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UPLAND CHARACTERIZATION REPORT 
EARLEY BUSINESS CENTER (EBC)  
401 EAST ALEXANDER AVENUE 
PORT OF TACOMA, WASHINGTON 

 

1.0 INTRODUCTION 

This report presents the results of soil and groundwater quality sampling and 
testing to evaluate environmental conditions in a targeted portion of the upland 
area of the Earley Business Center (EBC) at the Port of Tacoma (Port).  The EBC 
is identified on the Figure 1 Vicinity Map.  The work was completed to further 
assess environmental conditions in the northwestern portion of the EBC, 
including an area of historical industrial filling (Figure 3).  Note that the report 
figures and text reference “project north” defined as being parallel with the axis 
of the Blair-Hylebos Peninsula.  Information from the work was further evaluated 
to determine potential effects on adjacent aquatic areas. 

Work for this targeted EBC environmental characterization included laboratory 
testing of push probe soil and groundwater samples obtained by Hart Crowser 
in July and August 2008.  This report documents the field and laboratory 
methods used, and the results of laboratory analytical testing.  Work for the 
project was completed in general accordance with Hart Crowser’s project work 
plan, dated July 16, 2008. 

A separate report summarizes results of sediment quality characterization for the 
offshore portion of the EBC (Hart Crowser 2009c). 

2.0 SITE LOCATION AND DESCRIPTION 

The EBC comprises about 80 acres at the northern end of the Blair-Hylebos 
peninsula, including approximately 50 acres of upland area (Figure 2).  The 
investigation area for the July/August 2008 environmental characterization was 
in the northwestern portion of the EBC (Figure 2).  This area includes the paved 
upland between the Blair Waterway to the west and the US Army Reserve Lease 
Area to the east.  The pavement surface of the EBC lies at approximately 17 feet 
elevation mean lower low water (MLLW).  The northern, shoreward edge of the 
investigation area grades downward in elevation toward historical shipways in 
the intertidal area of Commencement Bay, or terminates in a bulkhead retaining 
structure at the northwest corner.  The approximate shoreline and mean higher 
high water (MHHW) elevation contour (11.8 feet) are identified on Figure 3. 
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The EBC is owned by the Port and was previously known as the Port Industrial 
Yard.  The Port leases the upland areas to various commercial clients.  Several 
buildings and work structures are located to the south of the investigation area. 

3.0 SITE HISTORICAL SUMMARY 

The Blair-Hylebos peninsula was formed using sandy and silty materials that 
resulted from hydraulic dredging of the adjacent waterways.  Todd Shipyards’ 
industrial development of a shipyard at the northern end of the peninsula 
followed creation of this peninsula in the early 20th century. 

The EBC has historically been used for shipyard operations, metal fabrication, 
and other activities.  A City of Tacoma aerial photograph from 1931 identifies a 
large dock structure at the present location of Pier 25 and several buildings 
established on the adjacent upland.  By 1940, the dock and buildings were no 
longer present, but new buildings were present in the southeast and southwest 
portions of the current EBC area.  Some of the building footprints generally 
correspond to “steel shed” and “main office building” structures, and various 
“storage” areas shown on a 1943 Sanborn fire insurance map.  Shipways with 
large vessels apparently under construction are also visible near the present 
location of Pier 23 in the City of Tacoma 1940 aerial photograph. 

Extensive use of the EBC and adjacent properties as a shipyard commenced 
during the early 1940s with continued development of work facilities by Todd 
Shipyards.  The prominent shipways at the northern end of the EBC were present 
at this time, along with Outfitting Piers 1, 2, and 3 at the location of current Piers 
23, 24, and 25, respectively.  These features are visible on aerial photographs 
from 1946 and later, and on the 1943 Sanborn map.  A notation on the map 
indicates “Original Yard Completed in 1940.”  Various other features of interest 
in the upland portion of the current EBC area are also apparent on the Sanborn 
map including work lofts, a paint shop, transformers, a blacksmith shop, and 
materials storage areas.  A 1952 archive drawing from the Port of Tacoma also 
identifies underground storage tanks (USTs) as “oil tanks” at several locations 
within the EBC. 

Post-World War II to approximately 1960, historical activities included 
construction, maintenance, and retrofitting of military vessels.  Ship dismantling 
and salvage operations were also conducted on the EBC property.  Upland work 
construction platforms are also visible in the 1950 City of Tacoma aerial 
photographs.  The 1950 aerial photograph also shows aircraft carriers moored in 
berthing areas next to the current Pier 23, 24, and 25 locations.  A 1950 
Sanborn map identifies “Seattle – Tacoma Shipbuilding Corporation” ship 
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building yard in the vicinity of the EBC shipways.  To support these shipyard 
activities, paint shops, carpentry shops, metalworking facilities, gas/oil and 
chemical storage areas, and a central heating plant were located within the EBC 
vicinity. 

In 1960, the Port of Tacoma acquired title, from the Navy, to the area known as 
the Industrial Yard Complex, including the present EBC area.  The Port 
subsequently leased the area to various tenants for commercial and industrial 
purposes including freight hauling and distribution, furniture manufacturing, 
drilling services, lumber milling, and vessel decommissioning and dismantling.  
Tenants also included a diesel engine repair operation that continued into the 
1980s.  The 1965 Sanborn map indicates that the shipways had been dismantled 
by this time.  A 1969 aerial photograph shows that filling included considerable 
debris fill extending over the area investigated as part of the current study. 

Later uses of the Industrial Yard Complex (later known as the Port Industrial 
Yard) through the 1970s included ship maintenance, dismantling, and other 
industrial and commercial operations.  These operations included barge 
construction, materials storage, metal fabrication, and rebar shaping in the west-
central portion of the EBC, and Trident Seafoods in the Pier 24 and 25 areas. 

The Pier 23 lease area identified on Figure 2 and Figure 3 was operated by the 
Washington Army National Guard since the mid-1960s, with transfer of 
operations to the US Army Reserve in 1995.  The Army signed a 50-year lease 
with the Port in 1991 for the use of the Pier 23 aquatic and adjacent upland area 
shown on Figure 2 and Figure 3.  Facility uses have included vessel moorage and 
maintenance, with additional subleases for ship repair. 

4.0 PRIOR ENVIRONMENTAL OBSERVATIONS AND INVESTIGATIONS 

Previous environmental assessment efforts included in the EBC include upland 
source investigations associated with the adjacent Commencement Bay/ 
Nearshore Tideflats (CB/NT) Superfund Site, Army investigations at Pier 23, and 
investigations related to the Port’s potential redevelopment of the Blair-Hylebos 
Peninsula.  These investigations are summarized below. 

4.1 CB/NT Superfund Site 

In 1983, the US Environmental Protection Agency (EPA) placed approximately 
10 to 12 square miles of shallow water, shoreline, and upland areas located in 
Commencement Bay on the National Priorities List as the CB/NT Superfund site.  
The Hylebos Waterway on the east side of the EBC was included within the 
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CB/NT Superfund Site boundary.  Numerous CERCLA and related source control 
investigations on or adjacent to the EBC associated with the CB/NT have 
occurred since that time.  These have included: 

 Sediment investigations along the embankment beneath Piers 24 and 25 at 
the east and northeast ends of the EBC; 

 Upland soil and groundwater investigations adjacent to Piers 24 and 25 in 
the northeast portion of the EBC; and 

 Sediment, soil and groundwater investigations in the northeastern, southern, 
and southwestern portions of the EBC to evaluate the extent of 
contamination associated with the adjacent former Occidental Chemical 
Corporation (OCC) facility. 

CERCLA cleanup actions and related ongoing and future monitoring at Piers 24 
and 25 and OCC are not associated with the EBC environmental issues reported 
in this document. 

Piers 24 and 25 Remediation and Investigations 

The Port conducted CERCLA sediment remediation at Piers 24 and 25 in 2007 
and 2008 pursuant to a 2005 RD/RA Consent Decree for the Mouth of the 
Hylebos Waterway and Statement of Work appended thereto.  The Mouth of 
the Hylebos Waterway is one of the problem areas identified for cleanup within 
the much larger Commencement Bay Nearshore/Tideflats (CB/NT) Superfund 
Site.  The Piers 24 and 25 project area is identified on Figure 2.  Remedial 
actions conducted under the Consent Decree were under the direction of EPA 
with additional review and comment provided by the Washington State 
Department of Ecology (Ecology), the US Army Corps of Engineers, and NOAA 
Fisheries. 

Cleanup actions at Piers 24 and 25 followed numerous investigations by the Port 
and other parties for the Hylebos Waterway beginning in the mid-1980s.  The 
Port completed further investigations specific to Piers 24 and 25 in the 1990s, 
prepared pre-remedial design documents (Hart Crowser 1998 and 1999), and 
evaluated design alternatives for remediation (Hart Crowser 2000).  Final design 
was completed in 2007 (Port of Tacoma) under the RD/RA Consent Decree.  
The Piers 24 and 25 cleanup effort involved excavation of contaminated 
sediments and debris and capping along the embankment beneath Pier 24, Pier 
25 and along the intervening shoreline areas (Figure 2).  CERCLA actions for the 
Piers 24 and 25 project also included an upland investigation component 
intended to evaluate whether potential migratory sources of contamination to 
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the aquatic environment are present.  The reporting conclusion was that no 
upland sources were identified, although a very limited area of elevated zinc in 
groundwater was identified near the upland head of Pier 24 (Figure 2) (Port 
2007).  Downgradient groundwater quality sampling verified that elevated levels 
of zinc were not migrating to the shoreline (Hart Crowser, 2009).  No additional 
remedial actions have been required. 

Occidental Chemical Corporation Investigations 

The OCC contamination investigations have identified a large area of upland soil 
and groundwater, as well as intertidal and subtidal sediments, on and adjacent to 
the former OCC property that are contaminated primarily with chlorinated 
organic chemicals and highly alkaline conditions.  The OCC investigations have 
also identified elevated levels of PCBs, pesticides, and metals.  This 
contamination has been documented to extend onto the EBC property.  Most of 
the OCC contamination on the EBC property is associated with groundwater 
transport, and the highest contaminant concentrations are found at significant 
depth, as illustrated by the profile for one of the indicator contaminants, PCE, on 
a cross-section that is oriented east-west through the central portion of the EBC 
(Figure 4). 

Lateral migration of contaminant plumes north and west of the former OCC 
facility in the upper aquifer (to about 50 feet below ground surface) is currently 
being controlled, at least in part, by a groundwater extraction and treatment 
system that OCC has been operating since 1996.  The extraction system extends 
onto the EBC property.  To date, there has been no indication that soil and/or 
groundwater contamination attributable to historical activities at the EBC that 
have intermingled with the OCC contamination. 

4.2 Pier 23 Upland and OffShore Investigations and Planned Remediation 

As noted earlier, the Army leases upland and offshore areas from the Port for 
their Pier 23 watercraft facility (Figures 2 and 3).  Environmental investigations 
have occurred both upland and offshore at this facility since 1991.  Recent 
Feasibility Studies were completed by Kemron for the Army in December 2008 
and February 2009 for the offshore and upland areas (Army 2008 and 2009, 
respectively).  The Army is conducting these cleanup actions pursuant to 
CERCLA requirements with oversight from Ecology. 

4.3 1998 EBC Utility Trench Soils and Groundwater Characterization 

During the 1998 stormwater utility installation in the north and northwest 
portions of the EBC, significant debris was encountered.  As a result, Dames & 
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Moore conducted a subsurface investigation for the Port to further evaluate 
environmental conditions through the debris layer and underlying fill soils.  
Results are summarized in a May 12, 1998, report by Dames & Moore. 

Data from the 1998 Dames & Moore assessment indicated that where 
encountered, debris material extended from the surface to between 
approximately 1 and 5 feet depth and contained asphalt fragments and former 
pavement sections, concrete and wood, and other industrial debris such as 
metal parts and rubber and plastic hoses.  An aerial photograph from 1969 
shows filling associated with the debris layer over the approximate area shown 
on Figure 3.  This figure also identified locations of test pits completed by Dames 
& Moore during their 1998 investigation. 

Laboratory analytical results from the 1998 debris layer samples contained 
diesel-, oil-, and gasoline-range petroleum hydrocarbon concentrations 
exceeding screening criteria for soil established under MTCA.  The debris layer 
also contained leachable concentrations of lead designating the waste material 
from portions of the utility trench as Dangerous Waste per state Dangerous 
Waste regulations (Chapter 173-303 WAC).  Concentrations of lead and other 
metals in samples from the soil below the debris layer did not exceed applicable 
regulatory criteria.  Analytical results of a test pit seepage water sample 
contained elevated concentrations of diesel- and oil-range TPH and 
polychlorinated biphenyls (PCBs).  However, the sample was collected from an 
open test pit and Dames & Moore noted that it was probably not representative 
of actual groundwater conditions. 

4.4 2007 East Blair Dredge Cutback Sediment/Soils Characterization 

As part of the previously planned terminal expansion on the Blair-Hylebos 
Peninsula, a series of deep borings were advanced along the upland 
embankment of the Blair Waterway by GeoEngineers under contract to the Port 
(GeoEngineers 2007).  Four of the borings were completed within the EBC.  
These borings provided deeper subsurface geotechnical information and 
materials characterization data for soil that were planned for excavation and 
dredging to widen the Blair Waterway for new berthing facilities.  Laboratory test 
results from a composite sample of soil from the four borings in the EBC indicate 
that all constituents detected in the upper 4 feet were below applicable MTCA 
soil criteria for unrestricted land use, except for carcinogenic polycyclic aromatic 
hydrocarbons (cPAHs).  However, cPAH concentrations were below applicable 
MTCA industrial screening criteria. 
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4.5 2008 Blair-Hylebos Soil and Groundwater Characterization 

Additional shallow soil and groundwater explorations were completed by Hart 
Crowser within the EBC boundary in 2008 to provide materials characterization 
data supporting engineering design for a previously planned expansion of 
terminal operations on the Blair-Hylebos Peninsula (Hart Crowser 2009a).  
Potential future expansion and site uses continue to be evaluated by the Port..  
Environmental explorations in the EBC area consisted of several push probes 
advanced along some of the previously planned utility corridors, and for other 
geotechnical testing. 

Consistent with data presented in this report, soil and groundwater 
characterization results identified localized areas of the presence of chemicals of 
concern.  All concentrations of detected chemical constituents in soil from the 
2008 Hart Crowser characterization study were below MTCA Method C 
industrial screening levels.  The only detected constituent in groundwater that 
was detected above an applicable aquatic surface water screening level was 
vinyl chloride.  Vinyl chloride is an OCC contaminant and the detection 
occurred in a location previously identified as within the OCC plume.  This 
occurrence is, therefore, not associated with EBC activities or conditions of 
interest. 

In a related 2008 effort, Hart Crowser completed push probe soil and 
groundwater sampling for materials characterization purposes in a geotechnical 
test area located immediately south of the industrial fill area.  The planned 
geotechnical work involved test installation of stone column and test pile 
foundation supports that were previously considered for the planned east Blair 
pier.  The test installations were not completed, but 11 push probe explorations 
were advanced within the test area to evaluate the chemical quality of soil and 
groundwater that would have been extracted during testing.  With one 
exception, testing results for soil and groundwater samples indicated that 
chemical constituents were below applicable MTCA screening levels for 
unrestricted land use.  The lone exception was mercury detected marginally 
above the ambient surface water quality screening level in one push probe 
groundwater sample.  This concentration may have been biased high because of 
the inherent greater turbidity associated with push probe sampling in 
comparison to a developed groundwater monitoring well. 

4.6 2008 EBC Offshore Sediment Characterization 

The Port completed baseline surface sediment characterization sampling and 
testing in the northwest portion of the EBC in July 2008, as summarized in a 
separate report (Hart Crowser 2009c).  No exceedances of applicable Ecology 
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Sediment Management Standard (SMS – Chapter 173-204 WAC) criteria were 
detected. 

4.7 Underground Storage Tank (USTs) 

EBC environmental legacy issues include a number of USTs supporting historical 
Naval and other industrial operations.  The Port has compiled available 
assessment reports and UST removal records completed by others to support 
the assessment.  At the time of this report, nineteen potential historical UST 
locations have been identified in the EBC by the Port.  Of these, five are 
documented as having been removed, two are documented as having been 
closed in place, and the status of the other 12 is not known.  Port records 
indicate that of the five USTs documented as removed, soil and groundwater 
were below MTCA cleanup levels at one location, soil was above but 
groundwater was below MTCA cleanup levels at three locations, and both soil 
and groundwater were above MTCA cleanup levels at the fifth location.  
However, the MTCA cleanup levels referenced were likely those developed to 
protect potable drinking water; therefore, reported exceedances may not 
correctly characterize the quality of groundwater in the EBC.  The Port is 
currently developing an environmental investigation program to further evaluate 
the USTs and the nature and extent of their subsurface impacts. 

5.0 SCOPE OF WORK 

Results of the 1998 Dames & Moore investigation provided background for 
further evaluating the nature, extent, and chemical characteristics of the 
industrial debris fill, underlying fill soils, and site groundwater within the EBC 
target investigation area.  The scope of work in this investigation included the 
following activities: 

 Conducting an historical evaluation to identify EBC areas of environmental 
interest and concern. 

 Completing push probe explorations EBC-1 through EBC-15 at the locations 
shown on Figure 3 between July 29 and August 1, 2008.  Push probes EBC-7 
through EBC-15 were completed to depths of about 8 feet below ground 
surface for soil sampling only.  Push probes EBC-1 through EBC-6 were 
completed for soil and shallow groundwater sampling to depths of about 12 
to 16 feet below ground surface. 

 Retrieving continuous push probe soil samples for description, classification, 
and field screening of potential contaminants. 
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 Submitting samples representative of the debris fill soils and underlying non-
debris fill soils for chemical analysis.  The samples were selected based on 
field screening observations for the presence of suspect environmental 
contaminants, and to assess areal distribution across the debris fill area. 

 Collecting groundwater samples using temporary well screens installed in 
each of the six push probe locations.  Each temporary screen was placed in 
the push probe bore to provide a representative sampling interval 
approximately 2 to 5 feet below the water table, depending on conditions 
and tidal stage at the time of the work.  The groundwater samples, including 
one field duplicate sample, were submitted for chemical analysis. 

 Evaluating laboratory chemical analysis results and completing this report. 

Push probes for shallow groundwater sampling included EBC-1 through EBC-3 
near the Commencement Bay shoreline, and probes EBC-4 through EBC-6 along 
the Blair Waterway shoreline (Figure 3).  These push probes were placed toward 
the shoreward edges of the EBC investigation area to provide shallow 
groundwater sample analytical data near the interface with marine surface 
waters. 

Specific details regarding the soil and groundwater sampling and analysis 
procedures as well as push probe logs are provided in Appendix A.  Complete 
tabulated analytical results for soil and groundwater samples are provided in 
Appendix B.  Chemical data quality review and laboratory certificates of analysis 
are provided in Appendix C. 

As noted above, other environmental issues associated with the EBC USTs, 
possible future Blair Waterway shoreline cutback, Pier 23 remediation by the 
Army, and Piers 24 and 25 CERCLA sediment capping are assessed separately 
and are not part of the current work scope. 

6.0 UPLAND SUBSURFACE CONDITIONS  

6.1 Fill Soils 

Observation of fill materials from the push probe samples confirmed the 
presence of asphalt, broken concrete, fabric, wood, brick fragments, and glass 
debris within the area noted on Figure 3.  Suspected sandblast grit was noted in 
push probes EBC-1, EBC-3, and EBC-4.  Where present, the industrial fill layer 
extended to depths of up to about 6 feet below the ground surface.  In general, 
debris in the industrial fill layer was scattered in a sand matrix with varying 
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amounts of silt and gravel.  The industrial fill was thickest (i.e., greater than about 
3 feet) in push probes EBC-1, EBC-2, EBC-3, EBC-7, EBC-13, and EBC-14.  Push 
probes EBC-1 through EBC-3 were located in the EBC industrial fill soil area 
identified on Figure 3.  Observation of the soils samples from EBC-4 during 
probing indicated that this location is also suspected to be within the industrial 
fill area. 

