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1.0 INTRODUCTION 

Presented herein is the Final Supplemental Remedial Investigation/Feasibility Study (RI/FS) 
Work Plan for Kinder Morgan Canada Inc., operator of Trans Mountain Pipeline (Puget Sound) 
LLC’s (formerly Trans Mountain Oil Pipe Line Corporation [TMOPL] and Terasen Pipelines) 
Laurel Station facility located at 1009 East Smith Road in Bellingham, Washington (site).  The 
Final Supplemental RI/FS Work Plan was prepared to meet the requirements of Washington 
Administrative Code (WAC) 173-340-350 and as required by Item II.A of Exhibit A of the First 
Amended Enforcement Order (Amended Order) No. DE 91-N192 (effective June 15, 1992), and 
the Washington Department of Ecology (Ecology) directives outlined during the August 25, 
2009 meeting between Ecology, Kinder Morgan Canada Inc. (Kinder Morgan), and URS 
Corporation (URS).  During this meeting, Ecology requested that Kinder Morgan submit a Draft 
Supplemental RI/FS Work Plan in accordance with the requirements of WAC 173-340-350(7)(c) 
and (8)(c) and WAC 173-340-840, which was to include the following: 

• A Microsoft Access database compiling data collected at the site to date 
• Proposed cleanup levels 
• Identification of data gaps 
• Proposed scope of work and schedule to fill data gaps; and 
• Proposed date for submitting a Draft RI/FS Report 

The Draft Supplemental RI/FS Work Plan was submitted to Ecology on January 15, 2010 and 
Ecology’s comments were received on February 15, 2010.  Kinder Morgan and URS met with 
Ecology on March 12, 2010 to discuss the comments, which have been incorporated into the 
Final RI/FS Work Plan.  Ecology requested that data collected during the data gap investigation 
be compiled and presented in a Draft RI/FS Report. 

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

The Amended Order contains action items and requirements related to environmental data 
components (e.g., work plans and reports associated with sample collection and management of 
petroleum-contaminated soil [PCS]) and non-data components (e.g., plans associated with health 
and safety, spill prevention, dam and surface water maintenance, and oil/water separator 
maintenance).  Numerous documents have been submitted to Ecology and activities conducted 
by Kinder Morgan since the Original and Amended Orders were issued; however, the Order 
remains open by Ecology. 
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URS developed a matrix summarizing the apparent status of the required actions of the Order.  
To develop this matrix, URS reviewed internal project files, Ecology’s documents at the 
Washington State Archives Office in Olympia, Washington, and documents located at Kinder 
Morgan’s headquarters in Calgary, Alberta.  Pertinent documents related to items in the Order 
were used to develop three separate bibliographies:  one for URS internal documents; the second 
for Ecology-filed documents; and the third for documents reviewed at Kinder Morgan’s 
headquarters.  The matrix, supporting bibliographies, and a copy of the Amended Order are 
included as Appendix A.  The matrix includes a list of: 

• The action items as specified in the Amended Order; 

• References to documents associated with individual items; 

• References to Ecology response/comment documents associated with individual items; 
and 

• A status column indicating one of the following: 

1. actions completed and acknowledged by Ecology as completed; 

2. actions completed and not acknowledged by Ecology as completed; 

3. actions completed but information not submitted to Ecology to obtain 
acknowledgement of completion; and 

4. actions not completed or pending. 

Data-related actions not completed or pending are discussed in Section 8.  The remaining data 
collection activities and actions are discussed in Section 6.  Non-data components of the 
Amended Order are discussed in Section 11. 

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

The developed site covers approximately 15 acres and is bounded by an additional 135 acres of 
Trans Mountain Pipeline (Puget Sound) LLC-owned undeveloped or agriculture land on three 
sides.  Current facility improvements include 20-inch and 16-inch pipelines, a pump station and 
associated valve manifolds, an oil drain system, and two 96,000 barrel aboveground (1 barrel 
equivalent to 42 gallons) break-out tanks.  Auxiliary facilities which support the industrial 
activities include a fire fighting system, electrical building, Tank Motor Control Center (MCC) 
Building, Puget Sound Energy (PSE) Substation, an emergency generator, transformer, HVAC 
heat pump, the Trans Mountain administrative office and maintenance facilities.  The Laurel 
Station facility supplies crude oil to refineries in Ferndale and Anacortes, Washington and has 
been in operation since 1956.  Site plans showing historic and current features are included as 
Figures 2A and 2B, respectively. 
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1.3 SITE OPERATIONAL HISTORY 
Laurel Station was constructed in 1956 and pumping commenced at the site in December 1956.  
Originally the site was used to transport crude oil via pipeline from Alberta, Canada to Ferndale 
and Anacortes, Washington.  The pipeline divides into Ferndale and Anacortes branches at 
Laurel Station.  In 1972, crude oil delivery from Canada was significantly reduced and the use of 
the pumping station was virtually discontinued with only one to two deliveries of crude oil per 
year.  In late 1977, deliveries of crude oil and natural gas condensate increased to frequencies of 
2 to 3 deliveries per month.  In 1982, Mobil began using the storage tanks at the site to store 
natural gas condensate which was shipped via the pipeline to a refinery located in Ferndale.  BP 
Oil subsequently took over use of these tanks from Mobil. 

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

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

1.4 PURPOSE OF DOCUMENT 
This Final Supplemental RI/FS Work Plan has been developed to summarize and compile data 
generated during investigations and cleanup actions previously performed at the site in 
accordance with the Orders, and to identify data gaps.  To meet these objectives, this Final 
Supplemental RI/FS Work Plan contains: 

• The site description and background (Section 1.0). 
• A description of the environmental setting (Section 2.0). 
• The potential sources of contamination and areas of concern (Sections 3.0 and 4.0, 

respectively). 
• Development of preliminary cleanup standards (Section 5.0). 
• A summary of previous investigations and interim cleanup actions implemented at the 

site (Section 6.0). 



   
 
 

\\Seaprojects\WM&RD\Kinder Morgan\Laurel Station\Enforcement Order Support\RI-FS Workplan\Final Supplemental RI-FS Work Plan.doc 
 4 

• A discussion of the nature and extent of contamination (Section 7.0). 
• A discussion of data gaps and the proposed data gap investigation (Sections 8.0 and 9.0, 

respectively). 
• A brief discussion of the FS and Non-Data Enforcement Order Actions (Sections 10.0 

and 11.0, respectively). 
• A schedule for completing the proposed data gap investigation and submitting the Draft 

RI/FS Report (Section 12.0). 

Analytical results are presented on tables and figures.  Sample locations are provided in figures.  
The data are also available in an ACCESS data base format that can be provided at Ecology’s 
request.  The information compiled in this report is primarily from other reports generated during 
the timeframe since the Order was initiated.  Specific sources of information are referenced in 
the RI/FS Work Plan text and the reference list is provided in Section 13.0.  In addition to 
information from reports, correspondence, field notes, and laboratory reports were reviewed as 
necessary to confirm that the information provided herein is accurately presented. 

2.0 ENVIRONMENTAL SETTING 

2.1 PHYSIOGRAPHY 
The surface topography in the site vicinity slopes gently to the north-northwest.  The region 
around the site is composed of gently rolling hills with approximately 40 feet of relief.  The two 
aboveground bulk break-out tanks (Tanks No. 170 and 180) at the site are located on a low hill at 
an elevation of approximately 330 feet above mean sea level (msl) (United States Geological 
Survey, 1994).  From this hill the ground surface slopes to the northwest to East Smith Road 
with an average gradient of about 9 feet per 100 feet.  The main station facilities are located on 
an asphalt pad at an elevation of approximately 300 feet msl. 

2.2 GEOLOGIC SETTING 
The site is mantled by unconsolidated glacial deposits which are capped by a glaciomarine drift 
(Bellingham Drift).  The Bellingham Drift consists of unsorted and unstratified pebbly, sandy 
silts and clays which were deposited by floating ice.  Underlying the Bellingham Drift is the 
Demming Sand, an advance outwash deposit which occurs as discontinuous lenses of coarse 
sand, gravelly sand and layers and lenses of gravels and silty clays.  The Demming Sand is 
underlain by the Kulshan Drift, which consists of an unsorted and unstratified mixture of silt, 
clay, sand and pebbles.  The Vashon Till, consisting of a compact mixture of pebbles in a matrix 
of silt, clay and sand, underlies the Kulshan Drift.  The Esperance Sand (part of the Vashon 
Drift) underlies the Vashon Till and overlies bedrock (Chuckanut Formation).  The top of the 
Chuckanut Formation lies at a depth of approximately 350 feet below ground surface (bgs).  The 
Esperance Sand consists of crossbedded outwash deposits of sand and gravel (Dames & Moore, 
1992a). 

Excavations, test pits and exploratory borings completed at the Laurel Station facility indicate 
that the site is covered by a nearly continuous layer of relatively low permeability silty, sandy, 
gravelly clay or till, which corresponds to the Bellingham Drift.  This layer dips towards the 
west, following the natural slope of the site, and thickens at the base of the slope near the station.  
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In the area of the former oily water sump, the silty clay layer is not currently present and was 
apparently removed during grading for initial construction of the station.  Beneath this silty clay 
layer are undifferentiated glacial deposits consisting of silty sandy gravels and gravelly sandy 
silts ranging from 100 to 150 feet in thickness.  This unit appears to have been deposited as 
discontinuous lenses with significant heterogeneity and varying permeability (Dames & Moore, 
1992b). 

In general, the shallow soils are characteristic of the Bellingham Drift.  It is difficult to correlate 
the underlying glacial deposits from borings and soil samples in the site area with the units 
described by Easterbrook (1976).  Thus, these units have simply been designated as the 
undifferentiated glacial sediments.  The Bellingham Drift is described in the field to consist 
generally of grey or brown silty sand over consolidated silty clays with small amounts of 
scattered rounded gravel.  These soils are very dense and have low to very low permeability.  
Underlying the drift soils, at a depth of approximately 50 feet bgs, is a moderately heterogeneous 
grey to tan silty gravelly sand with higher permeability than the Bellingham Drift material.  In 
borings that encountered this unit, horizontal lenses with lesser silt and/or greater gravel content 
with greater relative hydraulic conductivity than the surrounding material were noted (Dames & 
Moore, 1992a). 

2.3 HYDROGEOLOGICAL SETTING 
During previous subsurface investigations at the site, groundwater was encountered at depths 
ranging from approximately 150 to 215 feet bgs (deep aquifer).  Isolated occurrences of perched 
shallow groundwater have been encountered during previous investigations at the site at depths 
ranging from 15 to 45 feet bgs (shallow aquifer).  North-south and east-west geologic cross 
sections of the site are shown on Figures 3 and 4, respectively.  Boring logs from prior site 
investigations are included as Appendix B.  Interpretation of the subsurface conditions at the site 
has been revised subsequent to URS’ review of the boring logs and current geologic literature. 

The groundwater monitoring well network at the site consist of five shallow wells (SW-1 
through SW-5) and previously included five deep wells (DW–1 through DW–5).  Monitoring 
wells DW–1 through DW–5 were decommissioned in May 2008 in compliance with WAC 173–
160–151 and WAC 173–160–381.  Well construction logs and decommissioning records are 
provided in Appendix C.  Groundwater flow is northwesterly in the shallow aquifer and westerly 
in the deep aquifer (Dames & Moore, 1992a and URS Corporation, 2008b).  Representative 
groundwater elevation contour maps for the shallow and deep aquifers are presented as Figures 5 
and 6, respectively.  Groundwater measurements from monitoring well SW–1 were not used to 
contour groundwater elevations as this well is screened across the silty clay/clayey silt unit noted 
at approximately 10 feet bgs throughout most of the site.  Groundwater within SW–1 is perched 
on the silty clay/clayey silt unit and is not considered to be laterally connected to groundwater 
encountered in the other shallow monitoring wells.  Groundwater elevation measurements for the 
monitoring well network are presented in Table 1.   

