTD -- Thermal Conductive Heating and Vacuum ExtractionThermal Conductive Heating and Vacuum Extraction
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Thermal Conduction HeatersThermal Conduction Heaters

 

U.S. Patent Nos. include 5,190,405, 5,318,116, 6,485,232 and 
6,632,047. Protected by International Patents Issued and Pending.
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Thermal Phases of Work and ContractingThermal Phases of Work and ContractingThermal Phases of Work and ContractingThermal Phases of Work and Contracting

• TerraTherm provides turn-key services from design through 
demobilization.demobilization.  

• The phases of work include the following:
– Design

• Conceptual Design Report (an option prior to full design)• Conceptual Design Report  (an option prior to full design)

• Project Design

– Construction

Operations and Maintenance (O&M)– Operations and Maintenance (O&M)

– Demobilization

C t ti O&M d D bili ti t t d t th• Construction, O&M and Demobilization are contracted together 
using contracting terms defined later.

 



Preliminary WellPreliminary Well--Field LayoutField Layout
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TTZ

Heater Wells (95)

 



Preliminary Treatment CrossPreliminary Treatment Cross--SectionSection
Laurel Station Site/ Kinder Morgan CanadaLaurel Station Site/ Kinder Morgan Canada

Bellingham, WABellingham, WAHorizontal 
SVE well

SVE well

SVE well

ISTD heaters

TTZ*

 

* There is a discrepancy between the 5-25 ft bgs that was included in the site questionnaire provided and 
that presented in the cross-section diagram here (TTZ starting at ~ 10-12 ftbgs).  Understandable the 
starting depth can vary at a site and this will be fully considered during detailed design should you move 
forward with the work.  This preliminary concept addresses a vertical treatment interval of 5-25 ft bgs.  



Preliminary Conceptual Design Preliminary Conceptual Design 
ParametersParameters

Laurel Station Site/ Kinder MorganLaurel Station Site/ Kinder MorganLaurel Station Site/ Kinder Morgan Laurel Station Site/ Kinder Morgan 
CanadaCanada

Bellingham WABellingham WABellingham, WA Bellingham, WA 
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Preliminary Conceptual Design SummaryPreliminary Conceptual Design Summary

Laurel Station, Bellingham WA URS Laurel Station, Bellingham WA URS, g
Volume and heat capacity 100C Option Unit
Treatment area 8,400 ft2

Upper depth of treatment 5 ft bgs
Lower depth of treatment 25 ft bgs
Volume, TTZ 6,222 yd3

S lid l 4 044 d3

Laurel Station, Bellingham WA URS 

Energy balance 100C Option Unit

TCH power input rate 784 kW
Water extraction rate during heatup 2.7 gpm
Average extracted water temperature 190FSolids volume 4,044 yd3

Porosity 0.35 -
Porosity volume 2,178 yd3

Initial saturation 90 percent
Soil weight 18,059,692 lbs soil
Water weight 3 307 223lbs water

Average extracted water temperature 190 F
Percent of injected steam extracted as 
steam 30 %

Steam extracted, average 826 lbs/hr

Energy flux into treatment volume 2,673,695 BTU/hr
Energy flux in extracted groundwater 192 172BTU/hrWater weight 3,307,223 lbs water

Soil heat capacity 4,514,923 BTU/F
Water heat capacity 3,307,223 BTU/F
Total heat capacity, whole TTZ 7,822,146 BTU/F

Energy flux in extracted groundwater 192,172 BTU/hr

Energy flux in extracted steam 802,109 BTU/hr
Net energy flux into treatment volume 1,679,414 BTU/hr

Heating per day 5.2 F/day
Start temperature 50 F
Target temperature 212 F
Estimated heat loss, worst case 77 %
Operating time
Shake-down 7 days 
Heating to boiling point 56 days 
Boiling and drying 59 daysBoiling and drying 59 days 
Sampling/analysis phase 10 days 
Post treatment vapor extraction 14 days 
Total operating time 146 days 
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Preliminary Conceptual Design SummaryPreliminary Conceptual Design Summary, , continuedcontinued

Laurel Station Bellingham WA URSLaurel Station, Bellingham WA URS
Process equipment Value Unit
ISTD power supply 780kW
Treatment system power supply 40kW
Total power need to site 1,030kW
Estimated total electric load 1,300kVA

Laurel Station, Bellingham WA URS 
Utility estimates Value Unit
Power usage, total 2,531,000kWh
Gas usage, total 3,342MM BTU
Discharge water, total 576,980gallons,

Vapor extraction rate, total 600scfm
Non-condensable vapor 300scfm
Estimated steam extraction 300scfm
Liquid extraction rate 2.7 gpm 
Condensed liquid rate 1.7 gpm 

sc a ge a e , o a 5 6,980ga o s
Discharge vapor, total 64mill scf

Laurel Station, Bellingham WA
Numbers of wells 100C OptionWater treatment rate 4.4 gpm

Vapor treatment type
Thermal

Oxidizer w/
heat recovery -

Dominant contaminant of concern gasoline -

Numbers of wells 100C Option 
Heater borings,  regular application 95 
Vertical SVE well, regular application 25 
Horizontal SVE wells 12 
Temperature monitoring holes* 12 
Pressure monitoring wells** 5 

Estimated COC mass 30,000 lbs 
Estimated COC mass treated by vapor 
system 24,000 lbs 

Estimated maximum mass removal rate 470 lbs/day 

essu e o to g e s 5

y

*Thermocouples are located 3-5 ft apart along the vertical length of the monitoring string

** Pressure monitoring is screened near the ground surface to ensure a negative pressure is maintained 
 below the surface cover and along the boundaries of the treatment zone.
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Preliminary PricePreliminary Price

URS
Laurel Station, Bellingham WA, g

Design and Procurement $263,740 
Construction and Operation  $2,354,000 
Utilities, paid by client $364,000 
Total   $2,981,740 
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AssumptionsAssumptions

Bellingham WA
URS

Assumptions
A turn-key preliminary treatment concept and corresponding price are presented for a 
remedy using In Situ Thermal Desorption (ISTD) and includes design to final report,

1

remedy using In Situ Thermal Desorption (ISTD) and includes design to final report, 
conditional on assumptions presented.  Scheduling is based on TerraTherm 
availability.
TerraTherm's approach to remediation is one of a partnership with our client; and 
therefore, at a later stage of project development, TerraTherm discusses the fixed and 
variable tasks translating into fixed and variable (i.e., those that relate to the 

2

subsurface variability which can affect treatment duration, etc.) pricing.  Since 
reported subsurface conditions are typically not guaranteed by the consulting/client, 
TerraTherm does not offer a complete price guarantee option but is open to discuss 
this further at a later date.