Sand with local silty and gravelly zones was encountered beneath the industrial 
fill layer and below surface paving where the industrial fill was not present (i.e., 
EBC-4, EBC-5, EBC-6, EBC-8, EBC-10, EBC-12, and EBC-15).  This non-industrial fill 
material is consistent with the appearance of hydraulically dredged fill placed to 
create the upland peninsula in the early 1900s.  More gravelly material was 
noted in push probe EBC-6, indicative of a differing fill history at this location 
along the Blair Waterway (Figure 3).  Native tideflat and estuary sands and silts 
were not conclusively identifiable in the push probe samples.  Deeper sandy 
soils noted on the Appendix A push probe logs may in fact, be composed of 
non-industrial fill to depths of 8 to 15 feet below grade. 

Petroleum hydrocarbon-like odors were noted in push probes EBC-2 (1-1/2 to 4 
feet depth below ground surface), EBC-3 (2 to 3 feet depth), EBC-7 (6 to 8 feet 
depth), EBC-13 (1 to 2 feet depth), and EBC-15 (0 to 1 foot depth).  The push 
probe logs are in Appendix A.  These push probes are located within or near the 
edge (EBC-15) of the industrial fill layer.  Push probe EBC-11 was completed near 
an apparently treated wooden piling with creosote- and petroleum hydrocarbon-
like odors noted in the soil samples from 3 to 12 feet.  These conditions were 
limited to the EBC-11 push probe and are not indicative of a more general 
condition or abundant pilings in the investigation area. 

Dark discoloration and slightly elevated photoionization detector (PID) field 
screening readings were noted in soil samples and cuttings with identified or 
suspected petroleum hydrocarbon impacts.  In addition, sheen was observed in 
groundwater from a number of these locations, as identified on the Appendix A 
push probe logs.  However, no visual or olfactory indications of potential 
contaminant migration from the industrial fill layer into adjacent or underlying 
sandy fill soils were noted. 

6.2 Shallow Groundwater 

Shallow groundwater was encountered at depths ranging from 8 to 11 feet 
below ground surface during the push probe explorations.  Based on general 
groundwater flow patterns on the peninsula, net flow from the EBC investigation 
area will move radially outward toward Commencement Bay or the Blair and 



   
Hart Crowser  Page 11 
17490-02  December 1, 2009 

Hylebos Waterways.  Short-term reversals in flow direction are expected to 
occur at high tide. 

The general radial groundwater flow condition on the Blair-Hylebos peninsula, 
including the general EBC investigation area, is illustrated by the groundwater 
elevation contours shown on Figures 5 and 6.  These figures are excerpted from 
the March 2008 Conestoga-Rovers & Associates Preliminary Draft Site 
Characterization Report for the OCC Site.  The groundwater elevation contours 
depicted on the figures are based on freshwater equivalent head elevations that 
are adjusted for salinity density effects.  Contours on Figure 5 represent 
groundwater table elevations following shutdown of a groundwater extraction 
system that has been operating since 1996 on the OCC site.  The contours 
represent water table elevations in a non-pumped condition that are somewhat 
comparable to historical flow condition.  However, the groundwater system may 
also not have fully recovered during this monitoring event, and localized 
mounding may be a related artifact.  Contours on Figure 6 represent 
groundwater table elevations typical of the flow regime in the pumped 
condition. 

Shallow groundwater is tidally affected and typically becomes brackish or saline 
toward the edges of the peninsula.  Field monitoring of conductivity and salinity 
during groundwater sampling in push probes EBC-1 through EBC-4 confirmed 
the presence of saline conditions.   

7.0 LABORATORY ANALYSIS RESULTS 

Soil and groundwater samples collected during our work were submitted to 
Analytical Resources, Inc. (ARI) of Tukwila, Washington, for chemical analysis.  
Samples were delivered to the laboratory following standard chain of custody 
procedures.  A chemical data quality review and laboratory certificates of 
analysis are provided in Appendix C.  Analytical results are summarized in Tables 
1 and 2, with additional detail provided in Appendix B Tables B-1 and B-2. 

Selected soil samples were submitted for analysis of the following; 

 Diesel- and oil-range petroleum hydrocarbons by Ecology Method 
NWTPH-Dx; 

 Gasoline-range petroleum hydrocarbons by Ecology Method NWTPH-Gx; 
 Benzene, toluene, ethylbenzene, and xylenes (BTEX) by EPA Method 8021B; 
 Volatile organic compounds (VOCs) by EPA Method 8260B; 
 Semivolatile organic compounds (SVOCs) by EPA Method 8270D; 
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 Polychlorinated biphenyls (PCBs) by EPA Method 8082; and 
 Total metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel, 

and zinc) by EPA Method 6010B/7471. 

Samples for NWTPH-Gx and VOC testing were collected in the field using EPA 
Method 5035. 

The push probe groundwater samples were analyzed for the same constituents 
as the soil samples.  Groundwater metals analyses included total and dissolved 
arsenic, cadmium, chromium, copper, lead, nickel, and zinc by EPA Method 
6020.  Groundwater samples for dissolved metals analysis were filtered in the 
field prior to submittal to the laboratory.  Total and dissolved mercury were 
analyzed to obtain low-level detection limits using EPA Method 1631. 

An additional reductive precipitation extraction step (EPA Method 1640 
Modified) was used for groundwater metals testing through an ARI subcontract 
to Columbia Analytical Services since field conductivity and salinity readings 
indicated saline conditions.  The reductive precipitation step is used to avoid 
unrepresentative analytical results from potential high bias of metals 
concentrations caused by saline conditions. 

7.1 MTCA Screening Level Comparison 

Table 1 and Table 2 summarize selected analytical results for soil and 
groundwater samples.  Soil and groundwater testing results are compared to 
applicable MTCA screening criteria.  The selected constituents listed in Table 1 
and Table 2 are intended to provide an “at a glance” summary of constituents 
detected above applicable MTCA screening criteria, and other analyte groups of 
interest including BTEX, PCBs, PAHs, and selected SVOCs.  Complete analytical 
results are presented in Appendix B Tables B-1 and B-2 for soil and groundwater 
samples, respectively. 

Soil Screening Levels 

MTCA Method C soil screening levels for direct contact exposure to humans are 
appropriate for the EBC as an industrial property.  For comparative purposes, 
MTCA Method A soil screening levels applicable to industrial sites are also 
included for petroleum hydrocarbon constituents.  It should be noted that the 
Method A criteria for petroleum hydrocarbons are based on protection of 
groundwater as a potential drinking source, which is not applicable to the EBC 
investigation area.  Shallow groundwater beneath the site does not represent a 
viable source of potable water based on the location, marine water tidal 
influence, current and planned future use, and zoning of the property. 
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Groundwater Screening Levels 

As noted above, shallow groundwater beneath the EBC is not a potable source 
of drinking water, and MTCA criteria for groundwater protection are not 
applicable to the EBC investigation area.  Marine waters of Commencement Bay 
and the Hylebos Waterway are the receptor of interest with regard to potential 
groundwater contamination associated with the EBC.  Analytical results for the 
EBC groundwater samples, therefore, are compared with surface water quality 
criteria per MTCA Method B and Ambient Water Quality Criteria (AWQC) listed 
in Chapter 173-201A WAC to evaluate potential affects to marine waters.  Note 
that the MTCA Method A cleanup level for arsenic is provided as the most 
representative screening criterion.  This cleanup level is based on the state-wide 
background concentration.  In addition, MTCA Method A cleanup levels are 
provided for petroleum hydrocarbon constituents for comparative purposes but 
are not applicable criteria with regard to groundwater protection at the site. 

7.2 Soil Sample Analytical Results 

Soil sample analytical results are presented in Table 1 for selected constituents, 
and in Appendix B Table B-1 for all constituents tested.  Soil samples collected 
within the industrial fill layer included EBC-1-S1, EBC-2-S1, EBC-3-S1, EBC-5-S1, 
EBC-6-S1, EBC-7-S1, EBC-7-S2, EBC-11-S1, EBC-13-S1, and EBC-14-S1.  The 
remainder of the soil samples listed in Table 1 and Table B-1 were either 
collected beneath the industrial fill layer or from locations outside of the area of 
industrial filling.  Sample depth intervals are presented in Tables 1 and B-1. 

Review of the analytical results for the EBC soils samples indicates the following: 

 All soil samples, except four, contained constituent concentrations below 
MTCA Method A and Method C screening levels.  The four exceptions, all 
from within the industrial fill layer, included two samples exceeding MTCA 
Method A screening levels for TPH and arsenic, but below MTCA Method C 
screening levels.  The other two samples contained arsenic exceeding both 
Method A and Method C screening levels for arsenic. 

 Copper, lead, and zinc were detected at elevated concentrations in some of 
the industrial fill soil samples, but below applicable MTCA Method C 
cleanup levels. 

 Elevated concentrations of petroleum hydrocarbon constituents were 
detected in samples from push probes EBC-1, EBC-2, EBC-3, and EBC-7 
within the industrial fill layer, consistent with petroleum hydrocarbon-like 
odors noted in the industrial fill soils at these locations during probing. 
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The detected concentrations of petroleum hydrocarbons exceeded 
comparative MTCA Method A soil screening levels developed for 
groundwater protection.  As noted above, however, shallow groundwater 
beneath the EBC is not potable, and the results are not indicative of 
impairment of a potential drinking water source. 

 None of the soils underlying the industrial fill layer contained elevated 
concentrations of petroleum hydrocarbons or other chemical constituents, 
indicating little or no migration of contaminants from the overlying industrial 
fill or other sources.  Concentrations of the few detected compounds in soil 
below the industrial fill layer were generally in the low microgram per 
kilogram (μg/kg) range, and below applicable MTCA screening levels.  Based 
on detected laboratory method blank contamination, detections of 
methylene chloride and acetone may be artifacts of common laboratory 
reagents, and not indicative of site conditions. 

7.3 Groundwater Sample Analytical Results 

Analytical results for groundwater samples obtained from the shallow 
groundwater zone beneath the EBC investigation area are presented in Table 2 
for selected constituents, and in Appendix B Table B-2 for all constituents tested. 

Review of the analytical results for the EBC groundwater samples indicates the 
following: 

 The shallow groundwater sample from push probe EBC-1 contained a 
dissolved copper concentration of 3.8 microgram per liter (μg/L).  This 
concentration marginally exceeds the marine chronic AWQC level of 3.1 
μg/L.  The copper concentration in the EBC-5 push probe groundwater 
sample was detected at the 3.1 μg/L AWQC.  Concentrations of other 
metals were below applicable MTCA Method B and AWQC levels. 

 Gasoline-range petroleum hydrocarbons were detected at a concentration of 
1.6 μg/L in the push probe EBC-2 groundwater sample.  This concentration is 
just above the comparative MTCA Method A screening level for 
groundwater protection of 1.0 μg/L.  However, this result is not indicative of 
impairment of a potential drinking water source because the shallow 
groundwater at the site is non-potable.  Diesel-range hydrocarbons were also 
detected in the EBC-2 groundwater sample at a concentration of 0.38 μg/L, 
below the Method A screening level of 0.5 μg/L.  No other petroleum 
hydrocarbon constituents were detected in the groundwater samples. 

 PCBs were not detected at the specified reporting limit. 
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 Few VOC and SVOC constituents were detected.  Where detected, 
concentrations were typically in the low μg/L range and below MTCA and 
AWQC levels. 

 Analytical testing results are included in Table 2 and Table B-2 for dissolved 
and total mercury but are listed as rejected.  The mercury data were deemed 
unusable based on the type of sampling containers that were inadvertently 
used, sample preservation problems, and exceedances of laboratory holding 
times.  Although data quality issues make the mercury testing results 
unsuitable for use, it is unlikely that mercury concentrations in EBC 
groundwater are elevated or exceed regulatory screening criteria based on 
weight of evidence from the other metals tested. 

Further supporting this conclusion is the absence of detected mercury (both 
total and dissolved) in shallow groundwater during sampling of upland wells 
in the Army Lease Area by Kemron Environmental in the summer of 2008.  
Mercury results were reported in the February 2009 FS for Pier 23.  The 
Army Reserve area wells were screened within both shallow and deeper 
groundwater zones and included well locations near the southeast corner of 
the Army Lease Area (not shown on Figure 3).  These locations are between 
Hart Crowser push probes EBC-1 and EBC-7 in an area of industrial fill.  
Based on the information reported from Kemron, it is unlikely that elevated 
mercury concentrations are present in the adjacent EBC investigation area. 

In summary, the 2008 upland investigation further defined the extent of an 
historical industrial fill zone and identified the nature of elevated chemical 
constituents associated with the fill.  Investigation results indicate that there is 
limited environmental concern associated with the industrial fill.  The industrial 
fill is spatially limited to the northwestern end of the upland peninsula within the 
approximate area shown on Figure 3.  Groundwater samples indicate that 
constituents of concern within the industrial fill are not leaching into 
groundwater at concentrations of concern. 

8.0 LIMITATIONS 

Work for this project was performed, and this report prepared, in accordance 
with generally accepted professional practices for the nature and conditions of 
the work completed in the same or similar localities, at the time the work was 
performed.  It is intended for the exclusive use of Anchor Environmental, LLC 
and the Port of Tacoma for specific application to the referenced property.  This 
report is not meant to represent a legal opinion.  No other warranty, express or 
implied, is made. 
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The MTCA and SMS cleanup levels included in this report are used for screening 
and comparison purposes only and are based on our understanding of cleanup 
levels required by Ecology for similar projects.  This comparison does not 
represent an interpretation of MTCA and SMS cleanup standards applicable to 
this site, since such standards are established by Ecology through site-specific 
evaluation and public approval process. 

Any questions regarding our work and this report, the presentation of the 
information, and the interpretation of the data are welcome. 
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Table 1 - Summarized Analytical Results for Selected Constituents in Soil Samples Sheet 1 of 3

Sample IDaa: EBC-1-S1 EBC-1-S2 EBC-2-S1 EBC-3-S1 EBC-3-S2 EBC-4-S1 EBC-5-S1
Sampling Date: Method A Method C 7/30/2008 7/30/2008 7/31/2008 7/30/2008 7/30/2008 7/30/2008 8/1/2008
Sample Depth in Feet: Industrial Direct 1 to 2 5.5 to 6.5 2.5 to 3.5 2.5 to 3.5 10 to 11 7 to 8 1.5 to 2.5

Contact
TPH in mg/kg

Diesel-Range Hydrocarbons 2,000 180 5.8 900 560 5.7 U 7 15
Motor Oil-Range Hydrocarbons 2,000 960 17 1400 950 11 U 12 U 98
Gasoline-Range Hydrocarbons 100/30 a 26 7.7 U 160 150 6.9 U 9.2 U 9.6

Arsenic in mg/kg 20 88 240 J 5 U 50 120 6 U 6 U 10 U
Total PCBs in µg/kg 10,000 66,000 610 115.5 1446 572 108.5 115.5 115.5
cPAHs in µg/kg 

Benzo(a)anthracene 2,000 18,000 630 58 U 770 740 64 U 61 U 200 U
Chrysene 2,000 18,000 800 58 U 1000 1100 64 U 61 U 200 U
Benzo(b)fluoranthene 2,000 18,000 860 58 U 430 920 64 U 61 U 200 U
Benzo(k)fluoranthene 2,000 18,000 680 58 U 500 600 64 U 61 U 200 U
Benzo(a)pyrene 2,000 18,000 700 58 U 430 580 64 U 61 U 200 U
Indeno(1,2,3-cd)pyrene 2,000 18,000 330 58 U 220 U 180 U 64 U 61 U 200 U
Dibenz(a,h)anthracene 2,000 18,000 190 U 58 U 220 U 180 U 64 U 61 U 200 U
Total cPAHs b 2,000 18,000 968 44 U 632 835 48 U 46 U 151 U

Other Selected LPAHs in µg/kg
Naphthalene 70,000,000 420 58 U 840 2400 64 U 61 U 200 U
Acenaphthene 210,000,000 190 U 58 U 2400 1000 64 U 61 U 200 U
Fluorene 140,000,000 300 58 U 1900 790 64 U 61 U 200 U
Anthracene 1,100,000,000 340 58 U 2000 1300 64 U 61 U 200 U

Other Selected HPAHs in µg/kg   
Fluoranthene 140,000,000 2200 58 U 3800 3000 64 U 61 U 200 U
Pyrene 110,000,000 1800 58 U 4600 3400 64 U 61 U 200 U

Other Selected Compounds in µg/kg
Hexachlorobenzene (SVOC) 82,000 190 U 58 U 220 U 180 U 64 U 61 U 200 U
Hexachlorobutadiene (SVOC) 700,000 190 U 58 U 220 U 180 U 64 U 61 U 200 U
Hexachlorobutadiene (VOC) 700,000 6.6 U 270 U 5.8 U

 
  

 

MTCA Screening Criteria
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Table 1 - Summarized Analytical Results for Selected Constituents in Soil Samples Sheet 2 of 3

Sample IDaa: EBC-6-S1 EBC-7-S1 EBC-7-S2 EBC-8-S1 EBC-9-S1 EBC-10-S1 EBC-11-S1
Sampling Date: Method A Method C 8/1/2008 7/29/2008 7/29/2008 7/29/2008 7/29/2008 7/29/2008 7/29/2008
Sample Depth in Feet: Industrial Direct 1.5 to 2.5 1 to 2 6 to 7 3.5 to 4.5 3 to 4 3 to 4 10.5 to 11.5

Contact
TPH in mg/kg

Diesel-Range Hydrocarbons 2,000 10 3600 49 5 U 60 5.2 U 18
Motor Oil-Range Hydrocarbons 2,000 58 5100 10 10 U 180 10 U 24
Gasoline-Range Hydrocarbons 100/30 a 7.2 U 320 13 7.1 U 6.2 U 7.4 U 7.4 U

Arsenic in mg/kg 20 88 8 50 5 U 5 U 6 5 U 6 U
Total PCBs in µg/kg 10,000 66,000 115.5 9340 112 112 580 112 108.5
cPAHs in µg/kg 

Benzo(a)anthracene 2,000 18,000 58 U 520 64 U 65 U 66 U 64 U 62 U
Chrysene 2,000 18,000 58 U 870 64 U 65 U 66 U 64 U 62 U
Benzo(b)fluoranthene 2,000 18,000 68 490 64 U 65 U 66 U 64 U 62 U
Benzo(k)fluoranthene 2,000 18,000 58 U 390 64 U 65 U 66 U 64 U 62 U
Benzo(a)pyrene 2,000 18,000 58 U 440 64 U 65 U 66 U 64 U 62 U
Indeno(1,2,3-cd)pyrene 2,000 18,000 58 U 230 U 64 U 65 U 66 U 64 U 62 U
Dibenz(a,h)anthracene 2,000 18,000 58 U 230 U 64 U 65 U 66 U 64 U 62 U
Total cPAHs b 2,000 18,000 48 612 48 U 49 U 50 U 48 U 47 U

Other Selected LPAHs in µg/kg
Naphthalene 70,000,000 58 U 440 64 U 65 U 66 U 64 U 260
Acenaphthene 210,000,000 58 U 300 64 U 65 U 66 U 64 U 270
Fluorene 140,000,000 58 U 430 64 U 65 U 66 U 64 U 62 U
Anthracene 1,100,000,000 58 U 390 64 U 65 U 66 U 64 U 62 U

Other Selected HPAHs in µg/kg   
Fluoranthene 140,000,000 58 U 1400 64 U 65 U 66 U 64 U 62 U
Pyrene 110,000,000 92 2400 64 U 65 U 66 U 64 U 62 U

Other Selected Compounds in µg/kg
Hexachlorobenzene (SVOC) 82,000 58 U 230 U 64 U 65 U 66 U 64 U 62 U
Hexachlorobutadiene (SVOC) 700,000 58 U 230 U 64 U 65 U 66 U 64 U 62 U
Hexachlorobutadiene (VOC) 700,000 6.1 U 4.6 U 6.6 U 6.4 U 6.1 U

MTCA Screening Criteria
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Table 1 - Summarized Analytical Results for Selected Constituents in Soil Samples Sheet 3 of 3

Sample IDaa: EBC-11-S2 EBC-12-S1 EBC-13-S1 EBC-13-S2 EBC-14-S1
Sampling Date: Method A Method C 7/29/2008 7/29/2008 7/29/2008 7/29/2008 7/31/2008
Sample Depth in Feet: Industrial Direct 15 to 16 3 to 4 3 to 4 7 to 8 6 to 7