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

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

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

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

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

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

Releases which are known or may have occurred at the site include: historic oil spills previously 
reported to Ecology; the January 15, 1991 natural gas condensate release; petroleum 
contaminated soil (PCS) encountered during the October 1991 facility upgrade; the 
December 11, 1991 crude oil release; the March 7, 1992 crude oil release; and the October 26, 
2000 crude oil release.  These areas are depicted on Figure 7.  Other potential sources of 
chemical or petroleum releases include the former electrical substation, the former oily water 
sump and associated piping, the former drain tile, the former waste pit, the former burn pit, the 
former oil/water separator, the break-out tanks (Tanks No. 170 and 180), relief tank (Tank 
No. 120), areas where PCS have been stockpiled in the past, and the oil pipeline and associated 
underground and aboveground equipment.  The known spills and releases are discussed in more 
detail in Sections 3.1 through 3.6 below.  No releases have been reported at the facility since the 
October 26, 2000 spill incident. 

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

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

Other areas of potential contamination noted by former TMOPL personnel included the 
containment area around Tank No. 120 and an area adjacent to the containment berm.  PCS 
encountered during the 1983 refurbishment of the former burn pit, small quantities of soils from 
miscellaneous small spills and leaks, and PCS from a historic East Smith Road spill were 



   
 
 

\\Seaprojects\WM&RD\Kinder Morgan\Laurel Station\Enforcement Order Support\RI-FS Workplan\Final Supplemental RI-FS Work Plan.doc 
 8 

reportedly placed in the containment area around Tank No. 120 or in an area to the south of the 
tank (Dames & Moore, 1992a). 

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

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

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

A former PSE electrical substation was located in the northwest portion of the site.  The 
substation provided power for cathodic protection of the pipeline and operation of station 
equipment.  Cooling oils have not been used in pumps at the site as pump bearings are lubricated 
by the petroleum product passing through the pipeline.  Therefore, PCBs were not considered to 
be a potential contaminant at the site with the possible exception of the former electrical 
substation.  No releases at the substation have been reported. 
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3.4 DECEMBER 11, 1991 
The December 11, 1991 crude oil spill occurred south of the Cold Storage Building during 
excavation activities associated with the station upgrade that began in October 1991.  The spill 
was caused by the fracture of a non-standard unprotected vent fitting.  The fracture occurred 
during excavation activities above the 16-inch lateral (Ferndale pipeline) just off the mainline.  
Crude oil escaped under a pipeline pressure of approximately 200 pounds per square inch (psi), 
which caused crude oil to jet vertically into the air.  Approximately 30 minutes elapsed before 
the leak could be stopped and an estimated 84 barrels of crude oil was released (Dames & 
Moore, 1992a). 

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

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

3.6 OCTOBER 26, 2000 
On October 26, 2000, an estimated 645 barrels of crude oil leaked from an open 2-inch vent 
valve on the 16-inch lateral pipeline (Ferndale pipeline).  The vent was located approximately 
10 feet bgs near the southwest corner of the Cold Storage Building.  At the time of the release, 
the vent was exposed in an excavation that was associated with an upgrade of the station valves.  
The leak occurred following this upgrade when the pipeline was being refilled after restart of 
station operations.  Prior to restarting station operations and resuming the flow of crude oil, the 
pipeline had been shut off and purged of petroleum product, and the vent was opened to purge 
the pipeline of nitrogen.  However, the vent was inadvertently left open when the flow of crude 
oil resumed (URS, 2001). 
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Upon discovery, the oil had filled up the excavation and pooled around the perimeter of the 
excavation.  The greatest area of pooling was to the south of the excavation, and eventually the 
oil flowed down slope to the north.  A 4-inch diameter polyvinyl chloride (PVC) storm drain 
pipe was situated along the north sidewall of the excavation at approximately 8 feet bgs.  The 
storm drain pipe had been cut to facilitate earthwork activities associated with the station valve 
upgrade.  This open pipe served as a conduit for crude oil flow that eventually surfaced down 
slope approximately 140 feet to the northwest.  The crude oil continued to flow down slope 
along the stormwater drainage swale and entered the first of two containment excavations that 
were dug in response to the release.  The containment excavations were both lined with a 
geomembrane, and the first containment excavation captured all of the overland flow of crude 
oil.  Approximately 628 barrels of crude oil were recovered using vacuum trucks during the spill 
response action and PCS was removed from the site during subsequent excavation activities 
(URS, 2001). 

4.0 AREAS OF CONCERN 

The Amended Order defines the facility or “site” as three areas of concern (Areas 1 through 3) at 
the site, as well as “all other properties in the vicinity of the pump station property which have 
been affected or are potentially affected by spills, leaks, or discharges of petroleum products or 
other hazardous substances from the pump station”.  Other areas of concern at the site that are 
not defined in the Amended Order coincide with the other spills discussed in Section 3.0, as well 
as the areas where PCS was previously stored onsite (former PCS storage cells).  The non-Order-
defined areas of concern at the site are discussed in seven individual “Study Units” (Study Units 
1 through 7).  A summary of the areas of concern and the correlation between the individual 
spills, Study Units, and Order-defined Areas 1 through 3 is provided in Table 2.  The areas of 
concern are shown on Figures 2A and 2B and described in more detail below. 

4.1 ORDER-DEFINED AREAS 
The Order-defined Areas 1 through 3 (Figures 2A and 2B) correlate directly with the January 15, 
1991 spill and include the following:  (1) Area 1 – all property located up to 350 feet west of the 
pump station property line, south of Smith Road, including the portion of the access easement 
located west of the pump station property line; (2) Area 2 – all property located north of Area 1 
including the adjacent eastern access road, north of Smith Road; (3) Area 3 – Deer Creek and its 
tributaries including all wetlands, ditches, culverts, streams, ponds, creeks, and other surface 
water bodies and uplands adjacent to Deer Creek and its tributaries from the southern Smith 
Road culvert, immediately north of Area 1, downstream to Guide Meridian Road. 

4.2 STUDY UNIT 1 

Study Unit 1 addresses historic spills and releases, portions of the January 15, 1991 spill, 
contamination encountered during station upgrade projects, the December 11, 1991 spill, and the 
October 2000 spill.  Study Unit 1 generally covers the pump station operations area and includes 
the former pump station area, former oily water sump, former burn pit, former oil/water 
separator, former drain line between the oily water sump and the burn pit, former drain tile, 
former waste pit, 16-inch Ferndale pipeline, 20-inch Main pipeline, and the former PSE electrical 
substation. 
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4.3 STUDY UNIT 2 
Study Unit 2 addresses the February 1979 spill and covers the area located within the 
containment berms surrounding the aboveground break-out tanks (Tanks No. 170 and 180). 

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

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

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

4.7 STUDY UNIT 6 
Study Unit 6 addresses the December 11, 1991 spill, and the area north of the reported historic 
East Smith Road spill. 

4.8 STUDY UNIT 7 
Study Unit 7 addresses the locations of the former onsite PCS storage cells.  During previous 
interim cleanup actions conducted at the site, excavated PCS was placed in lined storage cells 
prior to offsite disposal.  As mentioned in Section 4.4, PCS Storage Cell No. 1 was located 
within Study Unit 3. 

5.0 PRELIMINARY CLEANUP STANDARDS 
This section discusses preliminary cleanup standards that could be used to develop and evaluate 
cleanup alternatives.  The preliminary cleanup standards listed in this section are not approved 
by Ecology as final cleanup standards for the site.  Final cleanup standards will be established in 
the cleanup action plan (CAP).  However, Ecology expects that cleanup standards will be 
“…initially established during the scoping of the remedial investigation and may be further 
refined during the remedial investigation and/or feasibility study” per WAC 173-340-350(9)(a). 
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WAC 173-340-700(3) defines the term “cleanup standards” as follows: 
 

“Cleanup standards shall consist of the following: 

- Cleanup levels for hazardous substances present at the site 

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

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

This section does not establish preliminary remediation levels, because no potential cleanup 
alternatives have been identified that would use remediation levels.  However, cleanup 
alternatives developed as the RI/FS progresses may include remediation levels.  If so, 
preliminary remediation levels will be developed at the time that they are proposed.  The Model 
Toxics Control Act (MTCA) explains the difference between cleanup levels and remediation 
levels as follows: 
 

Remediation levels are not the same as cleanup levels.  A cleanup level defines 
the concentrations of hazardous substances above which a contaminated medium 
(e.g., soil) must be remediated in some manner (e.g., treatment, containment, 
and/or institutional controls).  A remediation level, on the other hand, defines the 
concentration (or other method of identification) of a hazardous substance in a 
particular medium above or below which a particular cleanup action component 
(e.g., soil treatment or containment) will be used.  Remediation levels, by 
definition, exceed cleanup levels. 

5.1 PRELIMINARY CLEANUP LEVELS 
The MTCA process for establishing cleanup levels begins with identifying the nature of the 
contamination, the potentially contaminated media, the current and potential pathways of 
exposure, the current and potential receptors, and the current and potential land and resource uses 
(WAC 173-340-700[5]).  These parameters are assessed on a preliminary basis in this section, 
with the expectation that further data collection will result in refinement of these parameters and 
adoption of final cleanup levels in the CAP. 

Summary-level statistics of the available historical data were used to preliminarily identify the 
nature of the contamination and the potentially contaminated media at the site (see also Section 3 
for a discussion of potential sources of contamination).  The results of this summary-level 
analysis are presented by medium in Subsections 5.1.2 through 5.1.4, while historical data are 
discussed in more detail in Section 6.  Tables 3 through 5 present lists of compounds previously 
analyzed in soil, groundwater, and surface water samples collected at the site, and summarize 
number of samples analyzed, number of detections of a chemical constituent, maximum detected 
result, and the maximum reporting limit of the existing data set for each analyte in each medium.  
These tabulations are also used in this subsection to assess whether the use of indicator 
compounds under WAC 173-340-703 is appropriate for the site.  Indicator compounds are 
sometimes used at sites contaminated with a large number of hazardous substances, where it can 
be appropriate to eliminate from consideration those hazardous substances that contribute a small 
percentage of the overall threat to human health and the environment. 
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5.1.1 Land and Resource Uses, Exposure Pathways, and Receptors 

As discussed in Section 1, the current land use at the site is industrial, while land use at the 
surrounding properties is mixed agricultural and residential.  Although the land use at the site is 
expected to remain industrial for the foreseeable future because of the infrastructure investment 
on the site, future residential land use cannot be ruled out.  Groundwater in the vicinity of the site 
is currently used as a drinking water source, and this use is expected to continue.  Surface water 
bodies at or near the site have been historically impacted, or have the potential to be impacted, 
by releases at the site.  These surface water bodies include on-site wetlands and stormwater 
drainage ditches that drain to a tributary of Deer Creek.  Both surface water and soil/sediment in 
these freshwater bodies have the potential to be impacted by releases. 

Exposure pathways involve four necessary elements.  These are:  (1) a source and mechanism of 
chemical release to the environment, (2) an environmental transport medium, (3) a point of 
potential receptor contact with the medium containing the site-related chemical, and (4) a 
receptor intake route at the contact point.  Whenever one or more of these elements are missing 
in an exposure pathway, the pathway is incomplete and there is no potential for exposure, and 
therefore no risk, under current conditions. 