3
ISTD wells are spaced 12 ft apart and installed at 250 ft/day.  Installation of a surface 
vapor cover is included3vapor cover is included.

4This preliminary concept addresses a vertical treatment interval of 5-25 ft bgs. 

5
Disposal of drill cuttings and any NAPL collected are excluded from the preliminary 
price.  GAC disposal is estimated and included at a cost of $2.5.

6
Any mass increase or decrease from 30,000 lbs may change the price presented 
here The current mass assumes thermal oxidation as the vapor phase treatment6here. The current mass assumes thermal oxidation as the vapor phase treatment.

7

All utilities are paid directly by client and are included "at cost" in the preliminary 
conceptual price presented.  The unit power costs included are $0.12/kWh.  The unit 
gas costs included are $18/mmBTU

8
All data provided as a basis for this preliminary concept is considered a good faith 
representation of the current site conditions.

 

8representation of the current site conditions.

9
Power and other utilities are assumed to be available to the site with service available 
in a reasonable timeframe.
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Assumptions, continuedAssumptions, continued

Bellingham WA
URS

Assumptions

10
Permitting fees are excluded; support to URS for permitting is included in the 
price10price.

11

It is assumed that the site is free of any existing infrastructure not compatible 
with treatment temperatures or which would interfere with treatment 
application.

12
It is assumed that sufficient space is provided for unencumbered site 
construction and thermal operations12construction and thermal operations.

13The assumed porosity is 0.35, and the assumed initial saturation is 90%.

14
There are no in situ structures causing significant site cooling, i.e. utility or 
other conduits.  The site is not in a flood zone.

1524-hr staffed site security is not included.
161 man is proposed to be on site during drilling x 1 drill rig.6 a s p oposed to be o s te du g d g d g
172 men are included for operations.
18Power drop and transformer are excluded.
19Removal of wells is excluded.
20Site restoration is excluded.

 



 

 

ESTIMATE CALCULATIONS 
 



Assumptions:
Current Electricity Cost 0.103 $ per KWh Source:  Puget Sound Energy Small Demand Service Estimate Nov 2008 ($0.082) + 25% = $0.103

Electrical Usage Calculation:
(motor hp x 0.7457 x operational hours)/0.7 Mechanical Engineering Reference Book Lindberg

Motors Quantity of Duty Motor Combined Usage Per Day Usage Per Year Cost Cost
In Use Motors Cycle HP HP KWH KWH Per Month Per Year

100 PERCENT DUTY CYCLE
1/3 hp 1 100% 0.3 0.3 8 3,080 $26 $317
1/2 hp 1 100% 0.5 0.5 13 4,666 $40 $481

1 hp 1 100% 1.0 1.0 26 9,332 $80 $961
1.5 hp 1 100% 1.5 1.5 38 13,998 $120 $1,442
2.0 hp 1 100% 2.0 2.0 51 18,664 $160 $1,922
3.0 hp 1 100% 3.0 3.0 77 27,996 $240 $2,884
4.0 hp 1 100% 4.0 4.0 102 37,328 $320 $3,845
5.0 hp 1 100% 5.0 5.0 128 46,660 $400 $4,806
7.5 hp 1 100% 7.5 7.5 192 69,989 $601 $7,209
10 hp 1 100% 10.0 10.0 256 93,319 $801 $9,612
15 hp 1 100% 15.0 15.0 384 139,979 $1,201 $14,418
25 hp 1 100% 25.0 25.0 639 233,298 $2,002 $24,030
50 hp 1 100% 50.0 50.0 1,278 466,595 $4,005 $48,059
75 hp 1 100% 75.0 75.0 1,918 699,893 $6,007 $72,089

100 hp 1 100% 100.0 100.0 2,557 933,190 $8,010 $96,119

Electrical Usage by Alternative
Alt 2 - 40 hp 1 100% 40.0 40.0 1,023 373,276 $3,204 $38,447
Alt 4 - 25hp 1 100% 25.0 25.0 639 233,298 $2,002 $24,030
Alt 5 - 15 hp 1 100% 15.0 15.0 384 139,979 $1,201 $14,418

Table N-9
Electrical Usage Estimates by HorsePower
Laurel Station
Bellingham, Washington

Laurel Station Motor Energy Consumption Estimates April 10, 2013, Electrical Costs per HP
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1.0  INTRODUCTION 

Presented herein is the documentation of the soil removal actions conducted in Study Unit 1 and 
Study Unit 3 in December 2013 at the Laurel Station site located in Bellingham, Washington.  
These removal actions were conducted as described in Washington State Department of Ecology 
(Ecology) approved letter work plans Request for Removal Action in Advance of CAP, Isolated 
Soil Area in Study Unit 1, Laurel Station, 1009 East Smith Road, Bellingham, Washington dated 
July 23, 2013 and Rev 1.0 – Request for Removal Action in Advance of CAP, Containment Dam 
– Isolated Soil Area in Study Unit 3, Laurel Station, 1009 East Smith Road, Bellingham, 
Washington dated September 12, 2013.  This report was prepared by URS Corporation (URS) on 
behalf of Trans Mountain Pipeline (Puget Sound) LLC, which is operated by Kinder Morgan 
Canada, and is provided to support cleanup actions at the site based on the findings documented 
in the Draft Remedial Investigation/Feasibility Study (RI/FS) Report (URS 2013a) completed in 
accordance with the First Amended Enforcement Order No. DE 91-N192, effective June 15, 
1992.   
 