Contact
TPH in mg/kg

Diesel-Range Hydrocarbons 2,000 140 5.7 U 160 5.3 U 5.6 U
Motor Oil-Range Hydrocarbons 2,000 300 12 U 350 11 U 11 U
Gasoline-Range Hydrocarbons 100/30 a 8.9 6.6 U 6.8 U 11 U 7 U

Arsenic in mg/kg 20 88 5 U 5 U 6 5 U 10 U
Total PCBs in µg/kg 10,000 66,000 112 115.5 2362.5 115.5 115.5
cPAHs in µg/kg 

Benzo(a)anthracene 2,000 18,000 59 U 64 U 290 U 65 U 61 U
Chrysene 2,000 18,000 59 U 64 U 290 U 65 U 61 U
Benzo(b)fluoranthene 2,000 18,000 59 U 64 U 290 U 65 U 61 U
Benzo(k)fluoranthene 2,000 18,000 59 U 64 U 290 U 65 U 61 U
Benzo(a)pyrene 2,000 18,000 59 U 64 U 290 U 65 U 61 U
Indeno(1,2,3-cd)pyrene 2,000 18,000 59 U 64 U 290 U 65 U 61 U
Dibenz(a,h)anthracene 2,000 18,000 59 U 64 U 290 U 65 U 61 U
Total cPAHs b 2,000 18,000 45 U 48 U 219 U 49 U 46 U

Other Selected LPAHs in µg/kg
Naphthalene 70,000,000 94 64 U 290 U 65 U 61 U
Acenaphthene 210,000,000 62 64 U 290 U 65 U 61 U
Fluorene 140,000,000 59 U 64 U 290 U 65 U 61 U
Anthracene 1,100,000,000 59 U 64 U 290 U 65 U 61 U

Other Selected HPAHs in µg/kg   
Fluoranthene 140,000,000 59 U 64 U 290 U 65 U 61 U
Pyrene 110,000,000 59 U 64 U 290 U 65 U 61 U

Other Selected Compounds in µg/kg
Hexachlorobenzene (SVOC) 82,000 59 U 64 U 290 U 65 U 61 U
Hexachlorobutadiene (SVOC) 700,000 59 U 64 U 290 U 65 U 61 U
Hexachlorobutadiene (VOC) 700,000 5.9 U 5.1 UJ

Bolded sample numbers indicate sample was collected from industrial fill layer.  
Blank entry indicates no applicable MTCA criteria established or sample not analyzed for specific analyte.
U: Not detected at reporting limit indicated.
J: Estimated value
Selected LPAHs and HPAHs include constituents for which MTCA Method A and Method C Direct Contact screening criteria are established.
Other constituents were not detected or were detected at concentrations below applicable regulatory criteria.
See Table 1a for complete analytical results for soil samples.    
9 Bolded, boxed entry indicates detected concentration exceeds MTCA screening criteria.
MTCA Method A Industrial screening levels for cPAHs are provided for comparative purposes only. MTCA Method A cPAH screening levels
   are based on groundwater protection, which is not applicable at this site. 
aa Bolded samples indicate sample collected from the industrial fill layer. 
a 100 mg/kg when no benzene present, 30 mg/kg when benzene present.
b Total cPAHs calculated using the toxicity equivalency methodology in WAC 173-340-708(8). 1/2 detection limit was used for non-detects.

MTCA Screening Criteria
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Table 2 - Summarized Analytical Results for Selected Constituents in Groundwater Samples Sheet 1 of 3

Sample ID: MTCA Method B EBC-1 EBC-2 EBC-3 EBC-4 EBC-5 EBC-6
Sampling Date: Marine Surface 7/30/2008 7/31/2008 7/30/2008 7/30/2008 8/1/2008 8/1/2008
 Water Criteriaa Acute Chronic

TPH in mg/L
Diesel-Range Hydrocarbons 0.5 b 0.25 U 0.38 J 0.25 U 0.25 U 0.25 U 0.25 U
Motor Oil-Range Hydrocarbons 0.5 b 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U
Gasoline-Range Hydrocarbons 1.0 b 0.25 UJ 1.6 0.25 UJ 0.25 UJ 0.25 U 0.25 U

Dissolved Metals in µg/L
Arsenic, Dissolved 5 c 69 36 0.5 U 0.5 U 0.5 U 0.5 U 0.71 0.5 U
Cadmium, Dissolved 20 42 9.3 0.022 0.02 U 0.02 U 0.02 U 0.023 0.02 U
Chromium, Dissolved 490 1100 50 5.6 1.4 1.9 0.2 U 1.98 0.26
Copper, Dissolved 2,700 4.8 3.1 3.8 0.2 0.1 U 0.1 U 3.1 0.3
Lead, Dissolved 210 8.1 1.16 0.133 0.02 U 0.02 U 0.702 0.035
Mercury, Dissolvedd 1.8 0.025 0.001 R 0.001 R 0.001 R 0.001 R 0.001 R 0.001 R
Nickel, Dissolved 1,100 74 8.2 4.7 1.2 1.6 0.3 3.7 0.6
Zinc, Dissolved 17,000 90 81 8.4 3 1.8 0.5 U 4.7 1

Total PCBs in ug/L 0.00011 10 0.03 1 U 1 UJ 1 U 1 U 1.2 U 1 U
cPAHs in ug/L

Benzo(a)anthracene 0.03 1 U 1 UJ 1 U 1 U 1 UJ 1 U
Chrysene 0.03 1 U 1 UJ 1 U 1 U 1 UJ 1 U
Benzo(b)fluoranthene 0.03 1 U 1 UJ 1 U 1 U 1 UJ 1 U
Benzo(k)fluoranthene 0.03 1 U 1 UJ 1 U 1 U 1 UJ 1 U
Benzo(a)pyrene 0.03 1 U 1 UJ 1 U 1 U 1 UJ 1 U
Indeno(1,2,3-cd)pyrene 0.03 1 U 1 UJ 1 U 1 U 1 UJ 1 U
Dibenz(a,h)anthracene 0.03 1 U 1 UJ 1 U 1 U 1 UJ 1 U
Total cPAHs 0.03 1 U 1 UJ 1 U 1 U 1 UJ 1 U

Other Selected LPAHs in µg/L
Naphthalene 4,900 1 U 1.8 J 1 U 1 U 1 UJ 1 U
Acenaphthene 640 1 U 120 J 1 U 1 U 1 UJ 1 U
Fluorene 3,500 1 U 27 J 1 U 1 U 1 UJ 1 U
Anthracene 26,000 1 U 1 UJ 1 U 1 U 1 UJ 1 U

Other Selected HPAHs in µg/L 
Fluoranthene 90 1 U 1 UJ 1 U 1 U 1 UJ 1 U
Pyrene 2,600 1 U 1 UJ 1 U 1 U 1 UJ 1 U

Other Selected Compounds in µg/L 
Hexachlorobenzene (SVOC) 0.00047 1 U 1 UJ 1 U 1 U 1 UJ 1 U
Hexachlorobutadiene (SVOC) 3.0 1 U 1 UJ 1 U 1 U 1 UJ 1 U
Hexachlorobutadiene (VOC) 3.0 0.5 UJ 0.5 U 0.5 UJ 0.5 UJ 0.5 U 0.5 U

Water Quality 
Criteria - Marinee
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Table 2 - Summarized Analytical Results for Selected Constituents in Groundwater Samples Sheet 2 of 3

Sample ID: MTCA Method B
Sampling Date: Marine Surface 
 Water Criteriaa Acute Chronic

TPH in mg/L
Diesel-Range Hydrocarbons 0.5 b

Motor Oil-Range Hydrocarbons 0.5 b

Gasoline-Range Hydrocarbons 1.0 b

Dissolved Metals in µg/L
Arsenic, Dissolved 5 c 69 36
Cadmium, Dissolved 20 42 9.3
Chromium, Dissolved 490 1100 50
Copper, Dissolved 2,700 4.8 3.1
Lead, Dissolved 210 8.1
Mercury, Dissolvedd 1.8 0.025
Nickel, Dissolved 1,100 74 8.2
Zinc, Dissolved 17,000 90 81

Total PCBs in ug/L 0.00011 10 0.03
cPAHs in ug/L

Benzo(a)anthracene 0.03
Chrysene 0.03
Benzo(b)fluoranthene 0.03
Benzo(k)fluoranthene 0.03
Benzo(a)pyrene 0.03
Indeno(1,2,3-cd)pyrene 0.03
Dibenz(a,h)anthracene 0.03
Total cPAHs 0.03

Other Selected LPAHs in µg/L
Naphthalene 4,900
Acenaphthene 640
Fluorene 3,500
Anthracene 26,000

Other Selected HPAHs in µg/L 
Fluoranthene 90
Pyrene 2,600

Other Selected Compounds in µg/L 
Hexachlorobenzene (SVOC) 0.00047
Hexachlorobutadiene (SVOC) 3.0
Hexachlorobutadiene (VOC) 3.0

Water Quality 
Criteria - Marinee

EBC-16 Trip Blank Trip Blank
8/1/2008 7/31/2008 8/6/2008
Dup of EBC-6

0.25 U
0.5 U

0.25 U

0.5 U
0.02 U
0.25

0.1 U
0.02 U

0.001 R
0.6
0.5 U

1 U

1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U

1 U
1 U
1 U
1 U

1 U
1 U

1 U
1 U

0.5 U 0.5 U 0.5 U
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Table 2 - Summarized Analytical Results for Selected Constituents in Groundwater Samples Sheet 3 of 3

Notes:
U: Not detected at reporting limit indicated.  
J: Estimated value
R: Rejected value
3.8 Bolded boxed entry indicates detected concentration exceeds one or more screening criteria.

1.6 Dashed boxed entry indicates detected concentration of gasoline-range hydrocarbons is above MTCA  
Method A screening level but is not considered to be an exceedance of MTCA criteria per Footnote b below.

Constituents not listed were undetected or were detected at concentrations below applicable regulatory criteria.
Blank entry indicates no applicable MTCA criteria established or sample not analyzed for specific analyte.
See Table 2a for complete analytical results for groundwater samples.    

a MTCA Method B screening levels for surface water are presented except as noted for TPH and arsenic. 
b MTCA Method A screening levels for TPH are provided for comparative purposes only.  MTCA Method A TPH
   screening levels are based on groundwater protection, which is not applicable at this site. 
c MTCA Method A arsenic screening level is listed.  The MTCA Method A screening level for arsenic is based on 
  state background concentrations. MTCA Method B does not apply for arsenic at this site. 
d Marine chronic water quality cleanup criteria for mercury is based on total metals concentration and is 
  provided for comparative purposes only. 
e Based on Washington State Water Quality Standards (Chapter 173-201A WAC) for protection of marine 
  organisms. 
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APPENDIX A 
FIELD EXPLORATION METHODS 
AND PUSH PROBE LOGS 

 
This appendix describes the field exploration methods used to advance 
explorations, to conduct soil and groundwater sampling, and to field screen the 
soils for sheen and headspace vapor.  We also include the July and August 2008 
push probe logs at the end of this appendix. 

General Field Activities 

Soil Exploration Activities and Characterization.  Push probe explorations were 
completed at 15 locations from July 29 through August 1, 2008.  The soil 
exploration locations are illustrated on Figure 3.  Six push probe explorations 
(EBC-1 through EBC-6) were completed for soil and groundwater sampling near 
the edge of the peninsula next to Commencement Bay, or inboard from the Blair 
Waterway.  The push probe locations on the Blair Waterway side of the 
peninsula are located landward of the previous planned bank cutback for the 
future East Blair 3 (EB3) vessel berth.  Nine additional push probe explorations 
(EBC-7 through EBC-15) were completed to evaluate site soil conditions within 
and around the estimated area of the industrial fill. 

Each probe location was cleared for utilities using existing records and typical 
utility location methods prior to probing.  We used Port-provided as-built records 
and other utility location information as available.  In addition, Hart Crowser 
contracted a private utility location service, APS, to locate utilities prior to 
probing.  Note that the presence of debris and cobbles required multiple push 
probe attempts at some locations. 

Soil probes were advanced at each exploration location with a truck-mounted 
push probe rig.  The push probe explorations EBC-1 through EBC-6 completed 
for groundwater sampling were advanced to approximately 12 to 16 feet below 
ground surface.  Each push probe bore was screened from approximately 2 to 5 
feet below the water table.  The remainder of the push probes for soil and debris 
sampling in the debris fill area (EBC-7 through EBC-15) were completed to target 
depths of about 8 feet below ground surface.  Two probe locations (EBC-11 and 
EBC-14) were advanced further due to wood obstructions. 

Subsurface soil samples were collected using a 4-foot push probe sleeve sampler 
pushed by the push probe rig.  Samples were classified in general accordance 
with ASTM Method D 2888, and soil logs were prepared (see Figures A-1 
through A-16).  Soil and debris samples were obtained in approximate 2-foot-
depth intervals to approximately 8 feet below ground surface at the probe 
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locations for field screening (0- to 2-foot, 2- to 4-foot, 4- to 6-foot, and 6- to 8-
foot sample retention intervals).  Deeper samples were obtained at 2-foot-depth 
intervals in probes EBC-1 through EBC-6 targeted for completion at 12- to 16-
foot depths.  The soil and debris samples were field screened using headspace 
vapor measurements and water sheen testing.  A Hart Crowser field 
representative observed probing and sampling activities, performed field 
screening, and prepared the field logs. 

Soil and debris samples were collected to provide representative materials for 
testing.  The samples were selected based on field screening observations for the 
presence of suspected environmental contaminants, and to provide areal 
distribution across the debris fill area. 

After the samples were collected, the probe locations were abandoned in 
accordance with the State of Washington Administrative Code on Minimum 
Standards for Construction and Maintenance of Wells (Chapter 173-160 WAC). 

Soil Screening and Analysis.  Field screening results were used as a general 
guideline to delineate areas of potential contamination in soils.  In addition, 
screening results were used as a basis for selecting soil samples for chemical 
analysis. 

Soil samples were field screened for evidence of contamination using (1) visual 
examination, (2) sheen screening, and (3) headspace vapor screening using a 
photoionization detector (PID).  Field screening results were site-specific.  The 
effectiveness of field screening varies with temperature, moisture content, 
organic content, soil type, and age of the contaminant. 

Visual examination consisted of inspecting the soil for stains indicative of 
contamination. 

Water sheen testing involved placing a small volume of soil in a pan of water 
and observing the water surface for signs of sheen.  Sheens were classified as 
follows: 

No Sheen (NS)  No visible sheen on water surface. 

Slight Sheen (SS) Light colorless film, spotty to globular; spread was 
irregular, not rapid, areas of no sheen remain, film 
dissipates rapidly. 

Moderate Sheen (MS)  Light to heavy film, may have some color or 
iridescence, globular to stringy, spread was irregular 
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to flowing; few remaining areas of no sheen on water 
surface. 

Heavy Sheen (HS)  Heavy colorful film with iridescence; stringy, spread 
was rapid; sheen flows off the sample; most of the 
water surface might be covered with sheen. 

Headspace vapor screening is intended to indicate the presence of volatile 
organic vapors and involved placing a soil sample in a plastic sample bag.  Air 
was captured in the bag and the bag was shaken to expose the soil to the air 
trapped in the bag.  The probe of the PID was inserted in the bag and the 
instrument measured the concentration of organic vapors in the air from the 
sample headspace.  The highest vapor reading was recorded for each sample.  
The PID measures concentrations in ppm (parts per million) and is calibrated to 
isobutylene.  The PID is typically designed to quantify organic vapors 
concentrations in the range of 0 to 1,000 ppm. 

The results of field screening are recorded on the push probe logs and were 
used to help select the samples to submit for chemical analyses. 

Groundwater Sampling.  Groundwater samples were obtained from temporary 
screens installed at the EBC-1 through EBC-6 push probe explorations.  The 
temporary screens were at depths to intercept shallow unconfined groundwater 
(approximately 12 to 16 feet below ground surface).  Each temporary screen 
was placed to provide a representative sampling interval approximately 2 to 5 
feet below the water table.  The depth to groundwater level from top of casing 
in each probe was measured using an electronic water level indicator prior to 
the collection of the groundwater sample.  The time that the depth to 
groundwater level was taken was documented so that the water levels at the 
time of drilling could be compared to the tidal stage. 

After groundwater elevation data were obtained, sample tubing was lowered to 
the temporary screen section and a groundwater sample was obtained using a 
peristaltic pump.  The tubing was discarded after each use and the pump was 
refitted with new tubing at each probe location. 

Each temporary screen section was purged until conventional parameters (pH, 
temperature, and conductivity) varied by less than 10 percent or a minimum of 
three casing volumes was purged.  The sample containers were filled directly 
from the tubing.  One blind field duplicate sample was collected. 

Laboratory Analysis and Sample Handling.  Soil and groundwater samples were 
submitted to Analytical Resources, Inc. of Tukwila, Washington, for chemical 
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analysis.  Samples were delivered by courier to the laboratory following the 
chain of custody procedures.  Soil samples were analyzed for the following 
analytes: 

 Diesel- and oil-range petroleum hydrocarbons by Ecology Method 
NWTPH-Dx; 

 Gasoline-range petroleum hydrocarbons by Ecology Method NWTPH-Gx; 
 Benzene, toluene, ethylbenzene, and xylenes (BTEX) by EPA Method 8021B; 
 Volatile organic compounds (VOCs) by EPA Method 8260B; 
 Semivolatile organic compounds (SVOCs) by EPA Method 8270D; 
 Polychlorinated biphenyls (PCBs) by EPA Method 8082; and 
 Total metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel, 

and zinc) by EPA Method 6010B/7471. 