5.1.1.1 Human Exposure Pathways and Receptors 
The potential human receptors and pathways listed below are retained for consideration in this 
RI/FS.  As more information becomes available regarding exposure pathways relative to 
contaminant distribution, this list of exposure pathways will be refined. 

• Current and future construction and remediation workers, from potential exposure to dust 
or volatile emissions (inhalation) and direct contact (incidental ingestion and dermal 
absorption) with affected subsurface soils and sediments during construction or 
remediation. 

• Future remediation workers, from potential exposure via dermal contact or inhalation of 
volatile compounds in affected groundwater or surface water during remediation 

• Current and future industrial workers, and future residents and recreation users, from 
potential exposure to vapors emitted to the outdoor air from affected subsurface soils, 
sediments, and surface water during daily activities. 

• Current and future industrial workers, residents, and recreational users, from potential 
exposure to groundwater in the event that affected groundwater is used now or in the 
future for water supply. 

• Current and future industrial workers, residents, and recreational users, from potential 
inhalation exposures to volatile chemicals in vapors migrating into indoor air. 

5.1.1.2 Ecological Exposure Pathways 
Pathways to ecological receptors are evaluated under MTCA using the procedures established in 
WAC 173-340-7490.  Because the undeveloped land area in the vicinity of the site exceeds 
4 acres, the site is unlikely to qualify for an exemption from the terrestrial ecological evaluation 
requirements under WAC 173-340-7491.  The simplified terrestrial ecological evaluation 
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procedure of WAC 173-340-7492 is expected to be applicable.  As part of this simplified 
evaluation, the chemical concentration values presented in WAC 173-340-900, Table 749-2 are 
included in Table 3, for comparison to the summarized soil sample results for the site.  This 
comparison in Table 3 allows an initial contaminant analysis in accordance with WAC 173-340-
7492(2)(c).  Other elements of the simplified terrestrial ecological evaluation (such as the 
exposure analysis and the pathway analysis) will be refined as further information is obtained 
regarding exposure pathways relative to contaminant distribution. 

5.1.2 Preliminary Soil Cleanup Levels 

As summarized in Table 3, five classes of potential contaminants have been included in analyses 
of soil samples at the site: petroleum, volatile organic compounds (VOCs), semivolatile organic 
compounds (SVOCs), PCBs, and metals.  For each analyte under these classes, Table 3 presents 
summary statistics for historical soil samples representative of soil remaining onsite.  That is, 
samples representative of soil removed during historical interim actions (see Section 6) are not 
included in the statistical results presented in Table 3.  For each analyte, Table 3 shows the 
number of sample results available, the number of detections at the site, the maximum reporting 
limit, and the maximum detected concentration.  Columns to the right of the statistical summary 
for each analyte document the relevant potential soil cleanup levels, including MTCA Methods 
A, B, and C for direct contact, MTCA Method B and Method C soil cleanup levels protective of 
groundwater, and terrestrial ecological evaluation (TEE) values from MTCA Table 749-2. 

Table 3 shows that much of the available historical data for the site consists of field screening 
data.  These data values were generated using a field gas chromatography (GC) instrument 
calibrated against either a crude oil standard or a natural gas condensate standard.  The details of 
the field analyses and the calibration are limited.  These data are used in this RI/FS as screening 
level data, to help assess where data gaps are present, and what level of additional investigation 
is warranted for various portions of the site.  Review of the field screening data indicates that 
samples were evaluated against natural gas condensate and/or crude oil pattern profiles.  Natural 
gas condensate is a low density liquid hydrocarbon that may contain light end volatile 
constituents as well as long chain hydrocarbon groups.  The GC instrument was set up for 
analysis such that all samples and standards were analyzed under the same conditions and 
therefore the data, regardless of natural gas condensate or crude oil pattern identification, was 
based on the same carbon range.  As the field procedure was not designed to include analysis of 
light end constituents such as benzene, the field data are collectively compared to diesel/motor 
oil range screening values.  The field screening data values for crude oil are compared against 
the TEE cleanup level for diesel.  These values are selected based on the apparent hydrocarbon 
ranges represented by the historical field screening analyses.  Future analyses indicated in the 
data gap investigation will consider the overall pattern profile for hydrocarbons in the sample 
when comparing to PCLs. 

The MTCA TEE soil cleanup level is selected as the preliminary cleanup level (PCL) for total 
petroleum hydrocarbons (TPH) as diesel, while the PCLs for the other petroleum fractions are 
selected as the MTCA Method A unrestricted soil cleanup levels (WAC 173-340-900, 
Table 745-1).  To date, Kinder Morgan has elected to not perform fractionation analysis of the 
petroleum compounds found at the site, and therefore has elected not to calculate MTCA Method 
B or C cleanup levels for TPH.  Kinder Morgan may elect future performance of fractionation 
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analyses and calculation of MTCA Method B or C cleanup levels for TPH during the progress of 
the RI/FS. 

For VOCs in soil, the MTCA Method B soil cleanup levels for direct contact are selected as the 
PCLs for most compounds, unless the MTCA Method A soil cleanup level is lower (in such 
cases the Method A value is selected).  The available groundwater data for these analytes 
(Table 4) do not show substantial impacts to groundwater, providing a preliminary empirical 
demonstration that measured soil concentrations will not cause an exceedance of the applicable 
groundwater cleanup levels per WAC 173-340-747(3)(f). 

For individual SVOCs in soil, the MTCA Method B soil cleanup levels for direct contact are 
selected as the PCLs.  The available groundwater data for these analytes (Table 4) do not show 
substantial impacts to groundwater, providing a preliminary empirical demonstration that 
measured soil concentrations will not cause an exceedance of the applicable groundwater 
cleanup levels per WAC 173-340-747(3)(f).  For the seven carcinogenic polycyclic aromatic 
hydrocarbons (cPAHs), the MTCA Method A soil cleanup level is selected because it is lower 
than the Method B value.  The total concentration of the cPAH compounds (benzo[a]pyrene, 
indeno[1,2,3-cd]pyrene, dibenzo[a,h]anthracene, chrysene, benzo[k]fluoranthene, 
benzo[b]fluoranthene, and benzo[a]anthracene) is compared to the cleanup level using the 
Toxicity Equivalency Factor methodology of WAC 173-340-708(8). 

In general, the MTCA Method A soil cleanup level for PCB mixtures is selected as the PCL.  
PCBs have not been detected in soil at the site, and the historical reporting limits are below the 
potential cleanup levels in Table 3, except for the MTCA Method B and Method C protection of 
groundwater cleanup levels for Aroclor 1254. 

For arsenic and lead in soil, the MTCA Method A soil cleanup levels are selected as the PCL.  
For nickel and selenium in soil, the natural background concentrations (Ecology, 1994) are 
selected as the preliminary soil cleanup levels.  The available groundwater data for these metals 
(Table 4) imply that soil concentrations protective of groundwater are most applicable as cleanup 
levels, however the protection of groundwater cleanup levels for these metals are substantially 
below the natural background concentrations.  Therefore, use of the natural background 
concentration is applicable per WAC 173-340-700(6)(d).  For antimony, beryllium, copper, 
silver, thallium, and zinc, MTCA Method B soil cleanup levels for direct contact are selected as 
the PCLs.  The available groundwater data for these metals (Table 4) do not show potential 
impacts to groundwater, providing a preliminary empirical demonstration that measured soil 
concentrations will not cause an exceedance of the applicable groundwater cleanup levels per 
WAC 173-340-747(3)(f).  This is also true for cadmium and mercury, however the MTCA 
Method A soil cleanup values are selected for these two metals because the Method A values are 
lower than the MTCA Method B values.  For chromium in soil, the MTCA Method B soil 
cleanup values protective of groundwater are selected as the PCLs.  The available groundwater 
data for this metal (Table 4) imply that soil concentrations protective of groundwater are most 
applicable, and the cleanup level is higher than the natural background concentration (assuming 
the chromium found on site is all chromium III).  Based on product types that were transported 
through the facility, it is unlikely hexavalent chromium is present. 
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MTCA Method C soil cleanup levels have not been selected as PCLs for any analytes because 
future residential land use cannot be ruled out (see also Section 5.1.1). 

5.1.3 Preliminary Groundwater Cleanup Levels 

Four classes of potential contaminants have been included in analyses of groundwater samples at 
the site: petroleum, VOCs, SVOCs, and metals.  For each analyte under these classes, Table 4 
presents summary statistics for historical groundwater samples collected from monitoring wells 
at the site.  For the purposes of evaluating all historical detections in groundwater, Table 4 
summarizes all groundwater sample results from 1992 through 2006.  For the purpose of 
characterizing current groundwater conditions, only the most recent data should be considered 
(see Section 6.3 for a more detailed discussion of groundwater conditions beneath the site).  For 
each analyte, Table 4 shows the number of sample results available, the number of detections at 
the site, the maximum reporting limit, and the maximum detected concentration.  Columns to the 
right of the statistical summary for each analyte document the relevant potential groundwater 
cleanup levels, including MTCA Methods A, B, and C groundwater cleanup levels. 

The lower of the MTCA Method A or Method B groundwater cleanup value is selected as the 
PCL for each analyte.  MTCA Method C groundwater cleanup levels have not been selected as 
PCLs for any analytes because future residential land use cannot be ruled out (see Section 5.1.1). 

5.1.4 Preliminary Surface Water Cleanup Levels 

Three classes of potential contaminants have been included in analyses of surface water samples 
at the site: petroleum, VOCs (benzene, toluene, ethylbenzene, and xylenes [BTEX]), and PAHs.  
For each analyte under these classes, Table 5 presents summary statistics for historical surface 
water samples.  For each analyte, Table 5 shows the number of sample results available, the 
number of detections at the site, the maximum reporting limit, and the maximum detected 
concentration.  Columns to the right of the statistical summary for each analyte document the 
relevant potential surface water cleanup levels, including MTCA Methods A, B and C surface 
water cleanup levels, the National Recommended Water Quality Criteria (NTR 40 CFR 131.36, 
2006) for protection of human health, Section 304 of the Clean Water Act, and the state surface 
water quality criteria (both acute and chronic criteria for freshwater) for toxics substances (WAC 
173-201A, Table 240[3]) for protection of aquatic organisms. 

No surface water cleanup standards have been established for TPH or xylenes.  The selected PCL 
for benzene is 1.2 µg/L, based on the National Recommended Water Quality Criteria.  The PCLs 
for ethylbenzene and toluene are 530 µg/L and 1,300 µg/L respectively, based on Section 304 of 
the Clean Water Act.  For gasoline and diesel range hydrocarbons, the MTCA Method A 
groundwater cleanup levels are selected as the PCLs. 

5.1.5 Preliminary Air Cleanup Levels 

For those historical analytes in soil, groundwater, or surface water (Tables 3 through 5) that are 
considered volatile compounds with the potential to result in air contamination, potential MTCA 
Method B and C air cleanup levels were calculated and are presented in Table 6.  Because of the 
potential for a future complete pathway from contamination remaining in soil to indoor air in 
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residences, MTCA Method B cleanup levels are appropriate as preliminary air cleanup levels.  
No air sampling has been conducted at the site.  The preliminary air cleanup levels are used 
during this RI/FS to evaluate the need for additional assessment of the vapor intrusion pathway.  
The need to assess air will be based on future soil and groundwater data collected at the site. 

5.1.6 Preliminary Sediment Cleanup Levels 

None of the historical samples at the site have been considered to be sediment.  MTCA reserves 
regulatory authority to address potential releases to freshwater sediments under WAC 173-340-
760, and by reference to freshwater standards under the Washington Sediment Management 
Standards (SMS) (WAC 173-204-340).  However, Ecology has not yet promulgated freshwater 
sediment cleanup levels.  There is an ongoing discussion within the regulatory and scientific 
community regarding monitoring, sampling and analysis of freshwater sediments, and there are 
draft proposed revisions to the SMS for freshwater sediments. 