The RI/FS report (URS 2013a) documented four isolated soil areas on the site with petroleum 
related contamination above potential cleanup levels (PCLs).  These areas are limited in vertical 
and lateral extent and as such, the remedial action for each area was identified as removal by 
excavation.  Two of these areas, Study Unit 1 soil with elevated benzene and Study Unit 3 soil 
adjacent to the containment dam built in March 1992, were in the footprint of 
construction/maintenance activities planned by the facility with a desire to complete these 
projects by end of 2013.  To assist facilities, URS submitted work plans to Ecology requesting to 
conduct these removal actions in 2013 in advance of a final Cleanup Action Plan for the site.  
Ecology approved the work plans via letters dated July 26, 2013 (Study Unit 1 soil with elevated 
benzene) and September 13, 2013 (Study Unit 3 soil adjacent to containment dam). 
 
This report documents the field activities, soil volume removed, and the confirmation sampling 
indicating that the contaminated soil was removed from each area.   

2.0  STUDY UNIT 3 - CONTAINMENT DAM 

2.1 SUMMARY OF AFFECTED MATERIAL 

Total petroleum hydrocarbon (TPH)-affected soil is located in the wetland area that was 
impacted by a crude oil release on March 7, 1992 at Tank 120 (Figure 1).  Crude oil overflowed 
from the tank into the spill containment dike where 30 to 50 barrels of crude oil was released 
through a partially open drain valve that led to an oil/water separator and into the adjacent 
wetland area. The affected area was within the Laurel Station property boundary.  Recovery 
operations followed the release, including installation of a plastic dam (containment dam) to 
prevent further migration of the crude oil and facilitate recovery of pooled oil.  In June 2010, 
samples were collected of the soil in the wetland area downstream of Tank 120 to the upstream 
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side of the containment dam (Figure 1).  Sampling locations SU3-SED1 through SU3-SED3 
were collected downstream (south) of Tank 120.  The soils in this wetland were described as 
hydric soils in the 2009 wetland report (URS 2010) and thus were not addressed as sediment.  
Soils were primarily brown to gray silt with organic material.  No hydrocarbon odor or elevated 
photoionization detector (PID) readings were observed, with the exception of the SU3-SED1 
right-bank sample (right bank based on looking downstream).  This sample had a moderate 
hydrocarbon odor and a PID reading of 10 parts per million (ppm).  The origin of the 
hydrocarbon odor and elevated PID reading in the SU3-SED1 right-bank sample was noted as a 
thin layer of a white gel-like substance present in the soil at this location at approximately 6 
inches below ground surface (bgs).  The extent of the white gel substance appeared to be limited 
to a small area on the right bank of the ponded water behind the dam.  The white gel-like 
substance is believed to be bentonite which was used for sealing during the installation of the 
dam in 1992.  TPH and benzene, toluene, ethyl benzene, and xylenes (BTEX) were either not 
detected above their respective laboratory reporting limits or were detected below PCLs; 
however, the TPH was elevated at SU3-SED1 compared to samples collected in other areas of 
the drainage.   
 
This location was resampled in August 2010 (SU3-SED1-R2) as well as a location (SU3-SED4) 
on the downstream side of the dam.  The results for SU3-SED1-R were similar to those reported 
in June 2010, but elevated such that TPH (920 mg/kg) were above the most conservative TPH 
soil cleanup level of 460 mg/kg for diesel- and heavy oil-range TPH.  BTEX were not detected.  
Sample SU3-SED1-R2 was also analyzed for polynuclear aromatic hydrocarbons (PAHs).  There 
was no exceedance of soil PCLs for PAHs (URS 2013a).  TPH and BTEX were not detected in 
the sample from downstream of the dam.  Based on this data, the TPH-affected soil on the 
upstream side of the dam was identified as an area requiring soil removal to meet PCLs.  The 
area affected was estimated to be approximately 4 feet by 2 feet by 1 foot deep (less than 1 cubic 
yard).   

2.2 FIELD ACTIVITIES 

The remedial objective for the containment dam area was to remove soil with elevated TPH 
concentrations above the Model Toxics Control Act (MTCA) terrestrial ecological evaluation 
(TEE) criteria of 460 mg/kg for diesel- and heavy oil range TPH and MTCA Method A 
unrestricted soil cleanup levels for BTEX (URS 2013c).  Because of the proximal wetlands, URS 
reviewed the potential permitting requirements under the U.S. Army Corp of Engineers 
(USACE) during the work plan development.  Based on that review, it was determined that the 
planned work to upgrade the containment dam and remove the TPH-affected soil could be 
covered under Nationwide Permit #3 for maintenance of existing structures.  URS determined 
that the dam and pond are permitted structures because they were installed during the March 
1992 spill cleanup in coordination with Ecology.  The planned excavation and filling related to 
the removal action was determined to be below the threshold requiring preconstruction 
notification for the USACE.  Per Whatcom County requirements, Kinder Morgan obtained a land 
disturbance permit from the county which was issued on November 19, 2013. 
 
Utilities were cleared by Kinder Morgan facility personnel prior to the start of excavation.  To 
the extent possible, water within the excavation area was removed and redirected away from the 
area.  The plastic dam was maintained in place during excavation.  URS personnel monitored the 
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excavation activities, conducted field screening with a PID, documented field observations, and 
collected soil confirmation samples.  The excavation was completed on December 3, 2013 using 
an excavator operated by IMCO, subcontractor to Kinder Morgan.  Photographs documenting the 
soil removal and field activities are provided in Attachment A.  Approximately 8-1/2 cubic 
yards of TPH-contaminated soil was excavated from the containment dam area and placed into a 
lined and covered trailer.  The trailer was stored indoors and the soil was later transferred to rail 
car containers that were also used for the Study Unit 1 removal action.   

Sample collection was performed by URS and samples were submitted to Analytical Resources, 
Inc. (ARI), an Ecology-accredited laboratory, located in Tukwila, Washington for analysis.  Four 
sidewall samples were collected at 1 foot bgs (SU3-PEX1-S through SU3-PEX4-S) and one 
sample was collected at the base of the excavation at 2 feet bgs (SU3-PEX5-B).  Sample 
locations are shown on Figure 1.   
 