Groundwater samples were analyzed for the same constituents as noted above, 
including VOCs, and metals analysis via EPA Method 6020 and 1631.  The 
samples were analyzed for both total and dissolved (field-filtered) metals.  The 
metals analysis included a reductive precipitation extraction step (EPA Method 
1640 Modified) through an ARI subcontract to Columbia Analytical Services.  
Mercury was analyzed using EPA Method 1631 to achieve the low-level 
detection limit needed for comparison to ambient surface water quality criterion.  
One field duplicate (EBC-16 for EBC-6) was submitted to the laboratory to assess 
combined field and laboratory variability. 
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APPENDIX B 
ANALYTICAL RESULTS FOR 

SOIL AND GROUNDWATER SAMPLES 



Table B-1 - Complete Analytical Results for Soil Samples Sheet 1 of 15

Sample IDaa: EBC-1-S1 EBC-1-S2 EBC-2-S1 EBC-3-S1 EBC-3-S2 EBC-4-S1 EBC-5-S1
Sampling Date: Method A Method C 7/30/2008 7/30/2008 7/31/2008 7/30/2008 7/30/2008 7/30/2008 8/1/2008
Sample Depth in Feet: Industrial Direct 1 to 2 5.5 to 6.5 2.5 to 3.5 2.5 to 3.5 10 to 11 7 to 8 1.5 to 2.5

Contact
TPH in mg/kg

Diesel-Range Hydrocarbons 2,000 180 5.8 900 560 5.7 U 7 15
Motor Oil-Range Hydrocarbons 2,000 960 17 1400 950 11 U 12 U 98
Gasoline-Range Hydrocarbons 100/30 a 26 7.7 U 160 150 6.9 U 9.2 U 9.6

Metals in mg/kg
Arsenic 20 88 240 J 5 U 50 120 6 U 6 U 10 U
Cadmium 3,500 3 J 0.2 U 1.6 3.5 0.2 U 0.2 U 0.5 U
Chromium  72 J 14.4 58 67 16.1 15.4 21
Copper 130,000 1630 J 16.9 208 668 13.1 21.4 120
Lead 1,000 790 J 13 923 724 2 U 3 7
Mercury 1,100 0.49 J 0.08 0.86 1.3 0.05 U 0.05 U 0.05 U
Nickel 70,000 50 J 7 51 54 10 8 29
Zinc 1,100,000 2300 42 789 1690 43 25 52

BTEX (8021B) in µg/kg
Benzene 2,400,000 38 19 U 16 U 210 17 U 23 U 22 U
Ethylbenzene 350,000,000 31 U 19 U 44 56 17 U 23 U 22 U
m,p-Xylene 7,000,000,000 89 38 U 40 100 35 U 46 U 44 U
o-Xylene 7,000,000,000 31 U 19 U 74 20 U 17 U 23 U 22 U
Toluene 280,000,000 110 19 U 28 120 17 U 23 U 22 U

PCBs in µg/kg
Aroclor 1016 250,000 32 U 33 U 73 U 31 U 31 U 33 U 33 U
Aroclor 1221 32 U 33 U 73 U 31 U 31 U 33 U 33 U
Aroclor 1232 32 U 33 U 73 U 31 U 31 U 33 U 33 U
Aroclor 1242 32 U 33 U 73 U 31 U 31 U 33 U 33 U
Aroclor 1248 32 U 33 U 250 130 31 U 33 U 33 U
Aroclor 1254 70,000 220 33 U 480 280 31 U 33 U 33 U
Aroclor 1260 310 33 U 570 100 31 U 33 U 33 U
Total PCBs 10,000 66,000 610 115.5 1446 572 108.5 115.5 115.5

LPAHs in µg/kg
Naphthalene 70,000,000 420 58 U 840 2400 64 U 61 U 200 U
2-Methylnaphthalene 190 U 58 U 580 1100 64 U 61 U 200 U
Acenaphthylene 190 U 58 U 220 U 180 U 64 U 61 U 200 U
Acenaphthene 210,000,000 190 U 58 U 2400 1000 64 U 61 U 200 U
Fluorene 140,000,000 300 58 U 1900 790 64 U 61 U 200 U
Phenanthrene  2100 58 U 5200 3100 64 U 61 U 200 U
Anthracene 1,100,000,000 340 58 U 2000 1300 64 U 61 U 200 U
Total LPAHs 3445 203 13030 9780 224 213.5 700

MTCA Screening Criteria
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Table B-1 - Complete Analytical Results for Soil Samples Sheet 2 of 15

Sample IDaa: EBC-1-S1 EBC-1-S2 EBC-2-S1 EBC-3-S1 EBC-3-S2 EBC-4-S1 EBC-5-S1
Sampling Date: Method A Method C 7/30/2008 7/30/2008 7/31/2008 7/30/2008 7/30/2008 7/30/2008 8/1/2008
Sample Depth in Feet: Industrial Direct 1 to 2 5.5 to 6.5 2.5 to 3.5 2.5 to 3.5 10 to 11 7 to 8 1.5 to 2.5

Contact

MTCA Screening Criteria

HPAHs in µg/kg
Fluoranthene 140,000,000 2200 58 U 3800 3000 64 U 61 U 200 U
Pyrene 110,000,000 1800 58 U 4600 3400 64 U 61 U 200 U

* Benzo(a)anthracene 18,000 630 58 U 770 740 64 U 61 U 200 U
* Chrysene 18,000 800 58 U 1000 1100 64 U 61 U 200 U
* Benzo(b)fluoranthene 18,000 860 58 U 430 920 64 U 61 U 200 U
* Benzo(k)fluoranthene 18,000 680 58 U 500 600 64 U 61 U 200 U
* Benzo(a)pyrene 18,000 700 58 U 430 580 64 U 61 U 200 U
* Indeno(1,2,3-cd)pyrene 18,000 330 58 U 220 U 180 U 64 U 61 U 200 U
* Dibenz(a,h)anthracene 18,000 190 U 58 U 220 U 180 U 64 U 61 U 200 U

Benzo(g,h,i)perylene 18,000 400 58 U 220 U 200 64 U 61 U 200 U
Total HPAHs 4495 290 U 11860 10720 320 U 305 U 1000 U

* Total cPAHs b 2,000 18,000 968 44 U 632 835 48 U 46 U 151 U
Semivolatiles in µg/kg  

1,2,4-Trichlorobenzene 35,000,000 190 U 58 U 220 U 180 U 64 U 61 U 200 U
1,2-Dichlorobenzene 320,000,000 190 U 58 U 220 U 180 U 64 U 61 U 200 U
1,3-Dichlorobenzene 190 U 58 U 220 U 180 U 64 U 61 U 200 U
1,4-Dichlorobenzene 5,500,000 190 U 58 U 220 U 180 U 64 U 61 U 200 U
1-Methylnaphthalene 190 U 58 U 760 670 64 U 61 U 200 U
2,2'-Oxybis(1-Chloropropane) 190 U 58 U 220 U 180 U 64 U 61 U 200 U
2,4,5-Trichlorophenol 350,000,000 940 U 290 U 1100 U 920 U 320 U 310 U 990 U
2,4,6-Trichlorophenol 12,000,000 940 U 290 U 1100 U 920 U 320 U 310 U 990 U
2,4-Dichlorophenol 11,000,000 940 U 290 U 1100 U 920 U 320 U 310 U 990 U
2,4-Dimethylphenol 70,000,000 190 U 58 U 220 U 1100 64 U 61 U 200 U
2,4-Dinitrophenol 7,000,000 1900 U 580 U 2200 U 1800 U 640 U 610 U 2000 U
2,4-Dinitrotoluene 7,000,000 940 U 290 U 1100 U 920 U 320 U 310 U 990 U
2,6-Dinitrotoluene 3,500,000 940 U 290 U 1100 U 920 U 320 U 310 U 990 U
2-Chloronaphthalene 190 U 58 U 220 U 180 U 64 U 61 U 200 U
2-Chlorophenol 18,000,000 190 U 58 U 220 U 180 U 64 U 61 U 200 U
2-Methylphenol 190 U 58 U 220 U 180 U 64 U 61 U 200 U
2-Nitroaniline 940 U 290 U 1100 U 920 U 320 U 310 U 990 U
2-Nitrophenol 190 U 58 U 220 U 180 U 64 U 61 U 200 U
3,3'-Dichlorobenzidine 290,000 940 U 290 U 1100 U 920 U 320 U 310 U 990 U
3-Nitroaniline 940 U 290 U 1100 U 920 U 320 U 310 U 990 U
4,6-Dinitro-2-Methylphenol 1900 U 580 U 2200 U 1800 U 640 U 610 U 2000 U
4-Bromophenyl-phenylether 190 U 58 U 220 U 180 U 64 U 61 U 200 U
4-Chloro-3-methylphenol 940 U 290 U 1100 U 920 U 320 U 310 U 990 U
4-Chloroaniline 940 U 290 U 1100 U 920 U 320 U 310 U 990 U
4-Chlorophenyl-phenylether 190 U 58 U 220 U 180 U 64 U 61 U 200 U
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Table B-1 - Complete Analytical Results for Soil Samples Sheet 3 of 15

Sample IDaa: EBC-1-S1 EBC-1-S2 EBC-2-S1 EBC-3-S1 EBC-3-S2 EBC-4-S1 EBC-5-S1
Sampling Date: Method A Method C 7/30/2008 7/30/2008 7/31/2008 7/30/2008 7/30/2008 7/30/2008 8/1/2008
Sample Depth in Feet: Industrial Direct 1 to 2 5.5 to 6.5 2.5 to 3.5 2.5 to 3.5 10 to 11 7 to 8 1.5 to 2.5

Contact

MTCA Screening Criteria

4-Methylphenol 190 U 58 U 220 U 860 64 U 61 U 200 U
4-Nitroaniline 940 U 290 U 1100 U 920 U 320 U 310 U 990 U
4-Nitrophenol 940 U 290 U 1100 U 920 U 320 U 310 U 990 U
Benzoic Acid 14,000,000,000 1900 U 580 U 2200 U 1800 U 640 U 610 U 2000 U
Benzyl Alcohol 1,100,000,000 190 U 58 U 220 U 180 U 64 U 61 U 200 U
bis(2-Chloroethoxy) Methane 190 U 58 U 220 U 180 U 64 U 61 U 200 U
Bis-(2-Chloroethyl) Ether 120,000 190 U 58 U 220 U 180 U 64 U 61 U 200 U
bis(2-Ethylhexyl)phthalate 9,400,000 1800 58 U 650 220 64 U 61 U 200 U
Butylbenzylphthalate 700,000,000 200 58 U 220 U 180 U 64 U 61 U 200 U
Carbazole 6,600,000 240 58 U 700 320 64 U 61 U 200 U
Dibenzofuran 7,000,000 250 58 U 1200 840 64 U 61 U 200 U
Diethylphthalate 2,800,000,000 190 U 58 U 220 U 180 U 64 U 61 U 200 U
Dimethylphthalate 3,500,000,000 190 U 58 U 220 U 180 U 64 U 61 U 200 U
Di-n-Butylphthalate 190 U 58 U 220 U 180 U 64 U 61 U 200 U
Di-n-Octyl phthalate 70,000,000 190 U 58 U 220 U 180 U 64 U 61 U 200 U
Hexachlorobenzene 82,000 190 U 58 U 220 U 180 U 64 U 61 U 200 U
Hexachlorobutadiene 700,000 190 U 58 U 220 U 180 U 64 U 61 U 200 U
Hexachlorocyclopentadiene 21,000,000 940 U 290 U 1100 U 920 U 320 U 310 U 990 U
Hexachloroethane 9,400,000 190 U 58 U 220 U 180 U 64 U 61 U 200 U
Isophorone 140,000,000 190 U 58 U 220 U 180 U 64 U 61 U 200 U
Nitrobenzene 1,800,000 190 U 58 U 220 U 180 U 64 U 61 U 200 U
N-Nitroso-Di-N-Propylamine 19,000 940 U 290 U 1100 U 920 U 320 U 310 U 990 U
N-Nitrosodiphenylamine 27,000,000 190 U 58 U 290 Y 180 U 64 U 61 U 200 U
Pentachlorophenol 1,100,000 940 U 290 U 1100 U 920 U 320 U 310 U 990 U
Phenol 2,100,000,000 190 U 58 U 220 U 180 U 64 U 61 U 200 U

Volatiles in µg/kg
1,1,1,2-Tetrachloroethane 5,000,000 1.3 U 54 U 1.2 U
1,1,1-Trichloroethane 3,200,000,000 1.3 U 54 U 1.2 U
1,1,2,2-Tetrachloroethane 660,000 1.3 U 54 U 1.2 U
1,1,2-Trichloro-1,2,2-trifluoroethane 2.6 U 110 U 2.3 U
1,1,2-Trichloroethane 2,300,000 1.3 U 54 U 1.2 U
1,1-Dichloroethane 700,000,000 1.3 U 54 U 1.2 U
1,1-Dichloroethene 1.3 U 54 U 1.2 U
1,1-Dichloropropene 1.3 U 54 U 1.2 U
1,2,3-Trichlorobenzene 6.6 U 270 U 5.8 U
1,2,3-Trichloropropane 19,000 2.6 U 110 U 2.3 U
1,2,4-Trichlorobenzene 6.6 U 270 U 5.8 U
1,2,4-Trimethylbenzene 180,000,000 1.3 U 2400 1.2 U
1,2-Dibromo-3-chloropropane 94,000 6.6 U 270 U 5.8 U
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Table B-1 - Complete Analytical Results for Soil Samples Sheet 4 of 15

Sample IDaa: EBC-1-S1 EBC-1-S2 EBC-2-S1 EBC-3-S1 EBC-3-S2 EBC-4-S1 EBC-5-S1
Sampling Date: Method A Method C 7/30/2008 7/30/2008 7/31/2008 7/30/2008 7/30/2008 7/30/2008 8/1/2008
Sample Depth in Feet: Industrial Direct 1 to 2 5.5 to 6.5 2.5 to 3.5 2.5 to 3.5 10 to 11 7 to 8 1.5 to 2.5

Contact

MTCA Screening Criteria

1,2-Dichlorobenzene 320,000,000 1.3 U 54 U 1.2 U
1,2-Dichloroethane 1,400,000 1.3 U 54 U 1.2 U
1,2-Dichloropropane 1,900,000 1.3 U 54 U 1.2 U
1,3,5-Trimethylbenzene 180,000,000 1.3 U 1200 1.2 U
1,3-Dichlorobenzene 1.3 U 54 U 1.2 U
1,3-Dichloropropane 1.3 U 54 U 1.2 U
1,4-Dichlorobenzene 5,500,000 1.3 U 54 U 1.2 U
2,2-Dichloropropane 1.3 U 54 U 1.2 U
2-Butanone 6.6 U 270 U 5.8 U
2-Chloroethylvinylether 6.6 U 270 U 5.8 U
2-Chlorotoluene 1.3 U 54 U 1.2 U
2-Hexanone 6.6 U 270 U 5.8 U
4-Chlorotoluene 1.3 U 54 U 1.2 U
4-Isopropyltoluene 1.3 U 520 1.2 U
4-Methyl-2-Pentanone (MIBK) 6.6 U 270 U 5.8 U
Acetonec 350,000,000 31 360 27
Acrolein 66 U 2700 U 58 U
Acrylonitrile 240,000 6.6 U 270 U 5.8 U
Benzene 2,400,000 1.3 U 54 U 1.2 U
Bromobenzene 1.3 U 54 U 1.2 U
Bromochloromethane 1.3 U 54 U 1.2 U
Bromodichloromethane 2,100,000 1.3 U 54 U 1.2 U
Bromoethane 2.6 U 110 U 2.3 U
Bromoform 17,000,000 1.3 U 54 U 1.2 U
Bromomethane 4,900,000 1.3 U 54 U 1.2 U
Carbon Disulfide 350,000,000 1.3 U 54 U 7.6
Carbon Tetrachloride 1,000,000 1.3 U 54 U 1.2 U
Chlorobenzene 70,000,000 1.3 U 54 U 1.2 U
Chloroethane 1.3 U 54 U 1.2 U
Chloroform 22,000,000 1.3 U 54 U 1.2 U
Chloromethane 10,000,000 1.3 U 54 U 1.2 U
cis-1,2-Dichloroethene 1.3 U 54 U 1.2 U
cis-1,3-Dichloropropene 1.3 U 54 U 1.2 U
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Table B-1 - Complete Analytical Results for Soil Samples Sheet 5 of 15

Sample IDaa: EBC-1-S1 EBC-1-S2 EBC-2-S1 EBC-3-S1 EBC-3-S2 EBC-4-S1 EBC-5-S1
Sampling Date: Method A Method C 7/30/2008 7/30/2008 7/31/2008 7/30/2008 7/30/2008 7/30/2008 8/1/2008
Sample Depth in Feet: Industrial Direct 1 to 2 5.5 to 6.5 2.5 to 3.5 2.5 to 3.5 10 to 11 7 to 8 1.5 to 2.5

Contact

MTCA Screening Criteria

Dibromochloromethane 1,600,000 1.3 U 54 U 1.2 U
Dibromomethane 1.3 U 54 U 1.2 U
Ethylbenzene 350,000,000 1.3 U 230 1.2 U
Ethylene Dibromide 1.3 U 54 U 1.2 U
Hexachlorobutadiene 700,000 6.6 U 270 U 5.8 U
Isopropylbenzene 1.3 U 91 1.2 U
m,p-Xylene 7,000,000,000 1.3 U 880 1.2 U
Methyl Iodide 1.3 U 54 U 1.2 U
Methylene Chloride c 18,000,000 62 270 2.3 U
Naphthalene 70,000,000 6.6 U 1400 5.8 U
n-Butylbenzene 1.3 U 54 U 1.2 U
n-Propylbenzene 1.3 U 160 1.2 U
o-Xylene 7,000,000,000 1.3 U 680 1.2 U
sec-Butylbenzene 1.3 U 98 1.2 U
Styrene 4,400,000 1.3 U 54 U 1.2 U
tert-Butylbenzene 1.3 U 54 U 1.2 U
Tetrachloroethene 1.3 U 54 U 1.2 U
Toluene 280,000,000 1.3 U 100 1.2 U
trans-1,2-Dichloroethene 1.3 U 54 U 1.2 U
trans-1,3-Dichloropropene 1.3 U 54 U 1.2 U
trans-1,4-Dichloro-2-butene 6.6 U 270 U 5.8 U
Trichloroethene 1.3 U 54 U 1.2 U
Trichlorofluoromethane 32 54 U 1.2 U
Vinyl Acetate 6.6 U 270 U 5.8 U
Vinyl Chloride 88,000 1.3 U 54 U 1.2 U
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Table B-1 - Complete Analytical Results for Soil Samples Sheet 6 of 15

Sample IDaa: EBC-6-S1 EBC-7-S1 EBC-7-S2 EBC-8-S1 EBC-9-S1 EBC-10-S1 EBC-11-S1
Sampling Date: Method A Method C 8/1/2008 7/29/2008 7/29/2008 7/29/2008 7/29/2008 7/29/2008 7/29/2008
Sample Depth in Feet: Industrial Direct 1.5 to 2.5 1 to 2 6 to 7 3.5 to 4.5 3 to 4 3 to 4 10.5 to 11.5

Contact
TPH in mg/kg

Diesel-Range Hydrocarbons 2,000 10 3600 49 5 U 60 5.2 U 18
Motor Oil-Range Hydrocarbons 2,000 58 5100 10 10 U 180 10 U 24
Gasoline-Range Hydrocarbons 100/30 a 7.2 U 320 13 7.1 U 6.2 U 7.4 U 7.4 U

Metals in mg/kg
Arsenic 20 88 8 50 5 U 5 U 6 5 U 6 U
Cadmium 3,500 0.3 4 0.2 U 0.2 U 0.5 0.2 U 0.2 U
Chromium  16.8 162 11.9 11.5 26 11.8 12.2
Copper 130,000 35.4 932 11.1 11.2 80.2 10.4 11.1
Lead 1,000 34 600 2 2 U 83 2 U 2 U
Mercury 1,100 0.05 U 3.31 0.04 U 0.04 U 0.29 0.04 U 0.06 U
Nickel 70,000 15 151 8 8 21 7 8
Zinc 1,100,000 67 2450 22 20 189 20 21

BTEX (8021B) in µg/kg
Benzene 2,400,000 18 U 19 U 16 U 18 U 16 U 18 U 18 U
Ethylbenzene 350,000,000 18 U 130 16 U 18 U 16 U 18 U 18 U
m,p-Xylene 7,000,000,000 36 U 240 31 U 36 U 31 U 37 U 37 U
o-Xylene 7,000,000,000 18 U 220 16 U 18 U 16 U 18 U 18 U
Toluene 280,000,000 18 U 120 16 U 18 U 16 U 18 U 18 U

PCBs in µg/kg
Aroclor 1016 250,000 33 U 370 U 32 U 32 U 32 U 32 U 31 U
Aroclor 1221 33 U 370 U 32 U 32 U 32 U 32 U 31 U
Aroclor 1232 33 U 370 U 32 U 32 U 32 U 32 U 31 U
Aroclor 1242 33 U 370 U 32 U 32 U 32 U 32 U 31 U
Aroclor 1248 33 U 2000 32 U 32 U 32 U 32 U 31 U
Aroclor 1254 70,000 33 U 3300 32 U 32 U 190 32 U 31 U
Aroclor 1260 33 U 3300 32 U 32 U 310 32 U 31 U
Total PCBs 10,000 66,000 115.5 9340 112 112 580 112 108.5

LPAHs in µg/kg
Naphthalene 70,000,000 58 U 440 64 U 65 U 66 U 64 U 260
2-Methylnaphthalene 58 U 1700 64 U 65 U 66 U 64 U 62 U
Acenaphthylene 58 U 230 U 64 U 65 U 66 U 64 U 62 U
Acenaphthene 210,000,000 58 U 300 64 U 65 U 66 U 64 U 270
Fluorene 140,000,000 58 U 430 64 U 65 U 66 U 64 U 62 U
Phenanthrene  58 U 1800 64 U 65 U 66 U 64 U 62 U
Anthracene 1,100,000,000 58 U 390 64 U 65 U 66 U 64 U 62 U
Total LPAHs 203 5175 224 227.5 231 224 685

MTCA Screening Criteria
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Table B-1 - Complete Analytical Results for Soil Samples Sheet 7 of 15

Sample IDaa: EBC-6-S1 EBC-7-S1 EBC-7-S2 EBC-8-S1 EBC-9-S1 EBC-10-S1 EBC-11-S1
Sampling Date: Method A Method C 8/1/2008 7/29/2008 7/29/2008 7/29/2008 7/29/2008 7/29/2008 7/29/2008
Sample Depth in Feet: Industrial Direct 1.5 to 2.5 1 to 2 6 to 7 3.5 to 4.5 3 to 4 3 to 4 10.5 to 11.5