For this RI/FS, analytical results of solids samples potentially considered to be freshwater 
sediment will be compared to either the Freshwater Sediment Quality Values presented in 
Table 11 of Ecology’s Creation and Analysis of Freshwater Sediment Cleanup Values in 
Washington State, dated July 1997, or the preliminary soil cleanup levels selected in Table 3.  
The rationale for the values selected for each analyte will be based on the characteristics of the 
samples actually collected and will be documented in the data reports.  The need for bioassays 
will be assessed after evaluation of the chemical data generated during the proposed data gap 
investigation (see Section 9.3). 

5.2 PRELIMINARY POINTS OF COMPLIANCE 
The point of compliance element of cleanup standards developed under MTCA identifies where 
on the site the numeric cleanup level must be met for each environmental medium.  In general, 
the preliminary points of compliance for all media at the site are the standard points of 
compliance established in WAC 173-340-720 through -750.  The data and site conditions do not 
currently warrant the proposal of alternative points of compliance.  However, additional data 
collection and analysis may result in a conclusion that alternative points of compliance for one or 
more environmental medium are appropriate.  If so, alternative points of compliance will be 
evaluated when they are proposed. 

The standard points of compliance are: 

• Groundwater: Throughout the site from the uppermost level of the saturated zone 
(shallow aquifer) extending vertically to the lowest most depth (deep aquifer) which 
could potentially be affected by the site (WAC 173-340-720[8][b]) 

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

• Soil:  For soil cleanup levels based on the protection of groundwater, soils throughout the 
site (WAC 173-340-740[6][b]).  For soil cleanup levels based on protection from vapors, 
soils throughout the site from the ground surface to the uppermost groundwater saturated 
zone (WAC 173-340-740[6][c]).  For soil cleanup levels based on human exposure via 



   
 
 

\\Seaprojects\WM&RD\Kinder Morgan\Laurel Station\Enforcement Order Support\RI-FS Workplan\Final Supplemental RI-FS Work Plan.doc 
 18 

direct contact or ecological considerations, soil throughout the site from ground surface 
to 15 feet bgs (WAC 173-340-740[6][d] and WAC 173-340-7490[4][b]). 

• Air:  Ambient air throughout the site (WAC 173-340-750[6]) 

A standard point of compliance for sediment has not been promulgated.  The preliminary point 
of compliance for sediment at the site is therefore based on the definition of sediment in the 
SMS, and the standard point of compliance for other site media. 

• Sediment:  Throughout the site, settled particulate matter located in the predominant 
biologically active aquatic zone, or exposed to the water column 

5.3 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 
The third component of developing cleanup standards is consideration of “applicable state and 
federal laws” (WAC 173-340-700[3]).  MTCA also requires that cleanup actions comply with 
legally applicable state and federal laws and regulations, as well as other applicable or relevant 
and appropriate requirements (ARARs). 

“Legally applicable” requirements under MTCA are “those cleanup standards, standards of 
control, and other environmental protection requirements, criteria, or limitations adopted under 
state or federal law that specifically address a hazardous substance, cleanup action, location or 
other circumstances at the site” (WAC 173-340-710[3]). 

“Relevant and appropriate” requirements are “those cleanup standards, standards of control, 
and other environmental requirements, criteria, or limitations established under state or federal 
law that, while not legally applicable to the hazardous substance, cleanup action, location, or 
other circumstance at a site, address problems or situations sufficiently similar to those 
encountered at the site that their use is well suited to the particular site” (WAC 173-340-
710[4]). 

As part of developing preliminary cleanup standards, chemical-specific ARARs were considered 
on a media-specific basis in Subsections 5.1.2 through 5.1.6.  When cleanup alternatives are 
developed as part of the Feasibility Study (FS), ARARs that potentially apply to the cleanup 
alternatives will be added to this discussion. 

6.0 PREVIOUS INVESTIGATIONS AND INTERIM CLEANUP ACTIONS 

Numerous investigations and interim cleanup actions have been conducted at the site to address 
the potential sources of contamination (i.e., spill areas).  A summary of previous investigations 
and interim cleanup actions conducted at the site is provided below in Section 6.1.  Surface water 
and groundwater investigations are discussed in Sections 6.2 and 6.3, respectively.  Wetlands 
studies are discussed in Section 6.4.  Analytical results are summarized in Tables 7 through 23.  
Sample locations are shown on Figures 8 through 31.  Laboratory analytical reports for the 
samples discussed in Section 6 are provided in Appendix D. 

6.1 SOIL INVESTIGATIONS 
As discussed in Section 5.1.2, much of the available historical data for the site consists of field 
screening data.  Most of these data values were generated using a field GC instrument calibrated 
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against a crude oil standard, and in some cases, a natural gas condensate standard.  To assess 
whether the historical field screening data indicate potentially contaminated soil remains in 
portions of the site, the field screening data values for natural gas condensate and crude oil are 
compared against the TEE cleanup level for diesel.  This value is selected based on the 
hydrocarbon ranges represented by the historical field screening analyses.  The value for natural 
gas condensate is also selected based on the likely absence of benzene considering the age of the 
releases and the frequency of benzene detections documented in Table 3 (12 of 125 samples). 

6.1.1 Historic Spills and Releases 

Investigations and interim cleanup actions conducted at the site to address historical spills and 
releases are discussed below and a summary of analytical data results are presented in Table 7. 

6.1.1.1 1971 Spill 
Soils impacted north of East Smith Road by the 1971 spill were excavated, placed in the 
Boneyard, and landfarmed.  During the 1992 interim RI (Dames & Moore, 1992b), a series of 
test pits were completed north of East Smith Road and in the Boneyard (Figures 8 and 9, 
respectively). 

Test pits TP-5-1 through TP-5-6 were completed north of East Smith Road, and soil samples 
were collected at depths of 1, 5, and 10 feet bgs.  Field GC analysis conducted onsite indicated 
that TPH concentrations in each of the soil samples were below the instrument detection limit of 
25 milligrams per kilogram (mg/kg) (Dames & Moore, 1992a).  Additional soil samples were 
collected in this area to address the December 11, 1991 spill and are discussed in 
Section 6.1.3.10. 

Test pits TP-19 through TP-24 were completed in the Boneyard, and soil samples were collected 
at depths of 1, 5, and 10 feet bgs.  Field GC analysis indicated the presence of low levels of TPH, 
ranging in concentration from 30 to 50 mg/kg, in the 1 foot bgs soil samples collected from test 
pits TP-20, TP-21, and TP-23.  Four confirmation soil samples (TP-20 at 10 feet bgs, TP-21 at 
1 foot bgs, TP-22 at 5 feet bgs, and TP-24 at 1 foot bgs) were submitted to Analytical Resources, 
Inc. (ARI) for TPH analysis.  TPH was detected in the 1 foot bgs sample collected from TP-21 at 
a concentration of 16 mg/kg, and was not detected above the reporting limit in the remaining 
three confirmation samples (Dames & Moore, 1992a). 

Based on this data, the subsurface investigations and interim cleanup actions conducted 
subsequent to the 1971 spill, including excavation of PCS north of East Smith Road, and 
placement and landfarming in the Boneyard, appear to have adequately characterized the vertical 
and lateral extent of contamination and effectively remediated soils impacted by the 1971 spill to 
below the applicable PCLs. 

6.1.1.2 1979 Spill 
Natural gas condensate released during the 1979 spill pooled within the bermed containment area 
surrounding Tank No. 170.  The condensate was pumped back into the tank and no further 
remedial actions were reportedly implemented.  Frozen soils and surface water in the spill area 
were noted to have likely minimized any migration of condensate into the subsurface.  During 
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the 1992 interim RI (Dames & Moore, 1992b), three soil borings (TM-B7, TM-B8, and 
TM-B13) were drilled using hollow stem auger methods within the bermed containment of 
Tanks No. 170 and 180 (Figure 10).  Soil borings TM-B7 and TM-B8 were drilled adjacent to 
the southwest and northeast of Tank No. 170 to depths of 18 and 34 feet bgs, respectively.  Soil 
samples were collected from 3 and 8 feet bgs in boring TM-B7, and from 4, 9, and 34 feet bgs in 
boring TM-B8.  Field GC analysis indicated that TPH levels were below the 25 mg/kg detection 
limit in each of the samples with the exception of the 9-foot bgs sample collected from boring 
TM-B8, where TPH was detected at a concentration of 140 mg/kg, which is below the PCL for 
diesel of 460 mg/kg. 

Soil boring TM-B13 was drilled adjacent to the north of Tank No. 180 to a depth of 26 feet bgs, 
and soil samples were collected from 9 and 24 feet bgs.  Field GC analysis of these two samples 
indicated that TPH concentrations were below the 25 mg/kg detection limit.  The 24-foot bgs 
sample was submitted to ARI for TPH analysis, and TPH (diesel range hydrocarbons) was not 
detected above the reporting limit of 10 mg/kg, which corresponded to the field GC analysis 
(Dames & Moore, 1992a). 

Additional soil sampling was conducted within the containment area of Tanks No. 170 and 180 
in March 2008, prior to reactivation of the tanks after a several year period of being out of 
service.  Soil samples were collected from two hand auger borings (08-B2 and 08-B3) located 
near the northeast and southeast portions of Tank No. 170 at depths of 1, 3, and 4.5 feet bgs, and 
from two locations beneath Tank No. 170 (sample identifications Tank 170-1 and Tank 170-2) at 
depths ranging from the surface to 3.5 feet bgs.  These borings were accessed by cutting holes in 
the bottom of the steel tanks at locations which had evidence of corrosion.  Soil samples were 
also collected from three hand auger borings (08-B4 through 08-B6) located to the west, east, 
and south of Tank No. 180 at depths ranging from 1 to 4.5 feet bgs, and from three locations 
beneath Tank No. 180 (sample identifications Tank 180-1 through Tank 180-3) at depths ranging 
from the surface to 4 feet bgs.  Each of the soil samples were analyzed for gasoline-range 
hydrocarbons by Ecology Method NWTPH-Gx, diesel- and motor oil-range hydrocarbons by 
method NWTPH-Dx, and BTEX by EPA Method 8021B.  Gasoline-, diesel-, and motor oil-
range hydrocarbons were detected at maximum concentrations of 350 mg/kg, 3,100 mg/kg, and 
3,500 mg/kg, respectively, in the 3-foot bgs sample collected at Tank 180-1, which exceeded 
their respective PCLs.  These constituents were not detected above their respective PCLs in the 
soil samples collected from the other locations.  Benzene was detected at a concentration of 33 
micrograms per kilogram (µg/kg) in the 4.5-foot bgs sample collected from 08-B3, which 
slightly exceeded the PCL of 30 µg/kg.  BTEX were not detected above their respective PCLs in 
the remaining soil samples (URS, 2008a). 

During a geotechnical evaluation conducted by URS in 2007, no field evidence of petroleum 
contamination was noted in geotechnical borings (U-3 and U-4) drilled to depths of 23 and 
24 feet bgs on the containment dike to the west of Tanks No. 170 and 180, respectively. 