Once confirmation was received that the sample results were below the PCLs, the plastic dam 
was removed, the excavation was backfilled with clean material that had been tested for TPH and 
BTEX (Section 4.0) and Kinder Morgan proceeded with their planned maintenance and upgrade 
to the dam.  The excavation limits were surveyed by a licensed land surveyor (Steele & 
Associates) and the resulting excavation area is shown on Figure 1. 

2.3 FIELD OBSERVATIONS 

The excavated soils consisted of saturated gray, silt with sand and organic debris.  A moderate 
hydrocarbon odor and elevated PID readings were noted on the north, east and west walls of the 
excavation.  The excavation was subsequently expanded until indication of TPH contamination 
was no longer observed.  The final excavation measured approximately 12 feet by 10 feet.  Total 
depth of the excavation was approximately 2 feet.   

2.4 ANALYTICAL DATA 

Samples were analyzed for gasoline-, diesel- and oil-range TPH by Ecology’s Northwest 
methods NWTPH-G and NWTPH-D and BTEX by EPA Method 8021B.  The data were 
reviewed by a URS chemist.  Copies of laboratory reports and data validation memoranda are 
provided in Attachment B.  The data are summarized on Table 1.  With the exception of sample 
SU3-PEX1-S, TPH and BTEX were not detected above reporting limits. Diesel range TPH was 
detected at a concentration of 7.3 mg/kg in SU3-PEX1-S which is well below the PCL for TPH.  
BTEX was not detected in this sample.  

2.5 CONCLUSION 

Based on the results of the confirmation sampling, TPH-affected soils located at the containment 
dam were effectively removed.  No further remedial work is warranted for this area. 
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3.0  STUDY UNIT 1 – BENZENE AFFECTED SOIL 

3.1 SUMMARY OF AFFECTED MATERIAL 

Five direct-push borings (SU1-B6 through SU1-B9, and SU1-B18) were advanced in Study Unit 
1 in June 2010 at the locations shown on Figure 2.  The borings were advanced to depths of 10 
to 12.5 feet bgs.  Shallow soils encountered in this area consisted of light to dark brown and gray 
clay with varying amounts of silt, gravel, and sand.  Groundwater was not encountered in any of 
the borings.  Soil samples collected from these borings indicated that TPH were not detected or 
detected below their respective PCLs.  However, benzene was detected at elevated 
concentrations in SU1-B6 through SU1-B9 at 5 feet bgs.  Although benzene concentrations were 
below the selected PCL for soil (MTCA Method B), this soil was recommended for removal due 
to the elevated benzene concentrations in this area as compared to the surrounding area.  
Benzene was not detected in these borings in samples collected at 10 feet bgs and between 12 to 
12.5 feet bgs.   

Based on these findings, a limited area of benzene-affected soil was identified for removal.  The 
intent of the removal as indicated in the letter work plan (URS 2013b) was to remove soil 
exceeding the TPH PCL based on the TEE value of 460 mg/kg for diesel- and oil range TPH and 
soil exceeding MTCA Method A unrestricted cleanup levels for BTEX.   

3.2 FIELD ACTIVITIES 

Utility clearance was performed by Kinder Morgan personnel prior to the beginning of the 
excavation.   A power line was located approximately 3 feet bgs through the middle of the 
excavation to an outlet at the west edge of the excavation.  This line was shut off during the 
excavation activities and was carefully excavated around.   
 
The excavation was completed on December 12 and 13, 2013 using an excavator operated by 
IMCO, subcontracted to Kinder Morgan.  URS personnel monitored the excavation activities, 
conducted field screening with a PID, documented field observations, and collected soil 
confirmation samples.  The excavation was completed to a total depth of 10 feet bgs.  Based on 
field observations, the upper 3-1/2 feet of soil was not considered for reuse as backfill.  
Photographs documenting the field activities are included in Attachment A.  Excavated soil was 
placed into rail car containers which were transported off site for disposal (Section 5.0).   
 
A total of twelve sidewall soil samples (SU1-PEX1-S through SU1-PEX12-S) were collected by 
URS and submitted to ARI.  One base sample (SU1-PEX13-B) was collected from the 
approximate center of the excavation at a depth of 10 feet bgs.  The sidewall samples were 
collected at 6 feet bgs (mid-height on the sidewall) and 10 feet bgs, at the base of the sidewall.  
Sample locations and excavation limits are shown on Figure 2. 
 
Once confirmation was received that the sample results were below PCLs, the excavation was 
backfilled with clean material that had been previously tested for TPH and BTEX (Section 4.0).    
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The limits of the excavated areas were surveyed by a licensed surveyor (Steele & Associates) as 
shown on Figure 2. 

3.3 FIELD OBSERVATIONS 

The surficial soils in the excavation area consisted of brown sandy gravel fill material. At 
approximately 6 feet bgs, bluish gray native silt with gravel was evident.  Strong hydrocarbon 
odors and elevated PID readings were noted at approximately 7.5 feet bgs.  Therefore, the depth 
of the excavation was extended to 10 feet bgs when evidence of contamination was no longer 
observed.  The final excavation measured approximately 30 feet by 30 feet by 10 feet deep. 

3.4 ANALYTICAL DATA 

Samples were analyzed for gasoline-, diesel- and oil-range TPH by Ecology methods NWTPH-
Gx and NWTPH-Dx and BTEX by EPA Method 8021B.  The data were reviewed by a URS 
chemist.  Copies of the laboratory reports and data validation memoranda are provided in 
Attachment B.  The data are summarized on Table 1.  Benzene and ethylbenzene were not 
detected in any of the confirmation soil samples.   Detections of toluene and xylenes were well 
below the MTCA Method A soil cleanup levels for these compounds.  Gasoline-range TPH was 
detected in only one sample (SU1-PEX2, 6 feet bgs) at a concentration well below the PCL.  
Low concentrations of diesel- and oil-range TPH were detected in confirmation soil samples 
collected at 6 feet bgs.  No concentrations were above the TPH PCL.  Diesel and oil-range TPH 
were not detected in soil samples collected from 10 feet bgs.  

3.5 CONCLUSION 

Based on the confirmation sampling performed following the removal action at Study Unit 1, 
benzene-affected soil in this area was effectively removed.  Concentrations of diesel- and oil-
range TPH detected in the soils at 6 feet bgs do not exceed the PCLs for TPH.  No additional 
remedial work is warranted in this area. 