Contact

MTCA Screening Criteria

HPAHs in µg/kg
Fluoranthene 140,000,000 58 U 1400 64 U 65 U 66 U 64 U 62 U
Pyrene 110,000,000 92 2400 64 U 65 U 66 U 64 U 62 U

* Benzo(a)anthracene 18,000 58 U 520 64 U 65 U 66 U 64 U 62 U
* Chrysene 18,000 58 U 870 64 U 65 U 66 U 64 U 62 U
* Benzo(b)fluoranthene 18,000 68 490 64 U 65 U 66 U 64 U 62 U
* Benzo(k)fluoranthene 18,000 58 U 390 64 U 65 U 66 U 64 U 62 U
* Benzo(a)pyrene 18,000 58 U 440 64 U 65 U 66 U 64 U 62 U
* Indeno(1,2,3-cd)pyrene 18,000 58 U 230 U 64 U 65 U 66 U 64 U 62 U
* Dibenz(a,h)anthracene 18,000 58 U 230 U 64 U 65 U 66 U 64 U 62 U

Benzo(g,h,i)perylene 18,000 58 U 240 64 U 65 U 66 U 64 U 62 U
Total HPAHs 392 6980 320 U 325 U 330 U 320 U 310 U

* Total cPAHs 2,000 18,000 48 612 48 U 49 U 50 U 48 U 47 U
Semivolatiles in µg/kg

1,2,4-Trichlorobenzene 35,000,000 58 U 230 U 64 U 65 U 66 U 64 U 62 U
1,2-Dichlorobenzene 320,000,000 58 U 230 U 64 U 65 U 66 U 64 U 62 U
1,3-Dichlorobenzene 58 U 230 U 64 U 65 U 66 U 64 U 62 U
1,4-Dichlorobenzene 5,500,000 58 U 230 U 64 U 65 U 66 U 64 U 62 U
1-Methylnaphthalene 58 U 2000 64 U 65 U 66 U 64 U 62 U
2,2'-Oxybis(1-Chloropropane) 58 U 230 U 64 U 65 U 66 U 64 U 62 U
2,4,5-Trichlorophenol 350,000,000 290 U 1200 U 320 U 330 U 330 U 320 U 310 U
2,4,6-Trichlorophenol 12,000,000 290 U 1200 U 320 U 330 U 330 U 320 U 310 U
2,4-Dichlorophenol 11,000,000 290 U 1200 U 320 U 330 U 330 U 320 U 310 U
2,4-Dimethylphenol 70,000,000 58 U 230 U 64 U 65 U 66 U 64 U 62 U
2,4-Dinitrophenol 7,000,000 580 U 2300 U 640 U 650 UJ 660 U 640 U 620 U
2,4-Dinitrotoluene 7,000,000 290 U 1200 U 320 U 330 U 330 U 320 U 310 U
2,6-Dinitrotoluene 3,500,000 290 U 1200 U 320 U 330 U 330 U 320 U 310 U
2-Chloronaphthalene 58 U 230 U 64 U 65 U 66 U 64 U 62 U
2-Chlorophenol 18,000,000 58 U 230 U 64 U 65 U 66 U 64 U 62 U
2-Methylphenol 58 U 230 U 64 U 65 U 66 U 64 U 62 U
2-Nitroaniline 290 U 1200 U 320 U 330 U 330 U 320 U 310 U
2-Nitrophenol 58 U 230 U 64 U 65 U 66 U 64 U 62 U
3,3'-Dichlorobenzidine 290,000 290 U 1200 U 320 U 330 U 330 U 320 U 310 U
3-Nitroaniline 290 U 1200 U 320 U 330 U 330 U 320 U 310 U
4,6-Dinitro-2-Methylphenol 580 U 2300 U 640 U 650 UJ 660 U 640 U 620 U
4-Bromophenyl-phenylether 58 U 230 U 64 U 65 U 66 U 64 U 62 U
4-Chloro-3-methylphenol 290 U 1200 U 320 U 330 U 330 U 320 U 310 U
4-Chloroaniline 290 U 1200 U 320 U 330 U 330 U 320 U 310 U
4-Chlorophenyl-phenylether 58 U 230 U 64 U 65 U 66 U 64 U 62 U
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Table B-1 - Complete Analytical Results for Soil Samples Sheet 8 of 15

Sample IDaa: EBC-6-S1 EBC-7-S1 EBC-7-S2 EBC-8-S1 EBC-9-S1 EBC-10-S1 EBC-11-S1
Sampling Date: Method A Method C 8/1/2008 7/29/2008 7/29/2008 7/29/2008 7/29/2008 7/29/2008 7/29/2008
Sample Depth in Feet: Industrial Direct 1.5 to 2.5 1 to 2 6 to 7 3.5 to 4.5 3 to 4 3 to 4 10.5 to 11.5

Contact

MTCA Screening Criteria

4-Methylphenol 58 U 670 64 U 65 U 66 U 64 U 62 U
4-Nitroaniline 290 U 1200 U 320 U 330 U 330 U 320 U 310 U
4-Nitrophenol 290 U 1200 U 320 U 330 U 330 U 320 U 310 U
Benzoic Acid 14,000,000,000 580 U 2300 U 640 U 650 U 660 U 640 U 620 U
Benzyl Alcohol 1,100,000,000 58 U 230 U 64 U 65 U 66 U 64 U 62 U
bis(2-Chloroethoxy) Methane 58 U 230 U 64 U 65 U 66 U 64 U 62 U
Bis-(2-Chloroethyl) Ether 120,000 58 U 230 U 64 U 65 U 66 U 64 U 62 U
bis(2-Ethylhexyl)phthalate 9,400,000 58 U 1100 64 U 65 U 66 U 64 U 62 U
Butylbenzylphthalate 700,000,000 58 U 230 U 64 U 65 U 66 U 64 U 62 U
Carbazole 6,600,000 58 U 230 U 64 U 65 U 66 U 64 U 62 U
Dibenzofuran 7,000,000 58 U 230 U 64 U 65 U 66 U 64 U 62 U
Diethylphthalate 2,800,000,000 58 U 230 U 68 65 U 66 U 64 U 62 U
Dimethylphthalate 3,500,000,000 58 U 230 U 64 U 65 U 66 U 64 U 62 U
Di-n-Butylphthalate 58 U 230 U 64 U 65 U 66 U 64 U 62 U
Di-n-Octyl phthalate 70,000,000 58 U 230 U 64 U 65 U 66 U 64 U 62 U
Hexachlorobenzene 82,000 58 U 230 U 64 U 65 U 66 U 64 U 62 U
Hexachlorobutadiene 700,000 58 U 230 U 64 U 65 U 66 U 64 U 62 U
Hexachlorocyclopentadiene 21,000,000 290 U 1200 U 320 U 330 U 330 U 320 U 310 U
Hexachloroethane 9,400,000 58 U 230 U 64 U 65 U 66 U 64 U 62 U
Isophorone 140,000,000 58 U 230 U 64 U 65 U 66 U 64 U 62 U
Nitrobenzene 1,800,000 58 U 230 U 64 U 65 U 66 U 64 U 62 U
N-Nitroso-Di-N-Propylamine 19,000 290 U 1200 U 320 U 330 U 330 U 320 U 310 U
N-Nitrosodiphenylamine 27,000,000 58 U 960 U 64 U 65 U 66 U 64 U 62 U
Pentachlorophenol 1,100,000 290 U 1200 U 320 U 330 U 330 U 320 U 310 U
Phenol 2,100,000,000 58 U 230 U 64 U 65 U 66 U 64 U 62 U

Volatiles in µg/kg
1,1,1,2-Tetrachloroethane 5,000,000 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
1,1,1-Trichloroethane 3,200,000,000 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
1,1,2,2-Tetrachloroethane 660,000 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
1,1,2-Trichloro-1,2,2-trifluoroethane 2.4 U 1.9 U 2.6 U 2.6 U 2.4 U
1,1,2-Trichloroethane 2,300,000 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
1,1-Dichloroethane 700,000,000 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
1,1-Dichloroethene 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
1,1-Dichloropropene 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
1,2,3-Trichlorobenzene 6.1 U 4.6 U 6.6 U 6.4 U 6.1 U
1,2,3-Trichloropropane 19,000 2.4 U 1.9 U 2.6 U 2.6 U 2.4 U
1,2,4-Trichlorobenzene 6.1 U 4.6 U 6.6 U 6.4 U 6.1 U
1,2,4-Trimethylbenzene 180,000,000 1.2 U 120 1.3 U 1.3 U 1.2 U
1,2-Dibromo-3-chloropropane 94,000 6.1 U 4.6 U 6.6 U 6.4 U 6.1 U

Hart Crowser
 1749002\Phase 01\EBC Upland Report Tables (12-1-09) - Table B-1 - Soil



Table B-1 - Complete Analytical Results for Soil Samples Sheet 9 of 15

Sample IDaa: EBC-6-S1 EBC-7-S1 EBC-7-S2 EBC-8-S1 EBC-9-S1 EBC-10-S1 EBC-11-S1
Sampling Date: Method A Method C 8/1/2008 7/29/2008 7/29/2008 7/29/2008 7/29/2008 7/29/2008 7/29/2008
Sample Depth in Feet: Industrial Direct 1.5 to 2.5 1 to 2 6 to 7 3.5 to 4.5 3 to 4 3 to 4 10.5 to 11.5

Contact

MTCA Screening Criteria

1,2-Dichlorobenzene 320,000,000 1.2 U 3.9 J 1.3 U 1.3 U 1.2 U
1,2-Dichloroethane 1,400,000 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
1,2-Dichloropropane 1,900,000 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
1,3,5-Trimethylbenzene 180,000,000 1.2 U 56 1.3 U 1.3 U 1.2 U
1,3-Dichlorobenzene 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
1,3-Dichloropropane 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
1,4-Dichlorobenzene 5,500,000 1.2 U 1.6 1.3 U 1.3 U 1.2 U
2,2-Dichloropropane 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
2-Butanone 6.1 U 28 6.6 U 6.4 U 6.1 U
2-Chloroethylvinylether 6.1 U 4.6 U 6.6 U 6.4 U 6.1 U
2-Chlorotoluene 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
2-Hexanone 6.1 U 4.6 U 6.6 U 6.4 U 6.1 U
4-Chlorotoluene 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
4-Isopropyltoluene 1.2 U 25 1.3 U 1.3 U 1.2 U
4-Methyl-2-Pentanone (MIBK) 6.1 U 7.8 6.6 U 6.4 U 6.1 U
Acetonec 350,000,000 33 190 26 29 28
Acrolein 61 U 46 U 66 U 64 U 61 U
Acrylonitrile 240,000 6.1 U 4.6 U 6.6 U 6.4 U 6.1 U
Benzene 2,400,000 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
Bromobenzene 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
Bromochloromethane 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
Bromodichloromethane 2,100,000 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
Bromoethane 2.4 U 1.9 U 2.6 U 2.6 U 2.4 U
Bromoform 17,000,000 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
Bromomethane 4,900,000 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
Carbon Disulfide 350,000,000 3.6 6.4 1.3 U 1.3 U 7.8
Carbon Tetrachloride 1,000,000 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
Chlorobenzene 70,000,000 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
Chloroethane 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
Chloroform 22,000,000 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
Chloromethane 10,000,000 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
cis-1,2-Dichloroethene 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
cis-1,3-Dichloropropene 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
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Table B-1 - Complete Analytical Results for Soil Samples Sheet 10 of 15

Sample IDaa: EBC-6-S1 EBC-7-S1 EBC-7-S2 EBC-8-S1 EBC-9-S1 EBC-10-S1 EBC-11-S1
Sampling Date: Method A Method C 8/1/2008 7/29/2008 7/29/2008 7/29/2008 7/29/2008 7/29/2008 7/29/2008
Sample Depth in Feet: Industrial Direct 1.5 to 2.5 1 to 2 6 to 7 3.5 to 4.5 3 to 4 3 to 4 10.5 to 11.5

Contact

MTCA Screening Criteria

Dibromochloromethane 1,600,000 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
Dibromomethane 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
Ethylbenzene 350,000,000 1.2 U 8.5 1.3 U 1.3 U 1.2 U
Ethylene Dibromide 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
Hexachlorobutadiene 700,000 6.1 U 4.6 U 6.6 U 6.4 U 6.1 U
Isopropylbenzene 1.2 U 5.6 1.3 U 1.3 U 1.2 U
m,p-Xylene 7,000,000,000 1.2 U 24 1.3 U 1.3 U 1.2 U
Methyl Iodide 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
Methylene Chloridec 18,000,000 2.4 U 7.2 2.6 U 4.1 5.1
Naphthalene 70,000,000 6.1 U 110 6.6 U 6.4 U 6.1 U
n-Butylbenzene 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
n-Propylbenzene 1.2 U 10 1.3 U 1.3 U 1.2 U
o-Xylene 7,000,000,000 1.2 U 19 1.3 U 1.3 U 1.2 U
sec-Butylbenzene 1.2 U 6.5 1.3 U 1.3 U 1.2 U
Styrene 4,400,000 1.2 U 1.2 J 1.3 U 1.3 U 1.2 U
tert-Butylbenzene 1.2 U 1.3 1.3 U 1.3 U 1.2 U
Tetrachloroethene 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
Toluene 280,000,000 1.2 U 6.2 1.3 U 1.3 U 1.2 U
trans-1,2-Dichloroethene 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
trans-1,3-Dichloropropene 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
trans-1,4-Dichloro-2-butene 6.1 U 4.6 U 6.6 U 6.4 U 6.1 U
Trichloroethene 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
Trichlorofluoromethane 1.2 U 0.9 U 1.3 U 1.3 U 1.4
Vinyl Acetate 6.1 U 4.6 U 6.6 U 6.4 U 6.1 U
Vinyl Chloride 88,000 1.2 U 0.9 U 1.3 U 1.3 U 1.2 U
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Table B-1 - Complete Analytical Results for Soil Samples Sheet 11 of 15

Sample IDaa: EBC-11-S2 EBC-12-S1 EBC-13-S1 EBC-13-S2 EBC-14-S1
Sampling Date: Method A Method C 7/29/2008 7/29/2008 7/29/2008 7/29/2008 7/31/2008
Sample Depth in Feet: Industrial Direct 15 to 16 3 to 4 3 to 4 7 to 8 6 to 7

Contact
TPH in mg/kg

Diesel-Range Hydrocarbons 2,000 140 5.7 U 160 5.3 U 5.6 U
Motor Oil-Range Hydrocarbons 2,000 300 12 U 350 11 U 11 U
Gasoline-Range Hydrocarbons 100/30 a 8.9 6.6 U 6.8 U 11 U 7 U

Metals in mg/kg
Arsenic 20 88 5 U 5 U 6 5 U 10 U
Cadmium 3,500 0.2 U 0.2 U 1.3 0.2 U 0.5 U
Chromium  13.9 23.7 29.7 12.7 26
Copper 130,000 10.3 12.9 83.5 11.6 29.2
Lead 1,000 2 U 3 140 2 U 48
Mercury 1,100 0.04 U 0.05 U 0.43 0.04 U 0.05
Nickel 70,000 9 30 16 8 18
Zinc 1,100,000 21 30 160 23 100

BTEX (8021B) in µg/kg
Benzene 2,400,000 18 U 16 U 17 U 27 U 18 U
Ethylbenzene 350,000,000 18 U 16 U 17 U 27 U 18 U
m,p-Xylene 7,000,000,000 36 U 33 U 34 U 55 U 35 U
o-Xylene 7,000,000,000 18 U 16 U 17 U 27 U 18 U
Toluene 280,000,000 18 U 16 U 17 U 27 U 18 U

PCBs in µg/kg
Aroclor 1016 250,000 32 U 33 U 53 U 33 U 33 U
Aroclor 1221 32 U 33 U 53 U 33 U 33 U
Aroclor 1232 32 U 33 U 53 U 33 U 33 U
Aroclor 1242 32 U 33 U 53 U 33 U 33 U
Aroclor 1248 32 U 33 U 53 U 33 U 33 U
Aroclor 1254 70,000 32 U 33 U 1900 33 U 33 U
Aroclor 1260 32 U 33 U 330 33 U 33 U
Total PCBs 10,000 66,000 112 115.5 2362.5 115.5 115.5

LPAHs in µg/kg
Naphthalene 70,000,000 94 64 U 290 U 65 U 61 U
2-Methylnaphthalene 59 U 64 U 290 U 65 U 61 U
Acenaphthylene 59 U 64 U 290 U 65 U 61 U
Acenaphthene 210,000,000 62 64 U 290 U 65 U 61 U
Fluorene 140,000,000 59 U 64 U 290 U 65 U 61 U
Phenanthrene  75 64 U 290 U 65 U 61 U
Anthracene 1,100,000,000 59 U 64 U 290 U 65 U 61 U
Total LPAHs 349 224 1015 227.5 213.5

MTCA Screening Criteria
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Table B-1 - Complete Analytical Results for Soil Samples Sheet 12 of 15

Sample IDaa: EBC-11-S2 EBC-12-S1 EBC-13-S1 EBC-13-S2 EBC-14-S1
Sampling Date: Method A Method C 7/29/2008 7/29/2008 7/29/2008 7/29/2008 7/31/2008
Sample Depth in Feet: Industrial Direct 15 to 16 3 to 4 3 to 4 7 to 8 6 to 7

Contact

MTCA Screening Criteria

HPAHs in µg/kg
Fluoranthene 140,000,000 59 U 64 U 290 U 65 U 61 U
Pyrene 110,000,000 59 U 64 U 290 U 65 U 61 U

* Benzo(a)anthracene 18,000 59 U 64 U 290 U 65 U 61 U
* Chrysene 18,000 59 U 64 U 290 U 65 U 61 U
* Benzo(b)fluoranthene 18,000 59 U 64 U 290 U 65 U 61 U
* Benzo(k)fluoranthene 18,000 59 U 64 U 290 U 65 U 61 U
* Benzo(a)pyrene 18,000 59 U 64 U 290 U 65 U 61 U
* Indeno(1,2,3-cd)pyrene 18,000 59 U 64 U 290 U 65 U 61 U
* Dibenz(a,h)anthracene 18,000 59 U 64 U 290 U 65 U 61 U

Benzo(g,h,i)perylene 18,000 59 U 64 U 290 U 65 U 61 U
Total HPAHs 295 U 320 U 1450 U 325 U 305 U

* Total cPAHs 2,000 18,000 45 U 48 U 219 U 49 U 46 U
Semivolatiles in µg/kg

1,2,4-Trichlorobenzene 35,000,000 59 U 64 U 290 U 65 U 61 U
1,2-Dichlorobenzene 320,000,000 59 U 64 U 290 U 65 U 61 U
1,3-Dichlorobenzene 59 U 64 U 290 U 65 U 61 U
1,4-Dichlorobenzene 5,500,000 59 U 64 U 290 U 65 U 61 U
1-Methylnaphthalene 59 U 64 U 290 U 65 U 61 U
2,2'-Oxybis(1-Chloropropane) 59 U 64 U 290 U 65 U 61 U
2,4,5-Trichlorophenol 350,000,000 300 U 320 U 1500 U 330 U 310 U
2,4,6-Trichlorophenol 12,000,000 300 U 320 U 1500 U 330 U 310 U
2,4-Dichlorophenol 11,000,000 300 U 320 U 1500 U 330 U 310 U
2,4-Dimethylphenol 70,000,000 59 U 64 U 290 U 65 U 61 U
2,4-Dinitrophenol 7,000,000 590 U 640 U 2900 U 650 U 610 U
2,4-Dinitrotoluene 7,000,000 300 U 320 U 1500 U 330 U 310 U
2,6-Dinitrotoluene 3,500,000 300 U 320 U 1500 U 330 U 310 U
2-Chloronaphthalene 59 U 64 U 290 U 65 U 61 U
2-Chlorophenol 18,000,000 59 U 64 U 290 U 65 U 61 U
2-Methylphenol 59 U 64 U 290 U 65 U 61 U
2-Nitroaniline 300 U 320 U 1500 U 330 U 310 U
2-Nitrophenol 59 U 64 U 290 U 65 U 61 U
3,3'-Dichlorobenzidine 290,000 300 U 320 U 1500 U 330 U 310 U
3-Nitroaniline 300 U 320 U 1500 U 330 U 310 U
4,6-Dinitro-2-Methylphenol 590 U 640 U 2900 U 650 U 610 U
4-Bromophenyl-phenylether 59 U 64 U 290 U 65 U 61 U
4-Chloro-3-methylphenol 300 U 320 U 1500 U 330 U 310 U
4-Chloroaniline 300 U 320 U 1500 U 330 U 310 U
4-Chlorophenyl-phenylether 59 U 64 U 290 U 65 U 61 U
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Table B-1 - Complete Analytical Results for Soil Samples Sheet 13 of 15