6.1.1.3 Relief Tank Area 
The containment area around the relief tank and an area adjacent to the south of the containment 
berm were used to store PCS encountered during the 1983 refurbishment of the former burn pit, 
small quantities of soils from miscellaneous small spills and leaks, and PCS from a historic East 



   
 
 

\\Seaprojects\WM&RD\Kinder Morgan\Laurel Station\Enforcement Order Support\RI-FS Workplan\Final Supplemental RI-FS Work Plan.doc 
 21 

Smith Road spill (Dames & Moore, 1992a).  During the 1992 interim RI (Dames & Moore, 
1992b), surface soil samples were collected from three hand auger borings (HA-3-1 through 
HA-3-3) within the relief tank containment berm area.  Subsurface samples were collected from 
a hand auger boring southeast of the tank within the containment area (HA-3-4).  Subsurface soil 
samples were also collected from an additional hand auger boring (HA-3-5) and three test pits 
(TP-3-1 through TP-3-3) in the area adjacent to the south of the containment area (Figure 11). 

Field GC analysis of the surface samples collected from within the containment berm area 
indicated that TPH levels were below the 25 mg/kg detection limit in each of the soil samples 
with the exception of the sample collected from HA-3-2, where TPH was detected at a 
concentration of 200 mg/kg.  The HA-3-3 sample was submitted to ARI for TPH analysis, and 
TPH was not detected above the reporting limit of 10 mg/kg (Dames & Moore, 1992a). 

Soil samples were collected from hand auger borings HA-3-4 and HA-3-5 at depths of 0.5, 5, 
and 8 feet bgs.  Field GC analysis of these samples indicated that TPH levels were below the 
25 mg/kg detection limit.  Soil samples were collected from test pits TP-3-1 through TP-3-3 at 
depths of 0.5, 5, and 10 feet bgs.  Field GC analysis of these samples indicated that TPH levels 
were below the 25 mg/kg detection limit with the exception of the 0.5-foot bgs sample collected 
from TP-3-1 and the 5-foot bgs sample collected from TP-3-2, where TPH was detected at 
concentrations of 80 mg/kg and 4,000 mg/kg, respectively (Dames & Moore, 1992a).  The TPH 
concentration detected in the 5-foot bgs sample collected from TP-3-2 exceeded the PCL of 
460 mg/kg; however, TPH was not detected above the 25 mg/kg detection limit in the 10-foot 
bgs sample collected from TP-3-2. 

Additional soil samples were collected from these two areas and excavation of PCS was 
conducted within the containment berm subsequent to the March 7, 1992 spill, which are 
discussed in Section 6.1.4. 

6.1.2 January 15, 1991 Spill 

The January 15, 1991 spill was originally investigated by W.D. Purnell & Associates (Purnell).  
Purnell’s investigation (W.D. Purnell and Associates, Inc., 1991a) focused on the 16-inch 
Ferndale pipeline and the Order-defined Areas 1 through 3, which are discussed individually 
below.  A summary of soil analytical data generated during the Purnell investigation is presented 
in Table 8. 

6.1.2.1 16-Inch Ferndale Pipeline 
Purnell completed three hand auger borings (TH-1, TH-3, and TH-4) to a depth of approximately 
5 feet bgs adjacent to the north of the 16-inch Ferndale pipeline (Figure 12).  Soil samples 
collected from TH-1, TH-3, and TH-4 at approximately 5 feet bgs were submitted to Sound 
Analytical Services, Inc. (SAS) of Tacoma, Washington for TPH analysis by EPA SW-846 
modified Method 8015 (Method 8015).  Diesel-range hydrocarbons were detected in TH-3 and 
TH-4 at concentrations of 72 mg/kg and 12 mg/kg, respectively.  TPH was not detected above 
the laboratory reporting limit of 10 mg/kg in the soil sample collected from TH-1 (W.D. Purnell 
and Associates, Inc., 1991a). 
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6.1.2.2 Area 1 
Assessment of the lateral extent of contamination in Area 1 included the collection of 39 soil 
samples (sample numbers 1 through 31, 36 through 39, and 47 through 50) collected at depths 
ranging from 0 to 36 inches bgs (Figure 13).  The samples were analyzed for TPH by EPA 
Method 8015.  TPH was not detected above the laboratory reporting limit of 10 mg/kg in 19 of 
the samples.  Diesel-range hydrocarbons were detected in the remaining soil samples at 
concentrations ranging from 45 mg/kg (sample number 36) to 15,411 mg/kg (sample number 13) 
(W.D. Purnell and Associates, Inc., 1991b).  TPH was detected above the PCL of 460 mg/kg in 
15 of the soil samples. 

Fifteen of the 39 soil samples were submitted to the laboratory for analysis of BTEX by EPA 
SW-846 Method 8020.  BTEX were detected at maximum concentrations of 6,830 µg/kg 
(benzene), 57,300 µg/kg (toluene), and 8,640 µg/kg (ethylbenzene), in sample number 1 which 
was collected at a depth of 0 to 10 inches bgs.  Xylenes were detected at the highest 
concentration of 109,000 µg/kg in sample 13 which was collected at a depth of 10 to 14 inches 
bgs.  BTEX were detected above their respective PCLs of 30 µg/kg, 7,000 µg/kg, 6,000 µg/kg, 
and 9,000 µg/kg in sample numbers 1 and 13.  Benzene and xylenes were also detected above the 
PCL in sample numbers 2, 10, 16, and 21.  The reporting limit for benzene (50 µg/kg) was above 
the PCL of 30 µg/kg in samples reported as not detected for benzene.  Toluene was also detected 
above the PCL in sample numbers 10 and 21. 

Soil sample number 47 was submitted to the laboratory for analysis of PAHs by EPA SW-846 
Method 8270.  Naphthalene, fluorene, and phenanthrene were detected at concentrations of 810 
µg/kg, 400 µg/kg, and 250 µg/kg, respectively.  The concentrations of naphthalene and fluorene 
were below their respective PCLs of 1,600 µg/kg and 3,200 µg/kg.  A PCL was not established 
for phenanthrene. 

The lateral extent of soil contamination resulting from the January 15, 1991 spill appears to have 
been adequately characterized in Area 1, with the exception of the northern extent, which 
migrated through a stormwater culvert into Area 2 north of East Smith Road (see 
Section 6.1.2.3). 

To further assess the vertical extent of contamination in portions of the spill area, 13 soil samples 
were collected from 3 Shelby Tube samplers (SH-1 through SH-3) advanced within Area 1 
(Figure 13).  Three soil samples were collected from SH-1 (4 to 6, 16 to 18, and 28 to 30 inches 
bgs) and five soil samples were collected from both SH-2 and SH-3 (4 to 6, 10 to 12, 16 to 18, 
22 to 24, and 28 to 30 inches bgs).  TPH was not detected above the laboratory reporting limit of 
10 mg/kg in 9 of the samples, including all five samples collected from SH-3.  Diesel-range 
hydrocarbons were detected in the 4 to 6 inch bgs (843 mg/kg) sample collected from SH-1, 
which exceeds the PCL, but were not detected above laboratory reporting limits in the deeper 
samples collected from 16 to 18 and 28 to 30 inches bgs.  Diesel-range hydrocarbons were also 
detected in the 4 to 6 (2,053 mg/kg), 10 to 12 (4,907 mg/kg), and 16 to 18 inch bgs 
(1,667 mg/kg) samples collected from SH-2, which exceed the PCL, but were not detected above 
laboratory reporting limits in the deeper samples collected from 22 to 24 and 28 to 30 inches bgs. 

Four of the samples collected with detectable concentrations of TPH were also analyzed for 
PAHs.  Naphthalene, fluorene, and phenanthrene were detected in each of the samples at 
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concentrations ranging from 500 µg/kg (SH2 at 4 to 6 inches bgs) to 5,500 µg/kg (SH-1 at 4 to 
6 inches bgs), 500 µg/kg (SH-2 at 4 to 6 inches bgs) to 1,200 µg/kg (SH-1 at 4 to 6 inches bgs), 
and 400 µg/kg (SH-2 at 4 to 6 inches bgs) to 800 µg/kg (SH-1 at 4 to 6 inches bgs), respectively.  
Benzo(b)fluoranthene was detected at a concentration of 100 µg/kg in the 4 to 6 inch bgs sample 
collected from SH-1.  The concentrations of the detected PAHs in these four samples were below 
their respective PCLs, if established, with the exception of the naphthalene concentrations 
detected in the 4 to 6 inch bgs sample collected from SH-1 and the 10 to 12 inch bgs and 16 to 18 
inch bgs samples collected from SH-2. 

Although the 4 to 6 inch bgs sample collected from SH-1 and the 4 to 6, 10 to 12, and 16 to 
18 inch bgs samples collected from SH-2 exceeded the PCL for TPH, the vertical extent of soil 
contamination at these locations was defined.  However, the vertical extent of naphthalene 
impacts exceeding the PCL at SH-1 and SH–2 was not defined. 

Three monitoring wells (MW-1 through MW-3) were installed in Area 1 that were screened from 
approximately 2.5 to 3 feet bgs and were sampled on at least three occasions between March and 
June, 1991.  The wells were installed within a designated wetland area and groundwater levels in 
these wells ranged from 2.5 to 12.5 inches bgs.  Based on the depth to water in these wells, water 
samples collected from these wells are considered to be representative of surface water and are 
discussed in more detail in Section 6.2.2. 

Approximately 2,250 cubic yards (cy) of PCS was estimated in Area 1 as a result of the 
January 15, 1991 spill incident.  Insitu treatment was recommended as the preferred remedial 
alternative.  No documentation was found that indicated impacted soils exceeding PCLs within 
Area 1 were remediated. 

6.1.2.3 Area 2 
To assess the lateral extent of contamination in Area 2, 10 soil samples (sample numbers 32 
through 35, 40, 41, and 51 through 54) were collected (Figure 14) at depths ranging from 0 to 
18 inches bgs.  Each of the samples was analyzed for TPH by Method 8015.  TPH was not 
detected above the laboratory reporting limit of 10 mg/kg in 5 of the samples.  Diesel-range 
hydrocarbons were detected in the remaining soil samples at concentrations ranging from 
18 mg/kg (sample number 35) to 439 mg/kg (sample number 41).  TPH was not detected above 
the PCL in the remaining soil samples (W.D. Purnell and Associates, Inc., 1991b). 

The vertical extent of contamination in Area 2 was determined in the field to be limited to the 
ground surface and/or surface water, and within the upper 3 inches of soil.  The vertical extent of 
contamination was confirmed by advancing a Shelby Tube (SH–4) at the approximate location of 
sample number 41.  Three soil samples were collected from SH–4 at depths of 4 to 6, 18 to 20, 
and 28 to 30 inches bgs, and were submitted to the laboratory for TPH analysis.  TPH was not 
detected above the laboratory reporting limit of 10 mg/kg in any of the samples.  Approximately 
300 cy of PCS were estimated within Area 2 as a result of the January 15, 1991 spill incident.  
Insitu treatment was recommended as the preferred remedial alternative (W.D. Purnell and 
Associates, Inc., 1991b).  However, it does not appear that impacted soils within Area 2 were 
remediated. 
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6.1.2.4 Area 3 
Purnell’s assessment of Area 3 was limited to a surface water monitoring program at Dams 2 
and 3.  Surface water investigations are discussed in Section 6.2. 

Fisheries Assessment 

To assess the effects of the January 15, 1991 spill incident, 9 stations located between the spill 
origin and the mouth of Deer Creek were sampled on March 26, 1991 (Seymour & Associates, 
1991).  Approximately 150 to 300 feet of the creek was electrofished at each station.  Juvenile 
fish were stunned, netted, identified as to species and age class, and returned to the creek.  
Stations included spawning areas, pool and riffle sections, forested and residential areas, 
agricultural sections, and an area within the spill cleanup zone.  The purpose of the sampling was 
to evaluate the diversity of juvenile fish in the creek and to detect any abnormal situation that 
may have been the result of the spill.  No attempt was made to enumerate total population size 
during this investigation.  Based on the results of the assessment, Seymour & Associates 
concluded that the January 15, 1991 spill incident did not have a measurable impact upon the 
fish resources of Deer Creek, below Hannegan Road (Dames & Moore, 1992a). 