4.0  BACKFILL MATERIAL 

Backfill material was obtained from Siper Quarry at 6010 Siper Road Everson, WA. 98247.  The 
backfill consisted of gray, well sorted gravelly sand.  A sample of the material (Backfill#3) was 
collected on December 3, 2013 and analyzed for TPH by Ecology methods NWTPH-Gx and 
NWTPH-Dx and BTEX by EPA Method 8021B.  The data were reviewed by a URS chemist.  
The associated laboratory report and validation memoranda are provided in Attachment B.  TPH 
and BTEX were not detected in the backfill sample.  This material was used to backfill the 
remedial excavations completed at the containment dam and Study Unit 1.  
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5.0  CONTAMINATED SOIL DISPOSAL 

The soil removed from the containment dam area and the Study Unit 1 excavations was placed in 
rail car containers provided by Republic Services.  IMCO transported the filled containers to the 
Republic Services transfer facility in Ferndale, Washington.  The containers were then loaded 
onto rail cars and sent to Roosevelt Regional Landfill (Subtitle D) in Klickitat County, 
Washington, owned and operated by Republic Services.  The TPH contaminated soils were 
profiled based on analytical results from previous sampling conducted in 2010.  A total of 347.27 
tons of soil was submitted under Bill of Lading TB-11382 for disposal at the landfill.  The 
disposal documentation is provided in Attachment C.  
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Table 1
Summary of Soil Analytical Results  - Study Unit 1 (Benzene-Affected Soil) and Study Unit 3 (Containment Dam)
Laurel Station
Bellingham, Washington

Gasoline Range Diesel Range Oil Range Total TPH Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene
200 NE NE 460 30 7,000 6,000

Study Unit 1 - Benzene-affected Soil
SU1-B6 6/16/2010 SU1-B6 3 6.1 U 5.9 U 12 U 15 U 15 U 15 U 30 U 15 U

5 41 47 12 U 47 46 32 100 100 15 U
10 5.2 U 5.8 U 12 U 13 U 13 U 13 U 26 U 13 U

SU1-B7 6/16/2010 SU1-B7 3 6.7 U 5.9 U 12 U 17 U 17 U 17 U 34 U 17 U
5 40 6.4 U 13 U 1,100 20 U 560 4,900 170

10 9.2 6.0 U 12 U 15 U 15 U 15 U 31 U 15 U
12 6.0 U 5.8 U 12 U 15 U 15 U 15 U 30 U 15 U

SU1-B8 6/16/2010 SU1-B8 5 30 8.2 U 20 20 420 30 U 47 220 30 U
10 6.3 U 5.5 U 11 U 16 U 16 U 16 U 31 U 16 U
12 5.4 U 5.7 U 11 U 13 U 13 U 13 U 27 U 13 U

SU1-B9 6/16/2010 SU1-B9 3 6.0 U 8.8 40 48.8 15 U 15 U 15 U 30 U 15 U
5 9.4 6.0 U 12 U 680 14 U 190 1,300 88

10 6.4 U 5.8 U 12 U 16 U 16 U 16 U 32 U 16 U
12.5 5.8 U 5.8 U 12 U 15 U 15 U 15 U 29 U 15 U

DUP 12.5 5.4 U 5.6 U 11 U 14 U 14 U 14 U 27 U 14 U
SU1-B18 6/16/2010 SU1-B18 5 6.3 U 6.0 U 12 U 16 U 16 U 16 U 32 U 16 U

10 5.5 U 5.6 U 11 U 14 U 14 U 14 U 27 U 14 U
SU1-PEX1-S 12/13/2013 SU1-PEX1-S 10 6.0 U 5.8 U 12 U 15 U 20 15 U 30 U 15 U

10 DUP 5.9 U 5.8 U 12 U 15 U 18 15 U 29 U 15 U
SU1-PEX2-S 12/13/2013 SU1-PEX2-S 6 5.6 20 50 70 14 U 18 14 U 42 14 U
SU1-PEX3-S 12/13/2013 SU1-PEX3-S 10 7.2 U 6.3 U 13 U 18 U 18 U 18 U 36 U 18 U
SU1-PEX4-S 12/13/2013 SU1-PEX4-S 6 5.4 U 59 240 299 14 U 17 14 U 27 U 14 U
SU1-PEX5-S 12/13/2013 SU1-PEX5-S 10 5.8 U 5.7 U 11 U 15 U 29 15 U 29 U 15 U
SU1-PEX6-S 12/13/2013 SU1-PEX6-S 6 5.2 U 9 23 32 13 U 13 U 13 U 26 U 13 U
SU1-PEX7-S 12/13/2013 SU1-PEX7-S 10 6.2 U 5.8 U 12 U 16 U 16 U 16 U 31 U 16 U
SU1-PEX8-S 12/13/2013 SU1-PEX8-S 6 6.4 U 19 65 84 16 U 16 U 16 U 50 16 U
SU1-PEX9-S 12/13/2013 SU1-PEX9-S 10 6.9 U 5.9 U 12 U 17 U 26 17 U 34 U 17 U
SU1-PEX10-S 12/13/2013 SU1-PEX10-S 6 6.9 U 36 98 134 17 U 19 17 U 35 U 17 U
SU1-PEX11-S 12/13/2013 SU1-PEX11-S 10 6 U 5.8 U 12 U 15 U 22 15 U 30 U 15 U
SU1-PEX12-S 12/13/2013 SU1-PEX12-S 6 6.9 U 6.1 U 25 25 17 U 21 17 U 35 U 17 U
SU1-PEX13-B 12/13/2013 SU1-PEX13-B 10 6.1 U 5.8 U 12 U 15 U 21 15 U 30 U 15 U

Study Unit 3  - Containment Dam
SU3-SED1 8/25/2010 SU3-SED1-R2b

0-1 9.0 U 440 480 920 22 U 22 U 22 U 45 U 22 U
SU3-SED1 6/16/2010 SU3-SED1-L 0-1 7.1 U 6.4 U 13 U NC 18 U 18 U 18 U 36 U 18 U