Sample IDaa: EBC-11-S2 EBC-12-S1 EBC-13-S1 EBC-13-S2 EBC-14-S1
Sampling Date: Method A Method C 7/29/2008 7/29/2008 7/29/2008 7/29/2008 7/31/2008
Sample Depth in Feet: Industrial Direct 15 to 16 3 to 4 3 to 4 7 to 8 6 to 7

Contact

MTCA Screening Criteria

4-Methylphenol 59 U 64 U 290 U 65 U 61 U
4-Nitroaniline 300 U 320 U 1500 U 330 U 310 U
4-Nitrophenol 300 U 320 U 1500 U 330 U 310 U
Benzoic Acid 14,000,000,000 590 U 640 U 2900 U 650 U 610 U
Benzyl Alcohol 1,100,000,000 59 U 64 U 290 U 65 U 61 U
bis(2-Chloroethoxy) Methane 59 U 64 U 290 U 65 U 61 U
Bis-(2-Chloroethyl) Ether 120,000 59 U 64 U 290 U 65 U 61 U
bis(2-Ethylhexyl)phthalate 9,400,000 59 U 64 U 290 U 65 U 61 U
Butylbenzylphthalate 700,000,000 59 U 64 U 290 U 65 U 61 U
Carbazole 6,600,000 59 U 64 U 290 U 65 U 61 U
Dibenzofuran 7,000,000 59 U 64 U 290 U 65 U 61 U
Diethylphthalate 2,800,000,000 59 U 64 U 290 U 65 U 61 U
Dimethylphthalate 3,500,000,000 59 U 64 U 290 U 65 U 61 U
Di-n-Butylphthalate 59 U 64 U 290 U 65 U 61 U
Di-n-Octyl phthalate 70,000,000 59 U 64 U 290 U 65 U 61 U
Hexachlorobenzene 82,000 59 U 64 U 290 U 65 U 61 U
Hexachlorobutadiene 700,000 59 U 64 U 290 U 65 U 61 U
Hexachlorocyclopentadiene 21,000,000 300 U 320 U 1500 U 330 U 310 U
Hexachloroethane 9,400,000 59 U 64 U 290 U 65 U 61 U
Isophorone 140,000,000 59 U 64 U 290 U 65 U 61 U
Nitrobenzene 1,800,000 59 U 64 U 290 U 65 U 61 U
N-Nitroso-Di-N-Propylamine 19,000 300 U 320 U 1500 U 330 U 310 U
N-Nitrosodiphenylamine 27,000,000 59 U 64 U 290 U 65 U 61 U
Pentachlorophenol 1,100,000 300 U 320 U 1500 U 330 U 310 U
Phenol 2,100,000,000 59 U 64 U 290 U 65 U 61 U

Volatiles in µg/kg
1,1,1,2-Tetrachloroethane 5,000,000 1.2 U 1 UJ
1,1,1-Trichloroethane 3,200,000,000 1.2 U 1 UJ
1,1,2,2-Tetrachloroethane 660,000 1.2 U 1 UJ
1,1,2-Trichloro-1,2,2-trifluoroethane 2.4 U 2 UJ
1,1,2-Trichloroethane 2,300,000 1.2 U 1 UJ
1,1-Dichloroethane 700,000,000 1.2 U 1 UJ
1,1-Dichloroethene 1.2 U 1 UJ
1,1-Dichloropropene 1.2 U 1 UJ
1,2,3-Trichlorobenzene 5.9 U 5.1 UJ
1,2,3-Trichloropropane 19,000 2.4 U 2 UJ
1,2,4-Trichlorobenzene 5.9 U 5.1 UJ
1,2,4-Trimethylbenzene 180,000,000 1.2 U 1 UJ
1,2-Dibromo-3-chloropropane 94,000 5.9 U 5.1 UJ
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Sample IDaa: EBC-11-S2 EBC-12-S1 EBC-13-S1 EBC-13-S2 EBC-14-S1
Sampling Date: Method A Method C 7/29/2008 7/29/2008 7/29/2008 7/29/2008 7/31/2008
Sample Depth in Feet: Industrial Direct 15 to 16 3 to 4 3 to 4 7 to 8 6 to 7

Contact

MTCA Screening Criteria

1,2-Dichlorobenzene 320,000,000 1.2 U 1 UJ
1,2-Dichloroethane 1,400,000 1.2 U 1 UJ
1,2-Dichloropropane 1,900,000 1.2 U 1 UJ
1,3,5-Trimethylbenzene 180,000,000 1.2 U 1 UJ
1,3-Dichlorobenzene 1.2 U 1 UJ
1,3-Dichloropropane 1.2 U 1 UJ
1,4-Dichlorobenzene 5,500,000 1.2 U 1 UJ
2,2-Dichloropropane 1.2 U 1 UJ
2-Butanone 5.9 U 5.1 UJ
2-Chloroethylvinylether 5.9 U 5.1 UJ
2-Chlorotoluene 1.2 U 1 UJ
2-Hexanone 5.9 U 5.1 UJ
4-Chlorotoluene 1.2 U 1 UJ
4-Isopropyltoluene 1.2 U 1 UJ
4-Methyl-2-Pentanone (MIBK) 5.9 U 5.1 UJ
Acetonec 350,000,000 22 5.1 UJ
Acrolein 59 U 51 UJ
Acrylonitrile 240,000 5.9 U 5.1 UJ
Benzene 2,400,000 1.2 U 1 UJ
Bromobenzene 1.2 U 1 UJ
Bromochloromethane 1.2 U 1 UJ
Bromodichloromethane 2,100,000 1.2 U 1 UJ
Bromoethane 2.4 U 2 UJ
Bromoform 17,000,000 1.2 U 1 UJ
Bromomethane 4,900,000 1.2 U 1 UJ
Carbon Disulfide 350,000,000 22 1 UJ
Carbon Tetrachloride 1,000,000 1.2 U 1 UJ
Chlorobenzene 70,000,000 1.2 U 1 UJ
Chloroethane 1.2 U 1 UJ
Chloroform 22,000,000 1.2 U 1 UJ
Chloromethane 10,000,000 1.2 U 1 UJ
cis-1,2-Dichloroethene 1.2 U 1 UJ
cis-1,3-Dichloropropene 1.2 U 1 UJ
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Sample IDaa: EBC-11-S2 EBC-12-S1 EBC-13-S1 EBC-13-S2 EBC-14-S1
Sampling Date: Method A Method C 7/29/2008 7/29/2008 7/29/2008 7/29/2008 7/31/2008
Sample Depth in Feet: Industrial Direct 15 to 16 3 to 4 3 to 4 7 to 8 6 to 7

Contact

MTCA Screening Criteria

Dibromochloromethane 1,600,000 1.2 U 1 UJ
Dibromomethane 1.2 U 1 UJ
Ethylbenzene 350,000,000 1.2 U 1 UJ
Ethylene Dibromide 1.2 U 1 UJ
Hexachlorobutadiene 700,000 5.9 U 5.1 UJ
Isopropylbenzene 1.2 U 1 UJ
m,p-Xylene 7,000,000,000 1.2 U 1 UJ
Methyl Iodide 1.2 U 1 UJ
Methylene Chloridec 18,000,000 21 2 UJ
Naphthalene 70,000,000 14 5.1 UJ
n-Butylbenzene 1.2 U 1 UJ
n-Propylbenzene 1.2 U 1 UJ
o-Xylene 7,000,000,000 1.2 U 1 UJ
sec-Butylbenzene 1.2 U 1 UJ
Styrene 4,400,000 1.2 U 1 UJ
tert-Butylbenzene 1.2 U 1 UJ
Tetrachloroethene 1.2 U 1 UJ
Toluene 280,000,000 1.2 U 1 UJ
trans-1,2-Dichloroethene 1.2 U 1 UJ
trans-1,3-Dichloropropene 1.2 U 1 UJ
trans-1,4-Dichloro-2-butene 5.9 U 5.1 UJ
Trichloroethene 1.2 U 1 UJ
Trichlorofluoromethane 12 1 UJ
Vinyl Acetate 5.9 U 5.1 UJ
Vinyl Chloride 88,000 1.2 U 1 UJ

Bolded sample numbers indicate sample was collected from industrial fill layer.  
Blank entry indicates no applicable MTCA criteria established or sample not analyzed for specific analyte.
U: Not detected at reporting limit indicated.
J: Estimated value
9 Bolded, boxed entry indicates concentration exceeds MTCA screening criteria

* denotes cPAH
Other constituents were not detected or were detected at concentrations below applicable regulatory criteria. 
aa Bolded samples indicate sample collected from the industrial fill layer. 
a 100 mg/kg when no benzene present, 30 mg/kg when benzene present.
b MTCA Method A Industrial screening levels for cPAHs are provided for comparative purposes only. MTCA Method A cPAH screening levels are based on
   groundwater protection, which is not applicable at this site. 
Total cPAHs calculated using the toxicity equivalency methodology in WAC 173-340-708(8). 1/2 detection limit was used for non-detects.
c Suspected artifact from laboratory testing process.
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Table B-2 - Complete Analytical Results for Groundwater Samples Sheet 1 of 13

Sample ID: MTCA EBC-1 EBC-2 EBC-3
Sampling Date: Method B 7/30/2008 7/31/2008 7/30/2008
 Marine Surface Acute Chronic

Water Criteriaa

TPH in mg/L
Diesel-Range Hydrocarbons 0.5 b 0.25 U 0.38 J 0.25 U
Motor Oil-Range Hydrocarbons 0.5 b 0.5 U 0.5 UJ 0.5 U
Gasoline-Range Hydrocarbons 1.0 b 0.25 UJ 1.6 0.25 UJ

Total Metals in µg/Le

Arsenic  2.55 U 0.51 U 2.56 U
Cadmium  0.102 U 0.028 0.424
Chromium 23.6 5.65 31.6
Copper  20.5 4.4 17.8
Lead 5.89 1.73 7.1
Mercury, Total  0.025 0.041 R 0.0878 R 0.0117 R
Nickel  (soluable salts)  15.1 6.2 22.6
Zinc 53.3 9.8 52.5

Dissolved Metals in µg/L
Arsenic, Dissolved 5 c 69 36 0.5 U 0.5 U 0.5 U
Cadmium, Dissolved 20 42 9.3 0.022 0.02 U 0.02 U
Chromium, Dissolved 490 1100 50 5.6 1.4 1.9
Copper, Dissolved 2,700 4.8 3.1 3.8 0.2 0.1 U
Lead, Dissolved 210 8.1 1.16 0.133 0.02 U
Mercury, Dissolvedf 1.8 0.025 0.001 R 0.001 R 0.001 R
Nickel, Dissolved 1,100 74 8.2 4.7 1.2 1.6
Zinc, Dissolved 17,000 90 81 8.4 3 1.8

BTEX in ug/L
Benzene 23 1 UJ 4 1 UJ
Ethylbenzene 6,900 1 UJ 1.4 1 UJ
m,p-Xylene 1 UJ 1.5 1 UJ
o-Xylene 1 UJ 1 U 1 UJ
Toluene 19,000 1 UJ 1 U 1 UJ

PCBs in ug/L
Aroclor 1016 0.0058 1 U 1 UJ 1 U
Aroclor 1221 1 U 1 UJ 1 U
Aroclor 1232 1 U 1 UJ 1 U
Aroclor 1242 1 U 1 UJ 1 U
Aroclor 1248 1 U 1 UJ 1 U
Aroclor 1254 0.0017 1 U 1 UJ 1 U
Aroclor 1260 1 U 1 UJ 1 U
Total PCBs 0.00011 10 0.03 1 U 1 UJ 1 U

Volatiles in ug/L
1,1,1,2-Tetrachloroethane 0.2 UJ 0.2 U 0.2 UJ
1,1,1-Trichloroethane 420,000 0.2 UJ 0.2 U 0.2 UJ
1,1,2,2-Tetrachloroethane 6.50 0.2 UJ 0.2 U 0.2 UJ
1,1,2-Trichloro-1,2,2-trifluoroethane 0.2 UJ 0.2 U 0.2 UJ
1,1,2-Trichloroethane 25 0.2 UJ 0.2 U 0.2 UJ
1,1-Dichloroethane 0.2 UJ 0.2 0.2 UJ
1,1-Dichloroethene 0.2 UJ 0.2 U 0.2 UJ
1,1-Dichloropropene 0.2 UJ 0.2 U 0.2 UJ
1,2,3-Trichlorobenzene 0.5 UJ 0.5 U 0.5 UJ
1,2,3-Trichloropropane 0.5 UJ 0.5 U 0.5 UJ
1,2,4-Trichlorobenzene 0.5 UJ 0.5 U 0.5 UJ
1,2,4-Trimethylbenzene 0.2 UJ 0.6 0.2 UJ
1,2-Dibromo-3-chloropropane 0.5 UJ 0.5 U 0.5 UJ
1,2-Dichlorobenzene 4,200 0.2 UJ 0.2 U 0.2 UJ

Water Quality 
Criteria - Marineg
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Table B-2 - Complete Analytical Results for Groundwater Samples Sheet 2 of 13

Sample ID: MTCA EBC-1 EBC-2 EBC-3
Sampling Date: Method B 7/30/2008 7/31/2008 7/30/2008
 Marine Surface Acute Chronic

Water Quality 
Criteria - Marineg

1,2-Dichloroethane 59 0.2 UJ 0.2 U 0.2 UJ
1,2-Dichloropropane 230 0.2 UJ 0.2 U 0.2 UJ
1,3,5-Trimethylbenzene 0.2 UJ 0.2 U 0.2 UJ
1,3-Dichlorobenzene 2,600 d 0.2 UJ 0.2 U 0.2 UJ
1,3-Dichloropropane 0.2 UJ 0.2 U 0.2 UJ
1,4-Dichlorobenzene 4.9 0.2 UJ 0.2 U 0.2 UJ
2,2-Dichloropropane 0.2 UJ 0.2 U 0.2 UJ
2-Butanone 2.5 UJ 2.5 U 2.5 UJ
2-Chloroethylvinylether 1 UJ 1 U 1 UJ
2-Chlorotoluene 0.2 UJ 0.2 U 0.2 UJ
2-Hexanone 2.5 UJ 2.5 U 2.5 UJ
4-Chlorotoluene 0.2 UJ 0.2 U 0.2 UJ
4-Isopropyltoluene 0.2 UJ 0.2 U 0.2 UJ
4-Methyl-2-Pentanone (MIBK) 2.5 UJ 2.5 U 2.5 UJ
Acetone 3 UJ 3.8 3 UJ
Acrolein 5 UJ 5 U 5 UJ
Acrylonitrile 0.40 1 UJ 1 U 1 UJ
Benzene 23 0.2 UJ 4.4 0.2 UJ
Bromobenzene 0.2 UJ 0.2 U 0.2 UJ
Bromochloromethane 0.2 UJ 0.2 U 0.2 UJ
Bromodichloromethane 22 d 0.2 UJ 0.2 U 0.2 UJ
Bromoethane 0.2 UJ 0.2 U 0.2 UJ
Bromoform 220 d 0.2 UJ 0.2 U 0.2 UJ
Bromomethane 970 0.5 UJ 0.5 U 0.5 UJ
Carbon Disulfide 0.2 UJ 0.2 U 0.2 UJ
Carbon Tetrachloride 4.40 d 0.2 UJ 0.2 U 0.2 UJ
Chlorobenzene 5,000 0.2 UJ 0.2 U 0.2 UJ
Chloroethane 0.2 UJ 0.2 U 0.2 UJ
Chloroform 280 0.2 UJ 0.2 U 0.2 UJ
Chloromethane 1,300 0.2 UJ 0.2 U 0.2 UJ
cis-1,2-Dichloroethene 0.2 J 0.2 U 0.2 UJ
cis-1,3-Dichloropropene 0.2 UJ 0.2 U 0.2 UJ
Dibromochloromethane 21 0.2 UJ 0.2 U 0.2 UJ
Dibromomethane 0.2 UJ 0.2 U 0.2 UJ
Ethylbenzene 6,900 0.2 UJ 1 0.2 UJ
Ethylene Dibromide 0.2 UJ 0.2 U 0.2 UJ
Hexachlorobutadiene 3 0.5 UJ 0.5 U 0.5 UJ
Isopropylbenzene 0.2 UJ 1 0.2 UJ
m,p-Xylene 0.4 UJ 1.3 0.4 UJ
Methyl Iodide 1 UJ 1 U 1 UJ
Methylene Chloride 960 0.5 UJ 0.5 U 0.5 UJ
Naphthalene 4,900 0.5 UJ 2.7 0.5 UJ
n-Butylbenzene 0.2 UJ 0.2 U 0.2 UJ
n-Propylbenzene 0.2 UJ 0.2 U 0.2 UJ
o-Xylene 0.2 UJ 0.6 0.2 UJ
sec-Butylbenzene 0.2 UJ 0.2 U 0.2 UJ
Styrene 0.2 UJ 0.2 U 0.2 UJ
tert-Butylbenzene 0.2 UJ 0.2 U 0.2 UJ
Tetrachloroethene 0.2 UJ 0.2 U 0.2 UJ
Toluene 19,000 0.2 UJ 0.3 0.2 UJ
trans-1,2-Dichloroethene 0.2 UJ 0.2 U 0.2 UJ
trans-1,3-Dichloropropene 0.2 UJ 0.2 U 0.2 UJ
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Table B-2 - Complete Analytical Results for Groundwater Samples Sheet 3 of 13

Sample ID: MTCA EBC-1 EBC-2 EBC-3
Sampling Date: Method B 7/30/2008 7/31/2008 7/30/2008
 Marine Surface Acute Chronic

Water Quality 
Criteria - Marineg

trans-1,4-Dichloro-2-butene 1 UJ 1 U 1 UJ
Trichloroethene 0.2 UJ 0.2 U 0.2 UJ
Trichlorofluoromethane 0.2 UJ 0.2 U 0.2 UJ
Vinyl Acetate 1 UJ 1 U 1 UJ
Vinyl Chloride 37 0.2 UJ 0.2 U 0.3 J

Semivolatiles in ug/L
1,2,4-Trichlorobenzene 2,300 1 U 1 UJ 1 U
1,2-Dichlorobenzene 4,200 1 U 1 UJ 1 U
1,3-Dichlorobenzene 1 U 1 UJ 1 U
1,4-Dichlorobenzene 4.9 1 U 1 UJ 1 U
1-Methylnaphthalene 1 U 33 J 1 U
2,2'-Oxybis(1-Chloropropane) 1 U 1 UJ 1 U
2,4,5-Trichlorophenol 5 U 5 UJ 5 U
2,4,6-Trichlorophenol 3.90 5 U 5 UJ 5 U
2,4-Dichlorophenol 190 5 U 5 UJ 5 U
2,4-Dimethylphenol 550 1 U 3.3 J 1 U
2,4-Dinitrophenol 3,500 10 U 10 UJ 10 U
2,4-Dinitrotoluene 9.10 d 5 U 5 UJ 5 U
2,6-Dinitrotoluene 5 U 5 UJ 5 U
2-Chloronaphthalene 1 U 1 UJ 1 U
2-Chlorophenol 1 U 1 UJ 1 U
2-Methylnaphthalene 1 U 18 J 1 U
2-Methylphenol 1 U 1 UJ 1 U
2-Nitroaniline 5 U 5 UJ 5 U
2-Nitrophenol 5 U 5 UJ 5 U
3,3'-Dichlorobenzidine 0.046 5 U 5 UJ 5 U
3-Nitroaniline 5 U 5 UJ 5 U
4,6-Dinitro-2-Methylphenol 10 U 10 UJ 10 U
4-Bromophenyl-phenylether 1 U 1 UJ 1 U
4-Chloro-3-methylphenol 5 U 5 UJ 5 U
4-Chloroaniline 5 U 5 UJ 5 U
4-Chlorophenyl-phenylether 1 U 1 UJ 1 U
4-Methylphenol 1 U 1 UJ 1 U
4-Nitroaniline 5 U 5 UJ 5 U
4-Nitrophenol 5 U 5 UJ 5 U
Acenaphthene 640 1 U 120 J 1 U
Acenaphthylene 1 U 1 UJ 1 U
Anthracene 26,000 1 U 1 UJ 1 U
Benzo(a)anthracene 0.030 1 U 1 UJ 1 U
Benzo(a)pyrene 0.030 1 U 1 UJ 1 U
Benzo(b)fluoranthene 0.030 1 U 1 UJ 1 U
Benzo(g,h,i)perylene 1 U 1 UJ 1 U
Benzo(k)fluoranthene 0.030 1 U 1 UJ 1 U
Benzoic Acid 10 U 10 UJ 10 U
Benzyl Alcohol 5 U 5 UJ 5 U
bis(2-Chloroethoxy) Methane 1 U 1 UJ 1 U
Bis-(2-Chloroethyl) Ether 0.85 1 U 1 UJ 1 U
bis(2-Ethylhexyl)phthalate 3.60 1 U 1 UJ 1 U
Butylbenzylphthalate 1,300 1 U 1 UJ 1 U
Carbazole 1 U 22 J 1 U
Chrysene 0.030 1 U 1 UJ 1 U
Dibenz(a,h)anthracene 0.030 1 U 1 UJ 1 U
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Table B-2 - Complete Analytical Results for Groundwater Samples Sheet 4 of 13