6.1.3 Station Area and December 11, 1991 Spill 

To address contamination identified during the station upgrading activities implemented 
subsequent to the January 15, 1991 spill, and contamination resulting from the December 11, 
1991 spill, the following sub-areas were investigated and are discussed below:  the former pump 
station area, former oily water sump, former burn pit, former oil/water separator, former drain 
line between the oily water sump and the burn pit, former drain tile, former waste pit, 16-inch 
Ferndale pipeline, 20-inch Main pipeline, and the former PSE electrical substation (Figure 2A). 

Due to the close proximity of many of the sub-areas to one another, distinguishing the exact 
source or contribution of contamination identified in the soil at each sub-area was difficult or 
impossible to determine.  The majority of the sub-areas discussed below (designated “former”) 
were removed during the upgrading activities conducted at the site between 1991 and 1992.  The 
field investigation conducted during Dames & Moore’s 1992 interim RI initially focused on the 
areas around the former drain line between the former oily water separator and former burn pit.  
The area of soil investigation was subsequently extended out from the boundaries of these initial 
areas to assess the lateral extent of hydrocarbon occurrence.  Where hydrocarbon impacts 
extended beyond the depth capabilities of the backhoe utilized to perform test pits, soil borings 
were drilled to complete the assessment in these areas. 

6.1.3.1 Former Pump Station Area 
During station upgrading activities in December 1991, three pumps were removed from the 
pump station area, and soil samples were collected at two-foot intervals beneath the pumps from 
test pits (PB-1, PB-2, and PB-4) completed to depths ranging from 12 to 17 feet bgs (Figure 15).  
Field GC analysis indicated that TPH levels were below the 25 mg/kg detection limit in each of 
the samples with the exception of the 6 and 10-foot bgs samples collected from test pit PB-4, and 
the 12-foot bgs sample collected from test pit PB-2, where TPH was detected at concentrations 
of 1,900 mg/kg, 64 mg/kg, and 5,300 mg/kg, respectively.  The vertical extent of TPH 
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contamination was defined in test pit PB-4 as TPH was below the 25 mg/kg detection limit in the 
12-foot bgs sample (Dames & Moore, 1992a and 1992b); however, the vertical extent of TPH 
contamination was not defined at test pit PB-2. 

Three additional test pits (TP-1, TP-2, and TP-18) were completed in the station area in 
November and December 1991, and soil samples were collected at 4 feet bgs (Figure 15).  Field 
GC analysis indicated that TPH levels were below the 25 mg/kg detection limit in each of the 
samples (Dames & Moore, 1992a and 1992b). 

Soil borings TM-B10, TM-B14, and TM-B15 were drilled in the pump station area in February 
1992 to depths of 40, 55, and 30 feet bgs, respectively (Figure 15).  Groundwater was 
encountered at approximately 25 feet bgs in boring TM-B15, but was not encountered in 
TM-B10 or TM-B14.  Field screening of soil samples collected from 15 and 40 feet bgs in boring 
TM-B10 did not identify TPH above the 25 mg/kg detection limit.  The field screening result at 
25 feet bgs was approximately 28 mg/kg, which is below the PCL.  The 15-foot bgs soil sample 
collected from TM-B10 was submitted to ARI for WTPH-HCID analysis, and TPH was not 
detected above the reporting limit of 10 mg/kg.  Field screening of soil samples collected from 
13 and 54 feet bgs in boring TM-B14 identified TPH at concentrations of 430 mg/kg and less 
than the 25 mg/kg detection limit, respectively.  A soil sample collected from 34 feet bgs in 
TM-B14 was submitted to ARI for TPH analysis, and diesel-range hydrocarbons were detected 
at a concentration of 20 mg/kg.  Field screening of a soil sample collected from 29 feet bgs in 
boring TM-B15 identified TPH at a concentration of 1,600 mg/kg.  However, a sample collected 
from 30 feet bgs in TM-B15 was submitted to ARI for TPH analysis, and diesel-range 
hydrocarbons were detected at 50 mg/kg (Dames & Moore, 1992a and 1992b), which is below 
the PCL.  A summary of the analytical results for samples collected in the former pump station 
area are presented in Table 9. 

6.1.3.2 Former Oily Water Sump 
To assess potential hydrocarbon contamination in the area of the former oily water sump, soil 
borings TM-B4 and TM-B16 were drilled to depths of 28 and 40 feet bgs, respectively, and were 
completed as shallow monitoring wells SW-4 and SW-5 (Figure 16).  Monitoring wells SW-4 
and SW-5 were screened from 18 to 28 feet bgs and 34 to 39 feet bgs, respectively.  
Groundwater analytical results for monitoring wells SW-4 and SW-5 are discussed in 
Section 6.3.1. 

Soil field screening results from samples collected at 18 and 23 feet bgs in boring TM-B4 
identified TPH at concentrations of 400 mg/kg and 1,300 mg/kg, respectively.  However, TPH 
was not detected above the 25 mg/kg detection limit in the 28-foot bgs sample collected from 
TM-B4.  The sample collected from TM-B4 at 18 feet bgs was submitted to ARI for BTEX, 
WTPH-HCID, TPH-418.1, SVOCs, and priority pollutant metals analyses.  BTEX were either 
not detected above the laboratory reporting limit or not detected above their respective PCLs.  
The reporting limit for benzene exceeded the PCL of 30 µg/kg.  Diesel-range hydrocarbons and 
TPH by Method 418.1 were detected at concentrations of 320 mg/kg and 1,200 mg/kg, 
respectively.  SVOCs were not detected above their respective PCLs with the exception of 2-
methylnaphthalene, which was detected at a concentration of 1,300 µg/kg.  Metals were not 
detected above their respective PCLs. 
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Soil samples collected from boring TM-B16 at 13, 19, 29, and 39 feet bgs were submitted to ARI 
for WTPH-HCID analysis.  Diesel-range hydrocarbons were detected at concentrations of 
3,100 mg/kg and 510 mg/kg in the 13 and 19 foot bgs samples, respectively, which exceed the 
PCL of 460 mg/kg.  TPH was detected in the 29 foot bgs sample at a concentration of 30 mg/kg.  
TPH was not detected in the sample collected at 39 feet bgs. (Dames & Moore, 1992a and 
1992b). 

A summary of the analytical results for soil samples collected in the former oily water sump are 
presented in Table 10.  Based on this data, the vertical extent of TPH impacts above PCLs in soil 
appear to have been adequately characterized at boring locations TM-B4 and TM-B16; however, 
the lateral extent of contamination exceeding PCLs is undefined. 

6.1.3.3 Former Burn Pit and Former Oil/Water Separator 
To assess potential hydrocarbon contamination in the area of the former burn pit and former 
oil/water separator, four test pits (TP-6, TP-7, TP-10, and BURNPIT #1) and three soil borings 
(TM-B2, TM-B3, and TM-B6) were completed in this area (Figure 17) from November 1991 
through February 1992. 

Field screening of soil samples collected from the test pits identified maximum TPH 
concentrations of 1,200 mg/kg at 13 feet bgs in TP-6 and 13,200 mg/kg at 5 feet bgs in TP-7.  
TPH concentrations in TP-6 decreased to 220 mg/kg at 15 feet bgs, and to 51 mg/kg at 
15 feet bgs in TP-7, which are below the PCL.  BTEX, TPH by Method 418.1, or diesel-range 
petroleum hydrocarbons by WTPH-HCID were not detected above their respective laboratory 
reporting limits or PCLs in the 10-foot bgs sample from TP-6 that was submitted to ARI for 
analysis.  The reporting limit for benzene was above the PCL.  The sample was also analyzed for 
gasoline-range petroleum hydrocarbons and the concentration detected was 12 mg/kg, below the 
PCL.  TPH was not identified above the 25 mg/kg detection limit in the samples collected from 
test pit TP-10 (Dames & Moore, 1992a and 1992b). 

One soil sample was collected from BURNPIT #1 at a depth of 3 feet bgs and submitted to ARI 
for WTPH-HCID, BTEX, metals, and PAH analysis.  Diesel-range hydrocarbons were detected 
at a concentration of 170 mg/kg, and ethylbenzene and xylenes were detected at concentrations 
of 830 µg/kg and 2,100 µg/kg, respectively.  Benzene was not detected above the laboratory 
reporting limit of 160 µg/kg.  ARI’s reporting limit for benzene exceeded the PCL of 30 µg/kg.  
Toluene was not detected.  Metals identified in the sample were not detected above their 
respective PCLs.  Naphthalene, fluorene, phenanthrene, pyrene, dibenz(a,h)anthracene, 
indeno(1,2,3)pyrene, and chrysene were detected in the BURNPIT #1 sample at concentrations 
below their respective PCLs, where established (Dames & Moore, 1992a and 1992b); however, 
2-methylnaphthalene (750 µg/kg) was detected above the PCL of 320 µg/kg. 

Soil borings TM-B2 and TM-B3 were drilled to depths of 20 and 50 feet bgs, respectively, and 
were completed as shallow monitoring wells SW-1 and SW-2 (Figure 17).  Groundwater 
analytical results for monitoring wells SW-1 and SW-2 are discussed in Section 6.3.1. 

Soil boring TM-B6 was drilled to a depth of 58 feet bgs.  Field screening did not identify 
hydrocarbon impacts at this location.  Field screening did not identify hydrocarbon impacts in 
TM-B2 from 5 to 20 feet bgs, or in TM-B3 from 22 to 47 feet bgs.  The 5-foot bgs soil sample 
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collected from TM-B2 was submitted to ARI for TPH analysis by Method 418.1, and TPH was 
detected at a concentration of 21 mg/kg (Dames & Moore, 1992a and 1992b), below the PCL. 

The analytical results for soil samples collected in the former burn pit and former oil/water 
separator area are summarized in Table 11.  Based on this data, the vertical extent of TPH 
impacts above PCLs in soil appear to have been adequately characterized at test pit locations 
TP-6, TP-7, TP-10, and BURNPIT #1 and boring locations TM-B2, TM-B3, and TM-B6; 
however, the lateral extent of contamination exceeding PCLs at test pits TP-6 and TP-7 appears 
to be undefined. 

6.1.3.4 Former Drain Line Between Oily Water Sump and Burn Pit 
To assess potential hydrocarbon contamination in the area of the former drain line between the 
former oily water sump and the former burn pit, one test pit (TP-8) and six soil borings (TM-B18 
and TM-B20 through TM-B24) were completed in this area between November 1991 and 
February 1992 (Figure 18). 

Field screening of soil samples collected from TP-8 identified TPH at concentrations ranging 
from below the 25 mg/kg detection limit to 100 mg/kg.  The 6-foot bgs soil sample was 
submitted to ARI for BTEX, TPH by Method 418.1, and WTPH-HCID analysis.  BTEX were 
not detected above their respective laboratory reporting limits; however, ARI’s reporting limit 
for benzene exceeded the PCL.  TPH was detected at a concentration of 140 mg/kg and gasoline-
range hydrocarbons were detected at 38 mg/kg (Dames & Moore, 1992a and 1992b), which are 
below their respective PCLs. 

Soil borings TM-B18 and TM-B20 through TM-B24 were drilled to depths of 30, 24.5, 15, 10, 
13.5, and 10 feet bgs, respectively.  Field screening of soil samples collected from these borings 
did not identify TPH concentrations above the 25 mg/kg detection limit (Dames & Moore, 1992a 
and 1992b). 