SU3-SED1-C 0-1 7.0 U 6.6 U 13 U NC 18 U 18 U 18 U 35 U 18 U
SU3-SED1-R 0-1 7.2 U 220 210 430 18 U 18 U 18 U 36 U 18 U

SU3-SED2 6/16/2010 SU3-SED2-L 0-1 13 U 7.7 U 21 21 31 U 31 U 31 U 63 U 31 U
SU3-SED2-C 0-1 6.8 U 6.0 U 12 U NC 17 U 17 U 17 U 34 U 17 U
SU3-SED2-R 0-1 15 U 10 U 74 74 38 U 38 U 38 U 75 U 38 U

SU3-SED3 6/17/2010 SU3-SED3-L 0-1 8.3 U 6.9 U 25 25 21 U 21 U 21 U 42 U 21 U
SU3-SED3-C 0-1 19 U 14 63 77 46 U 67 46 U 93 U 46 U
SU3-SED3-R 0-1 9.3 U 21 57 78 23 U 23 U 23 U 47 U 23 U

Potential  Cleanup Level - Soil

Analyte

VOCs (µg/kg) a

Sample IDLocation ID
Depth
(ft bgs)

Sample
Date

TPH (mg/kg) a

9,000 (total)
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Table 1
Summary of Soil Analytical Results  - Study Unit 1 (Benzene-Affected Soil) and Study Unit 3 (Containment Dam)
Laurel Station
Bellingham, Washington

Gasoline Range Diesel Range Oil Range Total TPH Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene
200 NE NE 460 30 7,000 6,000Potential  Cleanup Level - Soil

Analyte

VOCs (µg/kg) a

Sample IDLocation ID
Depth
(ft bgs)

Sample
Date

TPH (mg/kg) a

9,000 (total)
SU3-SED4 8/25/2010 SU3-DUP1 0-1 11 U 7.6 U 15 U NC 28 U 28 U 28 U 56 U 28 U

SU3-SED4-L 0-1 14 U 8.9 U 18 U NC 36 U 36 U 36 U 73 U 36 U
SU3-SED4-C 0-1 12 U 8.4 U 17 U NC 31 U 31 U 31 U 62 U 31 U
SU3-SED4-R 0-1 8.1 U 6.6 U 13 U NC 20 U 20 U 20 U 40 U 20 U

SU3-PEX1 12/3/2013 SU3-PEX1-S 1 6.3 U 7.3 12 U 7.3 16 U 16 U 16 U 31 U 16 U
SU3-PEX2 SU3-PEX2-S 1 7.2 U 6.5 U 13 U NC 18 U 18 U 18 U 36 U 18 U
SU3-PEX3 SU3-PEX3-S 1 7.9 U 6.4 U 13 U NC 20 U 20 U 20 U 40 U 20 U
SU3-PEX4 SU3-PEX4-S 1 7.9 U 6.2 U 12 U NC 20 U 20 U 20 U 40 U 20 U
SU3-PEX5 SU3-PEX5-B 2 6.5 U 6 U 12 U NC 16 U 16 U 16 U 32 U 16 U

DUP 2 6.4 U 6.1 U 12 U NC 16 U 16 U 16 U 32 U 16 U

bSample collected from same location as SU3-SED1-R

Notes:
Bolded value indicates the chemical was detected above the laboratory reporting limit
Bold and highlighted value exceeds the selected cleanup level.. These soils were removed
The following suffixes may be attached to sample identifications:  -B base, -C center, -L left bank, -R right bank, -S sidewall
ft bgs - foot below ground surface
µg/kg - microgram per kilogram
mg/kg - milligram per kilogram
NC - not calculated
TEE - terrestrial ecological evaluation
TPH - total petroleum hydrocarbons
U - not detected above reporting limit shown
VOCs - volatile organic compounds

aThese areas do not have a surface cap.  The potential cleanup levels for TPH are based on the MTCA TEE levels for gasoline-range TPH (200 mg/kg) and diesel-range TPH (sum of diesel- and oil
range TPH).   The BTEX levels are based on MTCA Method A unrestricted soil cleanup levels which are more stringent than MTCA Method B.

Table 1 Removal Actions Study Units 1 and 3 ‐ TPH and BTEX Results.xlsx 2 of 2
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Kinder Morgan Canada   
Bellingham, Washington   

 PHOTOGRAPHIC LOG 
Client Name: 
KINDER MORGAN 

Site Location: 
BELLINGHAM, WA 

Project No.
33764242 

Photo No. 
1 

Date: 
12-3-13 

Description: 
 
Study Unit 3- 
Containment dam 
excavation area prior to 
start of excavation. Area 
is being dewatered.  
Facing west.  
 
NOTE – Time stamps on 
all photographs are 
incorrect.  

Photo No. 
2 

Date: 
12-3-13 

Description: 
 
Containment dam 
excavation in progress. 
No significant sheens 
evident on the water. 
Facing southeast. 
 
NOTE – Time stamps on 
all photographs are 
incorrect. 
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Kinder Morgan Canada   
Bellingham, Washington   

 PHOTOGRAPHIC LOG 
Client Name: 
KINDER MORGAN 

Site Location: 
BELLINGHAM, WA 

Project No.
33764242 

Photo No. 
3 

Date: 
12-3-13 

Description: 
 
Containment dam 
excavation completed.  
Facing west. 
 
NOTE – Time stamps on 
all photographs are 
incorrect. 

Photo No. 
4 

Date: 
12-12-13 

Description: 
 
Containment dam 
excavation area after dam 
replacement and backfill 
of excavation. Hay 
placement is for erosion 
control Flagging marks 
corners of excavation 
which was surveyed for 
location control.  Facing 
west.   
 
NOTE – Time stamps on 
all photographs are 
incorrect. 
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Bellingham, Washington   

 PHOTOGRAPHIC LOG 
Client Name: 
KINDER MORGAN 

Site Location: 
BELLINGHAM, WA 

Project No.
33764242 

Photo No. 
5 

Date: 
12-13-13 

Description: 
 
Study Unit 1 - Isolated 
benzene-affected soil 
removal, excavation 
completed to 
approximately 10 feet 
below ground surface.  
Facing southwest. 
 
NOTE – Time stamps on 
all photographs are 
incorrect. 