Sample ID: MTCA EBC-1 EBC-2 EBC-3
Sampling Date: Method B 7/30/2008 7/31/2008 7/30/2008
 Marine Surface Acute Chronic

Water Quality 
Criteria - Marineg

Dibenzofuran 1 U 24 J 1 U
Diethylphthalate 1 U 1 UJ 1 U
Dimethylphthalate 72,000 1 U 1 UJ 1 U
Di-n-Butylphthalate 1 U 1 UJ 1 U
Di-n-Octyl phthalate 1 U 1 UJ 1 U
Fluoranthene 90 1 U 1 UJ 1 U
Fluorene 3,500 1 U 27 J 1 U
Hexachlorobenzene 0.00047 1 U 1 UJ 1 U
Hexachlorobutadiene 3.0 1 U 1 UJ 1 U
Hexachlorocyclopentadiene 3,600 5 U 5 UJ 5 U
Hexachloroethane 5.30 1 U 1 UJ 1 U
Indeno(1,2,3-cd)pyrene 0.030 1 U 1 UJ 1 U
Isophorone 600 d 1 U 1 UJ 1 U
Naphthalene 4,900 1 U 1.8 J 1 U
Nitrobenzene 450 1 U 1 UJ 1 U
N-Nitroso-Di-N-Propylamine 8.20 5 U 5 UJ 5 U
N-Nitrosodiphenylamine 10 1 U 1 UJ 1 U
Pentachlorophenol 4.90 13 7.9 5 U 5 UJ 5 U
Phenanthrene 1 U 18 J 1 U
Phenol 1,100,000 1 U 1 UJ 1 U
Pyrene 2,600 1 U 1 UJ 1 U
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Table B-2 - Complete Analytical Results for Groundwater Samples Sheet 5 of 13

Sample ID: MTCA
Sampling Date: Method B
 Marine Surface Acute Chronic

Water Criteriaa

TPH in mg/L
Diesel-Range Hydrocarbons 0.5 b

Motor Oil-Range Hydrocarbons 0.5 b

Gasoline-Range Hydrocarbons 1.0 b

Total Metals in µg/Le

Arsenic  
Cadmium  
Chromium
Copper  
Lead
Mercury, Total  0.025
Nickel  (soluable salts)  
Zinc

Dissolved Metals in µg/L
Arsenic, Dissolved 5 c 69 36
Cadmium, Dissolved 20 42 9.3
Chromium, Dissolved 490 1100 50
Copper, Dissolved 2,700 4.8 3.1
Lead, Dissolved 210 8.1
Mercury, Dissolvedf 1.8 0.025
Nickel, Dissolved 1,100 74 8.2
Zinc, Dissolved 17,000 90 81

BTEX in ug/L
Benzene 23
Ethylbenzene 6,900
m,p-Xylene
o-Xylene
Toluene 19,000

PCBs in ug/L
Aroclor 1016 0.0058
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254 0.0017
Aroclor 1260
Total PCBs 0.00011 10 0.03

Volatiles in ug/L
1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane 420,000
1,1,2,2-Tetrachloroethane 6.50
1,1,2-Trichloro-1,2,2-trifluoroethane
1,1,2-Trichloroethane 25
1,1-Dichloroethane
1,1-Dichloroethene
1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane
1,2-Dichlorobenzene 4,200

Water Quality 
Criteria - Marineg

EBC-4 EBC-5 EBC-6
7/30/2008 8/1/2008 8/1/2008

0.25 U 0.25 U 0.25 U
0.5 U 0.5 U 0.5 U

0.25 UJ 0.25 U 0.25 U

0.51 U 3.27 0.5 U
0.04 0.485 0.02 U
4.07 41.4 2.46

5.2 13.9 3.1
1.5 2.89 0.747

0.0029 R 0.0668 R 0.0036 R
4 153 2.7

6.6 201 9.2

0.5 U 0.71 e 0.5 U
0.02 U 0.023 0.02 U

0.2 U 1.98 0.26
0.1 U 3.1 0.3

0.02 U 0.702 0.035
0.001 R 0.001 R 0.001 R

0.3 3.7 0.6
0.5 U 4.7 1

1 UJ 1 U 1 U
1 UJ 1 U 1 U
1 UJ 1 U 1 U
1 UJ 1 U 1 U
1 UJ 1 U 1 U

1 U 1.2 U 1 U
1 U 1.2 U 1 U
1 U 1.2 U 1 U
1 U 1.2 U 1 U
1 U 1.2 U 1 U
1 U 1.2 U 1 U
1 U 1.2 U 1 U
1 U 1.2 U 1 U

0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.5 UJ 0.5 U 0.5 U
0.5 UJ 0.5 U 0.5 U
0.5 UJ 0.5 U 0.5 U
0.2 UJ 0.2 U 0.2 U
0.5 UJ 0.5 U 0.5 U
0.2 UJ 0.2 U 0.2 U

Hart Crowser
1749002\Phase 01\EBC Upland Report Tables (12-1-09) - Table B-2 - Water



Table B-2 - Complete Analytical Results for Groundwater Samples Sheet 6 of 13

Sample ID: MTCA
Sampling Date: Method B
 Marine Surface Acute Chronic

Water Quality 
Criteria - Marineg

1,2-Dichloroethane 59
1,2-Dichloropropane 230
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene 2,600 d

1,3-Dichloropropane
1,4-Dichlorobenzene 4.9
2,2-Dichloropropane
2-Butanone
2-Chloroethylvinylether
2-Chlorotoluene
2-Hexanone
4-Chlorotoluene
4-Isopropyltoluene
4-Methyl-2-Pentanone (MIBK)
Acetone
Acrolein
Acrylonitrile 0.40
Benzene 23
Bromobenzene
Bromochloromethane
Bromodichloromethane 22 d

Bromoethane
Bromoform 220 d

Bromomethane 970
Carbon Disulfide
Carbon Tetrachloride 4.40 d

Chlorobenzene 5,000
Chloroethane
Chloroform 280
Chloromethane 1,300
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochloromethane 21
Dibromomethane
Ethylbenzene 6,900
Ethylene Dibromide
Hexachlorobutadiene 3
Isopropylbenzene
m,p-Xylene
Methyl Iodide
Methylene Chloride 960
Naphthalene 4,900
n-Butylbenzene
n-Propylbenzene
o-Xylene
sec-Butylbenzene
Styrene
tert-Butylbenzene
Tetrachloroethene
Toluene 19,000
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene

EBC-4 EBC-5 EBC-6
7/30/2008 8/1/2008 8/1/2008

0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
2.5 UJ 2.5 U 2.5 U

1 UJ 1 U 1 U
0.2 UJ 0.2 U 0.2 U
2.5 UJ 2.5 U 2.5 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
2.5 UJ 2.5 U 2.5 U

3 UJ 7.2 2.5 U
5 UJ 5 U 5 U
1 UJ 1 U 1 U

0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.5 UJ 0.5 U 0.5 U
0.2 UJ 0.4 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.5 UJ 0.5 U 0.5 U
0.2 UJ 0.2 U 0.2 U
0.4 UJ 0.4 U 0.4 U

1 UJ 1 U 1 U
0.5 UJ 0.5 U 0.5 U
0.5 UJ 0.5 U 0.5 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U
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Table B-2 - Complete Analytical Results for Groundwater Samples Sheet 7 of 13

Sample ID: MTCA
Sampling Date: Method B
 Marine Surface Acute Chronic

Water Quality 
Criteria - Marineg

trans-1,4-Dichloro-2-butene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride 37

Semivolatiles in ug/L
1,2,4-Trichlorobenzene 2,300
1,2-Dichlorobenzene 4,200
1,3-Dichlorobenzene
1,4-Dichlorobenzene 4.9
1-Methylnaphthalene
2,2'-Oxybis(1-Chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol 3.90
2,4-Dichlorophenol 190
2,4-Dimethylphenol 550
2,4-Dinitrophenol 3,500
2,4-Dinitrotoluene 9.10 d

2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine 0.046
3-Nitroaniline
4,6-Dinitro-2-Methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene 640
Acenaphthylene
Anthracene 26,000
Benzo(a)anthracene 0.030
Benzo(a)pyrene 0.030
Benzo(b)fluoranthene 0.030
Benzo(g,h,i)perylene
Benzo(k)fluoranthene 0.030
Benzoic Acid
Benzyl Alcohol
bis(2-Chloroethoxy) Methane
Bis-(2-Chloroethyl) Ether 0.85
bis(2-Ethylhexyl)phthalate 3.60
Butylbenzylphthalate 1,300
Carbazole
Chrysene 0.030
Dibenz(a,h)anthracene 0.030

EBC-4 EBC-5 EBC-6
7/30/2008 8/1/2008 8/1/2008

1 UJ 1 U 1 U
0.2 UJ 0.2 U 0.2 U
0.2 UJ 0.2 U 0.2 U

1 UJ 1 U 1 U
0.2 UJ 0.2 U 0.2 U

1 U 1 UJ 1 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
5 U 5 UJ 5 U
5 U 5 UJ 5 U
5 U 5 UJ 5 U
1 U 1 UJ 1 U

10 U 10 UJ 10 U
5 U 5 UJ 5 U
5 U 5 UJ 5 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
5 U 5 UJ 5 U
5 U 5 UJ 5 U
5 U 5 UJ 5 U
5 U 5 UJ 5 U

10 U 10 UJ 10 U
1 U 1 UJ 1 U
5 U 5 UJ 5 U
5 U 5 UJ 5 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
5 U 5 UJ 5 U
5 U 5 UJ 5 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U

10 U 10 UJ 10 U
5 U 5 UJ 5 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
1 1 UJ 1 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
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Sample ID: MTCA
Sampling Date: Method B
 Marine Surface Acute Chronic

Water Quality 
Criteria - Marineg

Dibenzofuran
Diethylphthalate
Dimethylphthalate 72,000
Di-n-Butylphthalate
Di-n-Octyl phthalate
Fluoranthene 90
Fluorene 3,500
Hexachlorobenzene 0.00047
Hexachlorobutadiene 3.0
Hexachlorocyclopentadiene 3,600
Hexachloroethane 5.30
Indeno(1,2,3-cd)pyrene 0.030
Isophorone 600 d

Naphthalene 4,900
Nitrobenzene 450
N-Nitroso-Di-N-Propylamine 8.20
N-Nitrosodiphenylamine 10
Pentachlorophenol 4.90 13 7.9
Phenanthrene
Phenol 1,100,000
Pyrene 2,600

EBC-4 EBC-5 EBC-6
7/30/2008 8/1/2008 8/1/2008

1 U 1 UJ 1 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
5 U 5 UJ 5 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
5 U 5 UJ 5 U
1 U 1 UJ 1 U
5 U 5 UJ 5 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
1 U 1 UJ 1 U
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Sample ID: MTCA
Sampling Date: Method B
 Marine Surface Acute Chronic

Water Criteriaa

TPH in mg/L
Diesel-Range Hydrocarbons 0.5 b

Motor Oil-Range Hydrocarbons 0.5 b

Gasoline-Range Hydrocarbons 1.0 b

Total Metals in µg/Le

Arsenic  
Cadmium  
Chromium
Copper  
Lead
Mercury, Total  0.025
Nickel  (soluable salts)  
Zinc

Dissolved Metals in µg/L
Arsenic, Dissolved 5 c 69 36
Cadmium, Dissolved 20 42 9.3
Chromium, Dissolved 490 1100 50
Copper, Dissolved 2,700 4.8 3.1
Lead, Dissolved 210 8.1
Mercury, Dissolvedf 1.8 0.025
Nickel, Dissolved 1,100 74 8.2
Zinc, Dissolved 17,000 90 81

BTEX in ug/L
Benzene 23
Ethylbenzene 6,900
m,p-Xylene
o-Xylene
Toluene 19,000

PCBs in ug/L
Aroclor 1016 0.0058
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254 0.0017
Aroclor 1260
Total PCBs 0.00011 10 0.03

Volatiles in ug/L
1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane 420,000
1,1,2,2-Tetrachloroethane 6.50
1,1,2-Trichloro-1,2,2-trifluoroethane
1,1,2-Trichloroethane 25
1,1-Dichloroethane
1,1-Dichloroethene
1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane
1,2-Dichlorobenzene 4,200

Water Quality 
Criteria - Marineg

EBC-16 Trip Blank Trip Blank
8/1/2008 7/31/2008 8/6/2008
Dup of EBC-6

0.25 U
0.5 U

0.25 U

0.5 U
0.02 U
1.97

2.8
0.656

0.0036 R
2.4
5.6

0.5 U
0.02 U
0.25

0.1 U
0.02 U

0.001 R
0.6
0.5 U

1 U
1 U
1 U
1 U
1 U

1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U

0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U
0.2 U 0.2 U 0.2 U
0.5 U 0.5 U 0.5 U
0.2 U 0.2 U 0.2 U
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Sample ID: MTCA
Sampling Date: Method B
 Marine Surface Acute Chronic

Water Quality 
Criteria - Marineg

1,2-Dichloroethane 59
1,2-Dichloropropane 230
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene 2,600 d

1,3-Dichloropropane
1,4-Dichlorobenzene 4.9
2,2-Dichloropropane
2-Butanone
2-Chloroethylvinylether
2-Chlorotoluene
2-Hexanone
4-Chlorotoluene
4-Isopropyltoluene
4-Methyl-2-Pentanone (MIBK)
Acetone
Acrolein
Acrylonitrile 0.40
Benzene 23
Bromobenzene
Bromochloromethane
Bromodichloromethane 22 d

Bromoethane
Bromoform 220 d

Bromomethane 970
Carbon Disulfide
Carbon Tetrachloride 4.40 d

Chlorobenzene 5,000
Chloroethane
Chloroform 280
Chloromethane 1,300
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochloromethane 21
Dibromomethane
Ethylbenzene 6,900
Ethylene Dibromide
Hexachlorobutadiene 3
Isopropylbenzene
m,p-Xylene
Methyl Iodide
Methylene Chloride 960
Naphthalene 4,900
n-Butylbenzene
n-Propylbenzene
o-Xylene
sec-Butylbenzene
Styrene
tert-Butylbenzene
Tetrachloroethene
Toluene 19,000
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene

EBC-16 Trip Blank Trip Blank
8/1/2008 7/31/2008 8/6/2008
Dup of EBC-6

0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
2.5 U 2.5 U 2.5 U

1 U 1.0 U 1.0 U
0.2 U 0.2 U 0.2 U
2.5 U 2.5 U 2.5 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
2.5 U 2.5 U 2.5 U
2.5 U 3.0 U 2.5 U

5 U 5.0 U 5.0 U
1 U 1.0 U 1.0 U

0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.5 U 0.5 U 0.5 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.5 U 0.5 U 0.5 U
0.2 U 0.2 U 0.2 U
0.4 U 0.4 U 0.4 U

1 U 1.0 U 1.0 U
0.5 U 0.5 0.6 B
0.5 U 0.5 U 0.5 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U
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Sample ID: MTCA
Sampling Date: Method B
 Marine Surface Acute Chronic

Water Quality 
Criteria - Marineg

trans-1,4-Dichloro-2-butene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride 37

Semivolatiles in ug/L
1,2,4-Trichlorobenzene 2,300
1,2-Dichlorobenzene 4,200
1,3-Dichlorobenzene
1,4-Dichlorobenzene 4.9
1-Methylnaphthalene
2,2'-Oxybis(1-Chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol 3.90
2,4-Dichlorophenol 190
2,4-Dimethylphenol 550
2,4-Dinitrophenol 3,500
2,4-Dinitrotoluene 9.10 d

2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine 0.046
3-Nitroaniline
4,6-Dinitro-2-Methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene 640
Acenaphthylene
Anthracene 26,000
Benzo(a)anthracene 0.030
Benzo(a)pyrene 0.030
Benzo(b)fluoranthene 0.030
Benzo(g,h,i)perylene
Benzo(k)fluoranthene 0.030
Benzoic Acid
Benzyl Alcohol
bis(2-Chloroethoxy) Methane
Bis-(2-Chloroethyl) Ether 0.85
bis(2-Ethylhexyl)phthalate 3.60
Butylbenzylphthalate 1,300
Carbazole
Chrysene 0.030
Dibenz(a,h)anthracene 0.030

EBC-16 Trip Blank Trip Blank
8/1/2008 7/31/2008 8/6/2008
Dup of EBC-6

1 U 1.0 U 1.0 U
0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U

1 U 1.0 U 1.0 U
0.2 U 0.2 U 0.2 U

1 U
1 U
1 U
1 U
1 U
1 U
5 U
5 U
5 U
1 U

10 U
5 U
5 U
1 U
1 U
1 U
1 U
5 U
5 U
5 U
5 U

10 U
1 U
5 U
5 U
1 U
1 U
5 U
5 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U

10 U
5 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
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Sample ID: MTCA
Sampling Date: Method B
 Marine Surface Acute Chronic

Water Quality 
Criteria - Marineg

Dibenzofuran
Diethylphthalate
Dimethylphthalate 72,000
Di-n-Butylphthalate
Di-n-Octyl phthalate
Fluoranthene 90
Fluorene 3,500
Hexachlorobenzene 0.00047
Hexachlorobutadiene 3.0
Hexachlorocyclopentadiene 3,600
Hexachloroethane 5.30
Indeno(1,2,3-cd)pyrene 0.030
Isophorone 600 d

Naphthalene 4,900
Nitrobenzene 450
N-Nitroso-Di-N-Propylamine 8.20
N-Nitrosodiphenylamine 10
Pentachlorophenol 4.90 13 7.9
Phenanthrene
Phenol 1,100,000
Pyrene 2,600

EBC-16 Trip Blank Trip Blank
8/1/2008 7/31/2008 8/6/2008
Dup of EBC-6

1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
5 U
1 U
1 U
1 U
1 U
1 U
5 U
1 U
5 U
1 U
1 U
1 U
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Notes:
Blank entry indicates no applicable MTCA criteria established or sample not analyzed for specific analyte.
U: Not detected at reporting limit indicated.
J: Estimated value
R: Rejected value
3.8 Bolded boxed entry indicates detected concentration exceeds one or more screening criteria.