A summary of the analytical results for soil samples collected in the area of the former drain line 
between the former oily water sump and former burn pit is presented in Table 12.  Based on this 
data, the lateral and vertical extent of TPH impacts exceeding PCLs appears to have been defined 
at these sampling locations. 

6.1.3.5 Former Drain Tile 
In December 1991, soil boring TM-B5 was drilled between the former drain tile and the 16-inch 
Ferndale pipeline to a depth of 32 feet bgs, and was completed as shallow monitoring well SW-3 
(Figure 19).  Groundwater analytical results for monitoring well SW-3 are discussed in 
Section 6.3.1.  Soil samples were collected at depths of 8, 13, and 18 feet bgs, and field screening 
of soil samples collected from TM-B5 did not identify TPH above the 25 mg/kg detection limit.  
The 13-foot bgs soil sample was submitted to ARI for TPH analysis by Method 418.1, and TPH 
was not detected above the laboratory reporting limit of 10 mg/kg (Dames & Moore, 1992a and 
1992b).  Additional soil samples were collected and excavation of PCS was conducted in this 
area subsequent to the October 2000 spill incident and is discussed in Section 6.1.5. 
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During January and February 1992, the former drain tile was removed as it was no longer needed 
subsequent to the station upgrading activities.  The excavation to remove the drain tile was 
approximately 4 feet wide and varied in depth from approximately 6 feet at the south end where 
the drain tile connected to the 16-inch Ferndale pipeline, to approximately 1 foot in depth at the 
north end where the drain tile daylighted (Figure 19).  Portions of the 16-inch Ferndale pipeline 
also were exposed during the excavation activities to remove below-ground instrumentation no 
longer required.  TPH concentrations of soils removed during the excavation activities ranged 
from less than 25 mg/kg to 3,700 mg/kg.  Nine post-excavation soil samples were collected 
(DTE-1 through DTE-7, EXFERN-5 and EXFERN-7) and field screening identified TPH in 
DTE-1 (base of excavation sample) and DTE-3 (sidewall sample) at concentrations of 680 mg/kg 
and 36 mg/kg, respectively.  The DTE-1 sample was submitted to ARI for WTPH-HCID analysis 
and diesel-range hydrocarbons were detected at a concentration of 460 mg/kg (Dames & Moore, 
1992c), which is equal to the PCL.  Approximately 40 cy of soil exhibiting field evidence of 
petroleum contamination was excavated and placed in one of the PCS storage cells located 
within Study Unit 7.  Clean fill was reportedly used to backfill the drain tile excavation. 

A summary of the analytical results for soil samples collected in the former drain tile excavation 
area are presented in Table 13.  Based on this data, the lateral and vertical extent of TPH impacts 
exceeding PCLs appears to have been defined at the former drain tile location, with the exception 
of location DTE-1. 

6.1.3.6 Former Waste Pit 
To assess potential hydrocarbon contamination in the area of the suspected former waste pit, two 
test pits (TP-4 and TP-5) and three soil borings (TM-B19, TM-B25, and PIT #1) were completed 
in this area between November 1991 and February 1992 (Figure 20). 

Test pits TP-4 and TP-5 were completed to 12 and 14 feet bgs, respectively.  Field screening of 
soil samples collected from TP-4 and TP-5 did not identify TPH above the 25 mg/kg detection 
limit with the exception of the 5-foot bgs sample collected from TP-5 (50 mg/kg).  A sample 
collected from TP-5 at 14 feet bgs was submitted to ARI for TPH analysis by Method 418.1.  
TPH was not detected above the laboratory reporting limit of 10 mg/kg (Dames & Moore, 1992a 
and 1992b). 

Soil borings TM-B19, TM-B25, and PIT #1 were drilled to depths of 18, 20, and 15 feet bgs, 
respectively.  Field screening of samples collected from TM-B19 and TM-B25 did not identify 
TPH above the 25 mg/kg detection limit.  The 15-foot bgs soil sample collected from PIT #1 was 
submitted to ARI for analysis of metals, VOCs by EPA Method 8240, and SVOCs by EPA 
Method 8270.  Metals identified in the sample were not detected above their respective PCLs.  
Toluene (450 µg/kg) was detected in the sample at a concentration below its respective PCL.  
Other VOCs were either not detected or were below their respective PCLs.  The reporting limit 
for benzene (190 µg/kg) exceeds the PCL.  SVOCs detected in the sample included 
2-methylnaphthalene (200 µg/kg), butylbenzylphthalate (370 µg/kg), naphthalene (79 µg/kg), 
and phenanthrene (47 µg/kg), each of which were below their respective PCLs, where 
established. 

A summary of the analytical results for soil samples collected in the former waste pit area are 
presented in Table 14.  Based on this data, the lateral and vertical extent of TPH, VOC, SVOC, 
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and metals impacts exceeding PCLs appears to have been defined at the former waste pit 
location. 

6.1.3.7 16-Inch Ferndale Pipeline 
As discussed in Section 6.1.3.5, the 16-inch Ferndale pipeline was partially exposed during the 
former drain tile excavation activities conducted during January and February 1992 and soil 
samples were collected along the exposed pipeline as shown on Figure 19.  Field screening of 
soils removed during the excavation activities identified TPH at concentrations ranging from less 
than 25 mg/kg (EXFERN-1) to 3,700 mg/kg (EXFERN-11) (Dames & Moore, 1992c).  Field 
screening of post-excavation soil samples EXFERN-5 and EXFERN-7 did not identify TPH 
above the 25 mg/kg detection limit.  Approximately 40 cy of PCS was excavated and placed in 
one of the PCS storage cells located within Study Unit 7.  Clean fill was reportedly used to 
backfill the excavation (Dames & Moore, 1992c).  The analytical results for post-excavation soil 
samples collected in the area of the 16-inch Ferndale pipeline are summarized in Table 13.  
Additional soil samples were collected and excavation of PCS was conducted in this area 
subsequent to the October 26, 2000 spill incident, which is discussed in Section 6.1.5. 

6.1.3.8 20-Inch Main Pipeline 
The 20-inch Main Pipeline was exposed in January 1992 for inspection and maintenance.  The 
excavation was reportedly extended to depths ranging from approximately 7 to 15 feet bgs.  A 
total of 34 post-excavation soil samples were collected from the trench, including 18 bottom of 
excavation samples (designated “PLB”) and 16 sidewall samples (designated “PLS”) 
(Figure 21).  The sample depths were not documented.  Field screening of the post-excavation 
soil samples did not identify TPH above the 25 mg/kg detection limit.  Several of the post-
excavation samples were submitted to ARI for analysis for TPH by Method 418.1 and WTPH-
HCID.  Diesel-range petroleum hydrocarbons were detected at 7 feet bgs in sample PLB-1-1 at a 
concentration of 110 mg/kg, which is below PCL.  The remaining post-excavation soil samples 
submitted to ARI did not detect TPH above 20 mg/kg (Dames & Moore, 1992a and 1992b). 

Eighteen soil samples were collected from stockpiled material generated during the 20-inch Main 
Pipeline work, two of which were submitted to ARI for WTPH-HCID analysis.  TPH 
concentrations ranged from non-detect to 39 mg/kg (diesel-range hydrocarbons).  The stockpiled 
material was reportedly placed in one of the PCS storage cells located within Study Unit 7 
(Dames & Moore, 1992b). 

The analytical results for soil samples collected in the area of the 20-inch Main Pipeline are 
summarized in Table 15.  Based on this data, TPH impacts identified during exposure of the 
20-inch Main Pipeline during the January 1992 inspection and maintenance activities appear to 
be minimal and do not exceed PCLs. 

6.1.3.9 Former PSE Electrical Substation 
To determine whether PCB-containing fluids had leaked from either the onsite electrical 
substation near the northwest corner of the site and/or the transformer located near the Laurel 
Station office, five hand auger borings (ES-1 through ES-5) were advanced in the areas of 
concern in March 1992 (Figure 22).  Two soil samples were collected from each hand auger 
location at depths ranging between 4 and 12 inches bgs and were submitted to ARI for PCB 
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analysis.  PCBs were not detected in any of the soil samples above the laboratory reporting limit 
of 0.05 mg/kg (Dames & Moore, 1992a and 1992b).  The analytical results for soil samples 
collected in the area of the former PSE electrical substation are summarized in Table 16. 

6.1.3.10  December 11, 1991 Spill 
Surficial soils in the station area affected by airborne and pooling oil resulting from the 
December 11, 1991 spill were scraped from the surface and reportedly placed in one of the PCS 
storage cells located within Study Unit 7.  Post-excavation soil samples EX-10, EX-11, EX-13, 
and EX-15 through EX-17 were collected from near the surface following excavation of 
impacted soils (see Figure 23) and TPH was not detected above 61 mg/kg based on field 
screening (Dames & Moore, 1992a and 1992b). 

Thirty-eight surface soil samples (HA-6-1 through HA-6-20 and SS-6-1 through SS-6-8 and 
SS-6-11 through SS-6-20) were collected to the north, northeast, and east of the pump station 
area to further assess potential hydrocarbon impacts downwind of the December 11, 1991 spill 
location (Figure 23).  Field screening of the soil samples did not identify TPH above the 
25 mg/kg detection limit.  Six of the samples (HA-6-5, HA-6-9, HA-6-11, HA-6-20, SS-6-7, and 
SS-6-15) were submitted to ARI for WTPH-HCID analysis, and TPH was not detected above the 
laboratory reporting limit of 10 mg/kg (Dames & Moore, 1992b). 

The analytical results for soil samples collected as a result of the December 11, 1991 spill are 
summarized in Table 17.  Based on this data, the subsurface investigations and interim cleanup 
actions conducted subsequent to the December 11, 1991 spill, including excavation of PCS in the 
pump station area and placement in one of the PCS storage cells in Study Unit 7 appear to have 
adequately characterized the vertical and lateral extent of contamination and effectively 
remediated soils impacted by this spill. 

6.1.4 March 7, 1992 Spill 

Following the recovery of crude oil spilled during the March 7, 1992 spill incident, PCS located 
within the containment berm surrounding the relief tank was excavated and reportedly placed in 
one of the PCS storage cells located in Study Unit 7.  Seven post-excavation soil samples 
(PRT-1, PRT-2, PRT–3, PRT–4, PRT-5, PRT0-1, and PRT0-2) were collected from within the 
containment berm as shown on Figure 24 and submitted to ARI for analysis.  TPH was detected 
in samples collected at 2 feet bgs from PRT-1 and PRT-2 at concentrations of 16,000 mg/kg and 
10,000 mg/kg, respectively, which exceed the PCL.  TPH was not detected in the remaining five 
post-excavation samples (Dames & Moore, 1992a).  The excavation reportedly extended to 
approximately 4 feet bgs in the eastern half of the containment area, and to 2-3 feet bgs in the 
western half; however, additional post-excavation samples were not collected.  Subsequent to the 
removal of PCS, the containment area and dykes were reconstructed with an impermeable clay 
liner. 

In addition to constructing the March 7, 1992 Spill Containment Dam at the southern limit of the 
spill path (Figures 2A and 2B), a water flood and skimming operation was implemented to 
remove free product from the wetland area.  Process water generated during this operation was 
transferred to Tank No. 170 for settling.  Following the flooding and skimming operation, oil-
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contaminated debris was manually removed from the wetland area and shipped to Recomp of 
Washington for industrial incineration (TMOPL Corporation, 1992). 

A summary of the analytical results for soil samples collected in the area of the March 7, 1992 
spill are presented in Table 18.  Based on this data, the vertical and lateral extent of TPH impacts 
within the containment area and exceeding the PCL were not fully characterized within the 
containment berm.  Surface water sample collection associated with the wetland area is described 
in Section 6.2.2.2.  No solids sampling was conducted in the wetland area. 