Photo No. 
6 

Date: 
12-13-13 

Description: 
 
Study Unit 1- Isolated 
benzene-affected soil 
excavation completed, 
covered and waiting on 
confirmation sample 
results. Excavation was 
subsequently backfilled 
with clean imported fill 
material.  Facing east. 
 
NOTE – Time stamps on 
all photographs are 
incorrect. 
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          Memo 

       Century Square 
          1501 4th Avenue, Suite 1400 
          Seattle, Washington   98101 
          206.438.2700  Telephone 
          206.438.2699  Fax 
 

To: Karen Mixon, Project Manager Info: FINAL 

From: Christine T. Gebel, Chemist Date: December 23, 2013 

RE: 
Data Quality Review  
Study Unit 3 and Backfill Soil Samples – December 2013 
Kinder Morgan – Laurel Station 

 
The data quality review of 7 soil samples and 1 trip blank collected on December 3, 2013 has been completed.  

The samples were analyzed by Analytical Resources, Incorporated (ARI) located in Tukwila, Washington for benzene, 
toluene, ethylbenzene, m,p-xylene, and o-xylene (BTEX) by EPA Method 8021B-modified, and/or total petroleum 
hydrocarbons (TPHs, gasoline-range, diesel-range, and/or oil-range) by Washington State Department of Ecology 
(Ecology) Methods NWTPH-Gx and NWTPH-Dx as indicated in the cross-reference below.  Samples were analyzed 
for the chemical constituents as described in the Letter Work Plan Rev. 1.0, Request for Removal Action in Advance 
of CAP, Containment Dam – Isolated Soil Area in Study Unit 3, Laurel Station, Bellingham, Washington dated 
September 12, 2013. 

 
The analyses were performed in general accordance with methods specified in EPA’s Test Methods for 

Evaluating Solid Waste (SW-846) and Ecology’s Analytical Methods for Petroleum Hydrocarbons, June 1997.  The 
laboratory provided full data packages containing sample results and associated QA/QC data.  The following 
samples are associated with ARI groups XQ14 and XQ15: 

 
Sample ID Laboratory ID Requested Analyses 
SU3-PEX1-S XQ14A NWTPH-Gx, BTEX, NWTPH-Dx 
SU3-PEX2-S XQ14B NWTPH-Gx, BTEX, NWTPH-Dx 
SU3-PEX3-S XQ14C NWTPH-Gx, BTEX, NWTPH-Dx 
SU3-PEX4-S XQ14D NWTPH-Gx, BTEX, NWTPH-Dx 
SU3-PEX5-B-2 XQ14E NWTPH-Gx, BTEX, NWTPH-Dx 
SU3-PEXDUP1 
(Field Duplicate of SU3-PEX5-B-2) 

XQ14F NWTPH-Gx, BTEX, NWTPH-Dx 

Backfill#3 XQ15A NWTPH-Gx, BTEX, NWTPH-Dx 
Trip Blank XQ15B NWTPH-Gx, BTEX 

 
The following comments refer to ARI’s performance in meeting the quality control specifications described 

in the analytical methods.  Data were qualified based on the method criteria and guidance provided in the EPA 
document USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, June 
2008.  Data qualifiers that may be assigned to data from this laboratory group include: 
 

• U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 

• J - The analyte was positively identified; the associated numerical value is the approximate concentration of 
the analyte in the sample.  A ‘+’ or ‘-‘ may be assigned to the ‘J’ flag to indicate high or low bias, 
respectively. 

 
• UJ - The analyte was not detected above the reported sample quantitation limit.  However, the reported 

quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to 
accurately and precisely measure the analyte in the sample.   

 
• R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria.  The presence or absence of the analyte cannot be verified. 
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• DNR - Do Not Report.  Multiple results reported from different analytical dates and/or dilutions.  Value 
from another analysis should be used. 

 
Sample Receipt 
 

Upon receipt by ARI, the sample jar information was compared to the chain-of-custody (COC) and the cooler 
temperature was recorded.  No discrepancies relating to sample identification were noted by ARI and the cooler was 
received at a temperature within the EPA-recommended limits of greater than 0°C and less than or equal to 6°C. 
 

The method blank and laboratory control sample/laboratory control sample duplicate (LCS/LCSD) results for 
TPH-D analysis for laboratory groups XQ14 & XQ15 are reported with laboratory group XQ14. 
 
Organic Analyses 
 
Samples were analyzed for BTEX and TPHs by the methods identified in the introduction to this report. 
 
1. Holding Times – Acceptable  
 
2. Initial and Continuing Calibrations – Acceptable 
 
3. Blanks – Acceptable  
 
4. Surrogates – Acceptable  
 
5. Laboratory Control /Laboratory Control Sample Duplicate (LCS/LCSD) – Acceptable  

 
6. Matrix Spike/Matrix Spike Duplicates (MS/MSDs) - Acceptable 
 

General – An MS/MSD was performed on SU3-PEX5-B-2 for all analyses.  Results were acceptable. 
 

7. Field Duplicate – Acceptable 
 
General – A field duplicate was collected at SU3-PEX5-B-2 and identified as SU3-PEXDUP-1.  Results 
were comparable. 
 

8. Reporting Limits – Acceptable 
 
9. Chromatographic Review– Acceptable 
 
Overall Assessment of Data 
 

The data reported in these laboratory groups are considered to be usable for meeting project objectives.  
The completeness for laboratory groups XQ14 and XQ15 is 100%. 
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          Memo 

       Century Square 
          1501 4th Avenue, Suite 1400 
          Seattle, Washington   98101 
          206.438.2700  Telephone 
          206.438.2699  Fax 
 

To: Karen Mixon, Project Manager Info: FINAL 

From: Christine T. Gebel, Chemist Date: December 23, 2013 

RE: 
Data Quality Review  
Study Unit 1 Soil Samples – December 2013 
Kinder Morgan – Laurel Station 

 
The data quality review of 14 soil samples and 1 trip blank collected on December 13, 2013 has been 

completed.  The samples were analyzed by Analytical Resources, Incorporated (ARI) located in Tukwila, Washington 
for benzene, toluene, ethylbenzene, m,p-xylene, and o-xylene (BTEX) by EPA Method 8021B-modified, and/or total 
petroleum hydrocarbons (TPHs, gasoline-range, diesel-range, and/or oil-range) by Washington State Department of 
Ecology (Ecology) Methods NWTPH-Gx and NWTPH-Dx as indicated in the cross-reference below.  Samples were 
analyzed for the chemical constituents as described in the Letter Work Plan Request for Removal Action in Advance 
of CAP, Isolated Soil Area in Study Unit 1, Laurel Station, Bellingham, Washington dated July 23, 2013. 