1.6 Dashed boxed entry indicates detected concentration of gasoline-range hydrocarbons is above MTCA  
Method A screening level but is not considered to be an exceedance of MTCA criteria per Footnote b below.

a MTCA Method B screening levels for surface water are presented except as noted for TPH and arsenic. 
b MTCA Method A screening levels for TPH are provided for comparative purposes only.  MTCA Method A TPH
   screening levels are based on groundwater protection, which is not applicable at this site. 
c MTCA Method A arsenic screening level is listed.  The MTCA Method A screening level for arsenic is based on 
  state background concentrations. MTCA Method B does not apply for arsenic at this site. 
d  MTCA Method B screening level based on National Toxics Rule (NTR - 40 CFR 131) for consumption of marine 
  organisms as the most stringent criteria.
e Total metals data were collected for informational purposes only and are not comparable to regulatory
  screening criteria.  Total mercury results are affected by elevated turbidity and are not considered
   representative of actual groundwater conditions.
f Marine chronic water quality screening criteria for mercury is based on total metals concentration and is 
  provided for comparative purposes only. 
g Based on Washington State Water Quality Standards (Chapter 173-201A WAC) for protection of
    marine organisms.
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APPENDIX C 
CHEMICAL DATA QUALITY REVIEW 
AND LABORATORY CERTIFICATES OF ANALYSIS 

 
Chemical Data Quality Review 

Three groundwater samples and one trip blank were collected on July 30, 2008.  
The samples were submitted to Analytical Resources, Inc. (ARI), for analysis.  The 
cooler temperatures of the samples ranged from 6.6 to 10.4oC, outside the 
method recommended temperature range of 2 to 6oC.  Results for volatile 
analyses were qualified as estimated (J).  The samples were analyzed for volatile 
organic compounds (VOCs), semivolatile organic compounds (SVOCs), 
polychlorinated biphenyls (PCBs), gasoline-range hydrocarbons and BTEX 
compounds, and diesel- and motor oil-range hydrocarbons.  The laboratory 
reported results as ARI Job No. NI87.  The laboratory subcontracted samples to 
Columbia Analytical Services (CAS) for analysis of total and dissolved metals.  
CAS reported results as Service Request No. K0807445. 

Three groundwater samples, one field duplicate, and one trip blank were 
collected on July 31, 2008, and August 1, 2008.  The samples were submitted to 
ARI for analysis.  The cooler temperatures of the samples were 1.2 and 7.0oC, 
outside the method recommended temperature range of 2 to 6oC.  Results for 
volatile or semivolatile analytes would not be affected by the colder 
temperatures.  The slight temperature exceedance would not significantly affect 
volatile or semi-volatile analytes, and results were not qualified.  The samples 
were analyzed for VOCs, SVOCs, PCBs, gasoline-range hydrocarbons and BTEX 
compounds, and diesel- and motor oil-range hydrocarbons.  The laboratory 
reported results as ARI Job No. NJ87.  The laboratory subcontracted samples to 
CAS for analysis of total and dissolved metals.  CAS reported results as Service 
Request No. K0807486. 

Twenty-five soil samples were collected on July 29, 30, and 31, 2008, and 
August 1, 2008.  The samples were submitted to ARI for analysis.  The cooler 
temperatures of the samples ranged from 1.2 to 7.0oC, with two coolers outside 
the method recommended temperature range of 2 to 6oC.  Results for volatile or 
semivolatile analytes would not be affected by the colder temperatures.  The 
slight temperature exceedance would not significantly affect volatile or semi-
volatile analytes, and results were not qualified.  The samples were analyzed for 
VOCs, SVOCs, PCBs, gasoline-range hydrocarbons and BTEX compounds, 
diesel- and motor oil-range hydrocarbons, and total metals.  Soil samples EBC-2-
S2, EBC-5-S2, EBC-6-S2, EBC-12-S2, EBC-15-S1, and EBC-15-S2 were archived.  
The laboratory reported results as ARI Job No. NJ45. 
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Quality assurance/quality control (QA/QC) reviews of laboratory procedures 
were performed on an ongoing basis by the laboratory.  Hart Crowser 
performed the data review, using laboratory quality control results summary 
sheets and raw data, as required, to ensure they met data quality objectives for 
the project.  Data review followed the format outlined in the National Functional 
Guidelines for Inorganic Data Review (EPA 2004) and the National Functional 
Guidelines for Organic Data Review (EPA 1999) modified to include specific 
criteria of the individual analytical methods.  The following criteria were 
evaluated in the standard data quality review process: 

 Holding times; 
 Method blanks; 
 Laboratory control sample (LCS) recoveries; 
 Matrix spike/matrix spike duplicate (MS/MSD) recoveries; 
 Laboratory duplicate relative percent differences (RPDs); 
 Initial calibration curves and continuing calibration verifications (CCVs); and 
 Reporting limits. 

Most of the data were determined to be acceptable for use, with certain 
qualifiers.  Results for low level total mercury and low level dissolved mercury 
were rejected.  Full laboratory results are presented at the end of this appendix.  
Results of the data reviews, organized by analysis class, follow. 

Volatile Organic Compounds (VOCs) 

Analytical Methods 

The samples were analyzed by a Gas Chromatograph fitted with a Mass 
Spectrometer (GC/MS) following EPA Method 8260B. 

Sample Holding Times 

The samples were analyzed within the method recommended holding time with 
the following exception.  Soil sample EBC-12-S1 had only methanol preserved 
jars submitted.  To achieve low detection limits, sample volume was taken from 
the unpreserved total solids jar, past the 48-hour method holding time for 
unpreserved samples. 

Laboratory Detection Limits 

The laboratory achieved specified detection limits with the following exception.  
The detection limit for acrylonitrile exceeded the criteria for all groundwater 
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samples.  Reported detection limits and analytical results were adjusted for any 
required dilution factors. 

Blank Contamination 

The method blanks were non-detect with the following exception.  The method 
blank analyzed on August 12, 2008, had a detection for methylene chloride 
above the reporting limit.  The associated samples were non-detect for 
methylene chloride, and no results were qualified.  The associated trip blank had 
a detection above the reporting limit for methylene chloride and was qualified 
with a “B.” 

The trip blank accompanying groundwater samples EBC-1, EBC-3, and EBC-4 had 
a detection for methylene chloride at the reporting limit.  The associated samples 
were non-detect for methylene chloride. 

The trip blank accompanying groundwater samples EBC-2, EBC-5, EBC-6, and 
EBC-16 had a detection for methylene chloride above the reporting limit.  The 
associated samples were non-detect for methylene chloride. 

Surrogate Recovery 

Surrogate recoveries were within laboratory control limits with the following 
exceptions: 

 For soil sample EBC-3-S1, the recoveries for the surrogates d4-1,2-
dichloroethane, bromofluorobenzene, and d4-1,2-dichlorobenzene were 
outside the control limits.  The sample was reanalyzed at dilution, and all 
surrogates were within control.  The dilution reanalysis was reported. 

 For soil sample EBC-7-S1, the recoveries for the surrogates d4-1,2-
dichloroethane and d8-toluene were outside the control limits.  The sample 
was reanalyzed with all surrogates within control.  The reanalysis was 
reported. 

Laboratory Control Sample (LCS) Recovery 

Laboratory control sample recoveries were within laboratory control limits.  

Matrix Spike (MS) Recoveries 

Matrix spike recoveries were within laboratory control limits with the following 
exceptions: 
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 For groundwater sample EBC-4 MS/MSD, the recoveries for 4-methyl-2-
pentanone and 2-hexanone exceeded the control limits and the marginal 
exceedance (ME) limits.  The compounds were within control in the LCS and 
LCSD.  As there were no detections for those compounds in the associated 
samples, the results were not qualified. 

 For groundwater sample EBC-4 MS/MSD, 2-chloroethyl vinyl ether did not 
recover.  The results for 2-chloroethyl vinyl ether were within control in the 
LCS and LCSD, indicating a matrix effect.  Results for 2-chloroethyl vinyl 
ether in EBC-4 were qualified as estimated (J). 

 For groundwater sample EBC-4 MSD, the recoveries for acrolein and 1,2-
dibromo-3-chloropropane exceeded the control limits.  The compounds 
were within control limits in the MS, LCS, and LCSD.  Results were not 
qualified. 

Internal Standard (IS) Recovery 

Internal standards were within acceptance criteria with the following exceptions: 

 Per the case narrative, all internal standards were outside acceptance criteria 
for soil sample EBC-3-S1.  The sample was reanalyzed at dilution with all IS 
within acceptance criteria.  The diluted sample results were reported. 

 Per the case narrative, the IS for d4-1,4-dichlorobenzene were outside 
acceptance criteria for soil sample EBC-7-S1.  The sample was reanalyzed 
with all IS within acceptance criteria.  The reanalyzed sample results were 
reported. 

Field Duplicate Sample Analysis 

The results for the sample and field duplicate were non-detect, so the RPD was 
not applicable. 

Initial Calibration Curve and CCVs 

The initial calibration curves were within acceptance criteria.  The CCV 
recoveries were within acceptance criteria with the following exception. 

 Per the laboratory case narrative, the recoveries of some compounds in the 
CCV analyzed on August 12, 2008, were outside the acceptance criteria, but 
were within the laboratory Standard Operating Procedure (SOP) criteria for 
outliers.  The compounds were not specified, and no results were qualified. 
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Semivolatile Organic Compounds (SVOCs) 

Analytical Methods 

The samples were analyzed by a GC/MS following EPA Method 8270D. 

Sample Holding Times 

The samples were extracted and analyzed within the method recommended 
holding time with the following exception.  Groundwater sample EBC-2 was 
extracted one day past the method recommended holding time.  Sample results 
were qualified as estimated (J). 

Laboratory Detection Limits 

The laboratory achieved specified detection limits, with the following exceptions.  
The detection limits for 2,4,6-trichlorophenol, 3,3’-dichlorobenzidine, 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, bis(2-chloroethyl) ether, chrysene, dibenz(a,h)anthracene,  
hexachlorobenzene, indeno(123-cd)pyrene, and pentachlorophenol exceeded 
the MTCA Method B Marine Surface Water Criteria for all groundwater samples.  
Reported detection limits and analytical results were adjusted for any required 
dilution factors. 

Blank Contamination 

No target analytes were detected in laboratory blanks associated with the 
samples. 

Surrogate Recovery 

Surrogate recoveries were within laboratory control limits with the following 
exceptions: 

 For groundwater sample EBC-5, the recoveries for all surrogates were below 
the control limits.  The sample was re-extracted outside of the method 
recommended holding time, with all surrogates within control.  The re-
extracted results were reported as estimated (J). 

 For groundwater sample EBC-6, the recovery of the surrogate 2-
fluorobiphenyl were below the control limits.  As all other surrogates were 
within control, the sample results were not qualified. 
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 For soil sample EBC-7-S1, the recoveries of the surrogates 2-fluorobiphenyl 
and 2,4,6-tribromophenol were below the control limits due to sample 
matrix effects.  The recovery for 2,4,6-tribromophenol were below ten 
percent.  As all other surrogates were within control, the sample results were 
not qualified. 

Laboratory Control Sample (LCS) Recovery 

LCS recoveries were within laboratory control limits with the following 
exceptions: 

 For LCSD-080808, the recoveries for bis(2-chloroethyl)vinyl ether, 4-
nitrophenol, and benzo(a)pyrene were below the control limits.  The 
recoveries were within control in the LCS, and results were not qualified. 

 For LCS-082208, the recoveries for phenol and diethylphthalate fell below 
the control limits.  The recoveries for 4-chloroaniline and 4-nitrophenol were 
below the ME limits.  No LCSD was reported.  The associated sample, EBC-5, 
was already qualified as estimated due to hold time issues. 

Matrix Spike/Matrix Spike Duplicate Recoveries 

Matrix spike recoveries were within laboratory control limits with the following 
exception.  For soil sample EBC-8-S1 MS/MSD, the target analytes 2,4-
dinitrophenol and 4,6-dinitro-2-methylphenol did not recover above the 
reporting limit.  The analytes were within control limits in the LCS and LCSD, 
indicating a matrix effect.  The results for those analytes were qualified as 
estimated (J) in EBC-8-S1. 

Field Duplicate Sample Analysis 

The results for the sample and field duplicate were non-detect, so the RPD was 
not applicable. 

Initial Calibration Curve and CCVs 

The initial calibration curve and CCV recoveries were within acceptance criteria. 



 

   
Hart Crowser  Page C-7 
17490-02  December 1, 2009 

Polychlorinated Biphenyls (PCBs) 

Analytical Methods 

The samples were analyzed by Gas Chromatograph fitted with an Electron 
Capture Detector (GC/ECD) following EPA Method 8082. 

Sample Holding Times 

The samples were extracted and analyzed within holding time limits with the 
following exception.  Groundwater sample EBC-2 was extracted one day past 
the holding time.  Sample results were qualified as estimated (J). 

Laboratory Detection Limits 

Reporting limits did not meet MTCA Method B Marine Surface Water Criteria 
for water samples.  Reported detection limits and analytical results were adjusted 
for any required dilution factors. 

Blank Contamination 

No target analytes were detected in laboratory blanks associated with the 
samples. 

Surrogate Recovery 

Surrogate recoveries were within laboratory control limits with the following 
exceptions: 

 For groundwater sample EBC-1, the recovery for tetrachlorometaxylene 
(TCMX) was slightly below the control limits.  The recovery for 
decachlorobiphenyl (DCBP) was within the control limits, and results were 
not qualified. 

 For soil samples EBC-1-S1, EBC-7-S1, and EBC-9-S1, the surrogate DCBP was 
not recovered due to chromatographic interferences.  As the recoveries for 
TCMX were within control, no results were qualified. 

Laboratory Control Sample Recovery 

Laboratory control sample recoveries were within laboratory control limits with 
the following exception.  For LCS/LCSD-080808, the recoveries for Aroclor 1016 
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exceeded the control limits.  The associated samples were non-detect for that 
analyte, and no results were qualified. 

Matrix Spike/Matrix Spike Duplicate Recovery 

Matrix spike recoveries were within laboratory control limits with the following 
exception.  For groundwater sample EBC-4 MS/MSD, the recoveries for Aroclor 
1016 exceeded the control limits.  The associated samples were non-detect for 
that analyte, and no results were qualified. 

Field Duplicate Sample Analysis 

The results for the sample and field duplicate were non-detect, so the RPD was 
not applicable. 

Initial Calibration Curve and CCV Recoveries 

The initial calibration curve was within acceptance criteria.  The CCV recoveries 
were within control limits with the following exceptions.  Per the laboratory case 
narrative, the CCVs were outside the control limits, but within the laboratory 
SOP criteria for outliers.  The associated samples were non-detect, and no results 
were qualified. 

Gasoline-Range Hydrocarbons and BTEX Compounds 

Analytical Methods 

The samples were analyzed by Gas Chromatograph (GC) fitted with a Flame 
Ionization Detector (FID) and a Photoionization Detector (PID) following 
Method NWTPH-Gx and EPA Method 8021B. 

Sample Holding Times 

The samples were prepared and analyzed within the method recommended 
holding time. 

Laboratory Detection Limits 

The laboratory achieved specified detection limits.  Reported detection limits 
and analytical results were adjusted for any required dilution factors. 
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Blank Contamination 

No target analytes were detected in laboratory blanks associated with the 
samples. 

Surrogate Recovery 

Surrogate recoveries were within laboratory control limits. 

Laboratory Control Sample (LCS) Recovery 

Laboratory control sample recoveries were within laboratory control limits. 

Matrix Spike/Matrix Spike Duplicate Recoveries 

Matrix spike recoveries were within laboratory control limits. 

Field Duplicate Sample Analysis 

The results for the sample and field duplicate were non-detect, so the RPD was 
not applicable. 

Initial Calibration Curve and CCVs 

The initial calibration curve and CCV recoveries were within acceptance criteria. 

Diesel- and Motor Oil-Range Hydrocarbons 

Analytical Methods 

The samples were analyzed by GC/FID following Method NWTPH-Dx. 

Sample Holding Times 

The samples were extracted and analyzed within the method recommended 
holding time with the following exception.  Groundwater sample EBC-2 was 
extracted one day past the method recommended holding time.  Sample results 
were qualified as estimated (J). 

Laboratory Detection Limits 

The laboratory achieved specified detection limits.  Reported detection limits 
and analytical results were adjusted for any required dilution factors. 
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Blank Contamination 

No target analytes were detected in laboratory blanks associated with the 
samples. 

Surrogate Recovery 

Surrogate recoveries were within laboratory control limits with the following 
exception.  Soil sample EBC-7-S1 had no surrogate recovery due to the high 
sample dilution required by high levels of target analyte in the sample.  Sample 
results were not qualified. 

Laboratory Control Sample (LCS) Recovery 

Laboratory control sample recoveries were within laboratory control limits. 

Matrix Spike/Matrix Spike Duplicate Recoveries 

Matrix spike recoveries were within laboratory control limits with the following 
exception.  For soil sample EBC-1-S2 MS, the recovery of diesel were below the 
control limits.  The recovery was within control limits for the LCS, LCSD, and 
MSD, and sample results were not qualified. 

Field Duplicate Sample Analysis 

The results for the sample and field duplicate were non-detect, so the RPD was 
not applicable. 

Initial Calibration Curve and CCVs 

The initial calibration curve and CCV recoveries were within acceptance criteria. 

Total Metals 

Analytical Methods 

Analyses for arsenic, cadmium, chromium, copper, lead, nickel, and zinc in 
groundwater samples were conducted by ICP following EPA Method 200.8.  
Analysis for mercury in water samples was conducted by CVAA following EPA 
Method 1631E. 
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Analyses for arsenic, cadmium, chromium, copper, lead, nickel, and zinc in soil 
samples were conducted by ICP following EPA Method 6010B.  Analysis for 
mercury in soil samples was conducted by CVAA following EPA Method 7471A. 

Sample Holding Times 

The samples were prepared and analyzed within holding time limits with the 
following exceptions: 

 For groundwater samples EBC-1, EBC-2, EBC-3, EBC-4, EBC-5, EBC-6, and 
EBC-16, the samples were received at the laboratory past the 48-hour 
holding time for unpreserved samples for the low level mercury test.  The 
samples were submitted in the incorrect containers.  Sample results were 
rejected (R). 

Laboratory Detection Limits 

The laboratory achieved specified detection limits.  Reported detection limits 
and analytical results were adjusted for any required dilution factors. 

Blank Contamination 

No target analytes were detected in laboratory blanks associated with the 
samples. 

Laboratory Control Sample Recovery 

Laboratory control sample recoveries were within QC limits of 80 to 120 
percent for all analytes. 

Matrix Spike/Matrix Spike Duplicate Recovery 

Matrix spike recoveries met QC limits of 75 to 125 percent with the following 
exceptions: 

 For soil sample EBC-1-S1 MS, the recoveries for copper, lead, and zinc were 
outside the control limits due to high target analytes in the source sample 
and insufficient spiking amounts.  The results were not qualified. 

 For soil sample EBC-1-S1 MS, the recoveries for chromium and mercury were 
outside the control limits.  The results for those analytes in soil sample EBC-1-
S1 were qualified as estimated (J). 
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Laboratory Duplicate Sample Analysis 

The RPD between replicate measurements was within QC limits with the 
following exceptions.  For soil sample EBC-1-S1, the RPD for arsenic, cadmium, 
copper, nickel, and lead exceeded the control limits due to sample 
heterogeneity.  Results for those analytes were qualified as estimated (J). 

Field Duplicate Sample Analysis 

The RPD between replicate measurements was within 50 percent for all 
analytes. 

Dissolved Metals 

Analytical Methods 

Analysis for arsenic, cadmium, chromium, copper, lead, nickel, and zinc were 
conducted by ICP following EPA Method 200.8.  Analysis for mercury was 
conducted by CVAA following EPA Method 1631E. 

Sample Holding Times 

The samples were prepared and analyzed within holding time limits with the 
following exceptions: 

 For groundwater samples EBC-1, EBC-2, EBC-3, EBC-4, EBC-5, EBC-6, and 
EBC-16, the samples were received at the laboratory past the 24-hour limit 
for sample filtration for the low level mercury test.  The samples were 
submitted in the incorrect containers.  Sample results were rejected (R). 

Blank Contamination 

No target analytes were detected in laboratory blanks associated with the 
samples. 

Laboratory Control Sample Recovery 

Laboratory control sample recoveries were within QC limits. 

Matrix Spike/Matrix Spike Duplicate Recovery 

Matrix spike recoveries were within QC limits. 
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Laboratory Duplicate Sample Analysis 

The RPD between replicate measurements was within QC limits. 

Field Duplicate Sample Analysis 

The RPD between replicate measurements was within 50 percent limits for 
chromium and nickel.  The RPD was not applicable for the other metals. 

J:\Jobs\1749002\Phase 01\EBC Upland Report (12-1-09).doc 
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