 
The analyses were performed in general accordance with methods specified in EPA’s Test Methods for 

Evaluating Solid Waste (SW-846) and Ecology’s Analytical Methods for Petroleum Hydrocarbons, June 1997.  The 
laboratory provided a full data package containing sample results and associated QA/QC data.  The following 
samples are associated with ARI group XR36: 

 
Sample ID Laboratory ID Requested Analyses 
SU1-PEX1-S XR36A NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-PEX2-S XR36B NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-PEX3-S XR36C NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-PEX4-S XR36D NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-PEX5-S XR36E NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-PEX6-S XR36F NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-PEX7-S XR36G NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-PEX8-S XR36H NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-PEX9-S XR36I NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-PEX10-S XR36J NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-PEX11-S XR36K NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-PEX12-S XR36L NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-PEX13-B XR36N NWTPH-Gx, BTEX, NWTPH-Dx 
SU1-PEXDUP1 
(Field Duplicate of SU1-PEX1-S) 

XR36O NWTPH-Gx, BTEX, NWTPH-Dx 

Trip Blank XR36P NWTPH-Gx, BTEX
 

The following comments refer to ARI’s performance in meeting the quality control specifications described 
in the analytical methods.  Data were qualified based on the method criteria and guidance provided in the EPA 
document USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, June 
2008.  Data qualifiers that may be assigned to data from this laboratory group include: 
 

 U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 

 J - The analyte was positively identified; the associated numerical value is the approximate concentration of 
the analyte in the sample.  A ‘+’ or ‘-‘ may be assigned to the ‘J’ flag to indicate high or low bias, 
respectively. 
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 UJ - The analyte was not detected above the reported sample quantitation limit.  However, the reported 
quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to 
accurately and precisely measure the analyte in the sample.   

 
 R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria.  The presence or absence of the analyte cannot be verified. 
 

 DNR - Do Not Report.  Multiple results reported from different analytical dates and/or dilutions.  Value 
from another analysis should be used. 

 
Sample Receipt 
 

Upon receipt by ARI, the sample jar information was compared to the associated chain-of-custody (COC) 
and the cooler temperatures were recorded.  The coolers were received at temperatures within the EPA-
recommended limits of greater than 0°C and less than or equal to 6°C. 

 
The sample containers for SU1-PEX13-B were labeled as SU1-PEX13-B-10 (included depth).  The sample ID 

from the COC (SU1-PEX13-B) was used by the laboratory. 
 
Organic Analyses 
 
Samples were analyzed for BTEX and TPHs by the methods identified in the introduction to this report. 
 
1. Holding Times – Acceptable  
 
2. Initial and Continuing Calibrations – Acceptable 
 
3. Blanks – Acceptable  
 
4. Surrogates – Acceptable  
 
5. Laboratory Control /Laboratory Control Sample Duplicate (LCS/LCSD) – Acceptable  

 
6. Matrix Spike/Matrix Spike Duplicates (MS/MSDs) - Acceptable 
 

General – MS/MSDs were performed on SU1-PEX1-S for all analyses.  Results were acceptable. 
 

7. Field Duplicate – Acceptable 
 
General – A field duplicate was collected at SU1-PEX1-S and identified as SU1-PEXDUP1.  Results were 
comparable. 
 

8. Reporting Limits – Acceptable 
 
9. Chromatographic Review 
 

NWTPH-Dx – The laboratory identified diesel-range and motor oil-range TPH pattern profiles in samples 
as noted below. 
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Pattern 
Identification 

Sample ID 

DRO/Motor Oil SU1-PEX2-S, SU1-PEX6-S 

Diesel/Motor Oil SU1-PEX4-S, SU1-PEX8-S, SU1-PEX10-S 

Motor Oil SU1-PEX12-S 

 
Although the laboratory indicated a match to the diesel standard for SU1-PEX4-S, SU1-PEX8-S, and SU1-
PEX10-S, it is URS’ opinion that there is not a match to diesel but diesel-range hydrocarbons that are 
associated with heavier type hydrocarbon patterns like motor oil. 
 

Overall Assessment of Data 
 

The data reported in this laboratory group are considered to be usable for meeting project objectives.  The 
completeness for laboratory group XR36 is 100%. 

 















































































 

 

ATTACHMENT C 
 

REPUBLIC SERVICES SOIL DISPOSAL DOCUMENTATION 
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 Detail Contract Activity Report
All Ticket Types December 01, 2013 to February 14, 2014

O
r

History and Waiting Specific Contract: TB-11382

TB-11382

Ticket
Date Customer Material

Billing
Quantity

12/17/2013 55323 690141 - Trans Mountain Pipeline PCS 34 24.78 
12/17/2013 55322 690141 - Trans Mountain Pipeline PCS 34 24.59 

12/17/2013 55325 690141 - Trans Mountain Pipeline PCS 34 32.19 
PCS 34 27.00 12/17/2013 55324 690141 - Trans Mountain Pipeline 

12/17/2013 55327 690141 - Trans Mountain Pipeline PCS 34 23.44 
PCS 34 33.04 12/17/2013 55326 690141 - Trans Mountain Pipeline 

12/17/2013 55329 690141 - Trans Mountain Pipeline PCS 34 36.42 
PCS 34 35.06 12/17/2013 55328 690141 - Trans Mountain Pipeline 

12/19/2013 55341 690141 - Trans Mountain Pipeline PCS 34 33.87 
PCS 34 35.90 12/17/2013 55330 690141 - Trans Mountain Pipeline 

PCS 34 40.98 12/19/2013 55342 690141 - Trans Mountain Pipeline 

Material Weight

Tickets Items Reported: 11

Inbound Outbound

34 - PCS 347.27 0.00 T
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