6.1.5 October 26, 2000 Spill 

As described in Section 3.6, the primary areas impacted by the October 26, 2000 spill incident 
were downslope from the release location (Figure 25).  Following initial response actions, soil 
excavation was performed at locations where field-screening indicated elevated levels of 
petroleum contamination existed.  Seventy-two (72) post-excavation soil samples were collected 
from the excavations for analysis of diesel, heavy oil, and gasoline-range hydrocarbons (Ecology 
Methods NWTPH-Dx and NWTPH-Gx), and BTEX (EPA Method 8021B).  Initially, 7 of the 72 
post-excavation soil samples (PEX-6-S-5, PEX-9-B-10, PEX-11-S-7, PEX-12-S-7, PEX-13-S-5, 
PEX-14-S-1, and PEX-72-B-1) contained concentrations of petroleum hydrocarbons and/or 
BTEX constituents that exceeded MTCA cleanup levels.  Additional excavation was performed 
at these seven locations and the areas were re-sampled (PEX-48-S-4, PEX-77-B-11, PEX-38-S-
4, PEX-77-B-11, PEX-55-S-2, PEX-53-S-1.5, and PEX-76-B-4).  Petroleum hydrocarbons or 
BTEX were not detected above applicable PCLs in the areas where additional excavation was 
performed.  Post-excavation soil samples collected from the lower excavation were either non-
detect for petroleum hydrocarbons or BTEX constituents or were below applicable PCLs, with 
the exception of sample PEX-34-S-1, where benzene was detected at a concentration of 125 
µg/kg, which was below the 2000 MTCA cleanup level of 500 µg/kg.  Two post-excavation soil 
samples collected from the upper excavation (PEX-17-B-5 and PEX-18-S-3) contained benzene 
at concentrations of 139 µg/kg and 96.1 µg/kg, respectively, above the PCL of 30 µg/kg, but did 
not exceed the 2000 MTCA cleanup level of 500 µg/kg (URS, 2001). 

Approximately 3,500 tons of PCS was excavated and placed in two lined containment cells 
located within Study Unit 7.  Fifteen soil samples were collected from the stockpiled material 
and analyzed for diesel, heavy oil, and gasoline-range hydrocarbons, and BTEX.  Gasoline-range 
hydrocarbons ranged in concentration from non-detect to 720 mg/kg; diesel-range hydrocarbons 
ranged in concentration from non-detect to 1,500 mg/kg; and heavy oil-range hydrocarbons 
ranged in concentration from non-detect to 1,100 mg/kg.  BTEX were detected at maximum 
concentrations of 2,700 µg/kg, 16,000 µg/kg, 5,200 µg/kg, and 36,000 µg/kg, respectively.  
Approximately 3,500 tons of PCS was transported offsite to the CSR America Associated (aka, 
Associated Sand and Gravel) facility in Everett, Washington, where it was treated by low 
temperature thermal desorption (URS Corporation, 2001).  The post-excavation and stockpile 
soil sample analytical results associated with the October 26, 2000 spill incident are summarized 
in Table 19. 

With the exception of benzene concentrations at sample locations PEX-17-B-5, PEX-18-S-3, and 
PEX-34-S-1, the cleanup actions implemented during the October 26, 2000 spill appear to have 
effectively remediated PCS to below applicable PCLs. 
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6.1.6 PCS Storage Cells 

As described in Sections 6.1.3.10 and 6.1.4 above, PCS removed during various interim actions 
was placed into seven PCS storage cells located south of the main pump station facility (Study 
Unit 7).  The storage cells were constructed within and used the native silty clay soils for the cell 
sidewalls.  The cells were lined with a 30-mil PVC/nitrile synthetic liner.  PCS within the 
enclosure was covered with a 20-mil high density polyethylene tarp.  The seams of the liner were 
chemically welded by the manufacturer, while the exterior tarp seams were overlapped by 6 to 
8 inches and laced together (Dames & Moore, 1993a). 

From October through December 1992, three and a half of the PCS storage cells (Nos. 1, 4S, the 
western half of Cell No. 5, and the “blue tarp”) were consolidated into four other storage cells 
(Nos. 2 through 5) (Figure 26).  The remaining cells were also regraded so that stormwater 
would not accumulate on the tarps covering the cells.  Subsequent to the consolidation and 
regrading work, post-consolidation soil samples were collected from beneath the former liners of 
PCS Storage Cell Nos. 1, 4S, the western half of Cell No. 5, and the blue tarp (Figure 26).  A 
total of 35 post-consolidation soil samples were collected from beneath the former storage cell 
liners and were submitted to ARI for WTPH-HCID analysis.  None of the samples contained 
TPH at concentrations above the laboratory reporting limit of 10 mg/kg (Dames & Moore, 
1993b).   

In July 1993, soil samples were collected within Storage Cell Nos. 2 through 5 for waste 
characterization purposes.  The soil samples were collected from a series of 24 hand auger 
borings as shown on Figure 26, and were submitted to ARI for WTPH-HCID and BTEX 
analysis.  Two samples with elevated TPH concentrations were also analyzed for PAHs.  TPH 
was detected in Storage Cell Nos. 2 through 5 at maximum concentrations of 7,200 mg/kg, 
(gasoline-range hydrocarbons), 22,000 mg/kg (diesel-range hydrocarbons), and 7,800 mg/kg 
(heavy-oil range hydrocarbons).  BTEX were detected at maximum concentrations of 5,400 
µg/kg, 21,000 µg/kg, 12,000 µg/kg, and 52,000 µg/kg, respectively.  Three samples analyzed for 
PAHs contained concentrations well below the threshold values applied by the State of 
Washington at that time for determining if the material was considered a dangerous waste 
(Dames & Moore, 1993a). 

Between June and October 1994, approximately 8,000 cy of PCS was removed from the storage 
cells and transported to permitted treatment and disposal facilities including:  Roosevelt Regional 
Landfill in Roosevelt, Washington; Associated Sand & Gravel in Everett, Washington; and 
Holnam Inc. cement facility in Seattle, Washington.  Based on their January 26, 1995 letter 
(Appendix E), Ecology considered the interim cleanup action complete and required no further 
action for the PCS storage cells (Ecology, 1995). 

A summary of soil analytical results for soil samples collected in association with the PCS 
storage cells is presented as Table 20. 

6.2 SURFACE WATER INVESTIGATIONS 
Subsequent to the January 15, 1991, December 11, 1991, and March 7, 1992 spill incidents, 
surface water sampling was instituted at various onsite and offsite locations.  In addition, surface 
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water monitoring has been conducted at onsite oil/water separators located in the main pump 
station area (OWS-1), the relief tank (OWS-PR), and break-out Tanks No. 170 and 180 
(OWS-170 and OWS-180, respectively).  The onsite and offsite surface water sampling 
programs are discussed below and a summary of analytical results for surface water samples is 
presented in Table 21. 

6.2.1 Onsite Surface Water 

6.2.1.1 Oil/Water Separator Monitoring 
Surface water samples were collected from four onsite oil/water separators (OWS-170, 
OWS-180, OWS-1, and OWS-PR) between December 1991 and November 1992 and were 
submitted to ARI for TPH (418.1), WTPH-HCID, and BTEX analysis.  Oil/water separators 
OWS-170 and OWS–180 are shown on Figure 27; OWS-1 is shown on Figure 28; and OWS-PR 
is shown on Figure 29.  The oil/water separators associated with the tanks address discharge of 
rain water accumulation within the tank containment areas. 

Benzene, toluene, and xylenes were detected in OWS-170 at maximum concentrations of 
14 µg/L, 16 µg/L, and 7.3 µg/L, respectively.  TPH and ethylbenzene were not detected above 
their respective laboratory reporting limits in surface water samples collected from OWS–170.  
TPH or BTEX were not detected above their respective laboratory reporting limits in surface 
water samples collected from OWS–180 (Dames & Moore, 1992d and Dames & Moore, 1992e).  
The benzene concentration detected in OWS–170 (14 µg/L) during the January 27, 1992 
sampling event exceeded the PCL; however, benzene was not detected above the laboratory 
reporting limit during the subsequent sampling event conducted on November 10, 1992. 

Gasoline-range hydrocarbons were detected in the surface water sample collected from OWS-1 
in December 1991 at a concentration of 0.95 mg/L, which is below the PCL of 1.0 mg/L.  BTEX 
were not detected above their respective laboratory reporting limits in surface water samples 
collected from OWS-1 (Dames & Moore, 1992e). 

TPH was detected in the surface water sample collected from OWS-PR in January 1992 at a 
concentration of 1.7 mg/L.  BTEX were not detected above their respective laboratory reporting 
limits in surface water samples collected from OWS–PR (Dames & Moore, 1992d). 

6.2.1.2 Surface Water Monitoring 
To assess potential impacts from the March 7, 1992 spill incident, a surface water monitoring 
program was implemented in the wetland area beginning March 10, 1992 and was continued 
through November 1992.  Nine surface water sampling locations (SW-1, SW-2, SW-3, SPILL-1, 
SPILL-2, SPILL-3, SPILL-4/SPILL-6, SPILL-5, and SPILL-7) were established between the 
relief tank area and downstream of the March 7, 1992 Spill Containment Dam (Figure 29).  
Sample locations SW-1 and SW-3 were located on the downstream side of the spill containment 
dam constructed at the terminus of the spill.  Surface water samples were analyzed for TPH, 
gasoline, diesel, and oil-range hydrocarbons, and BTEX.  These compounds were not detected 
above their respective PCLs, with the exception of benzene, which was detected at a 
concentration of 5.4 µg/L in the surface water sample collected at SW-2 on March 10, 1992.  
Benzene was not detected above the laboratory reporting limit in the surface water sample 
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collected at SW-2 on March 11, 1992.  Benzene was also detected above the PCL in the surface 
water sample collected at SPILL-3 (1.8 µg/L) on November 4, 1992, but was not detected at any 
of the downstream surface water samples collected on the same day.  Subsequent surface water 
sampling was not conducted at location SPILL-3. 

6.2.2 Offsite Surface Water 

6.2.2.1 Area 1 
As discussed in Section 6.1.2.2, three wells (MW-1 through MW-3) were installed offsite in 
Area 1 following the January 15, 1991 spill incident (Figure 28).  These wells were screened 
from 2.5 to 3 feet bgs and were installed within a wetland area.  Therefore, water samples from 
these wells are considered to be representative of surface water.  The water samples were 
submitted to SAS for analysis of TPH by EPA Method 8015 and BTEX by EPA Method 8020.  
Diesel-range hydrocarbons and BTEX were detected at maximum concentrations of 21 mg/L, 
290 µg/L, 66 µg/L, 37 µg/L, and 632 µg/L, respectively, in MW-2.  The maximum benzene 
concentration detected in MW-2 (290 µg/L) exceeded the PCL of 1.2 µg/L.  However, the 
benzene concentration in MW-2 decreased to less than the laboratory reporting limit of 1 µg/L 
by the May 1991 sampling round.  The concentration of diesel-range hydrocarbons in MW-2 had 
decreased to 6.6 mg/L by the June 1991 sampling round (W.D. Purnell and Associates, Inc., 
1991b), but still exceeded the PCL of 0.5 mg/L.  The water sample collected from MW-2 on 
April 8, 1991 was also submitted to the laboratory for analysis of PAHs by EPA Method 8270.  
Naphthalene, fluorene, and phenanthrene were detected at concentrations of 120 µg/L, 5 µg/L, 
and 2 µg/L, respectively.  All detected PAHs were below PCLs, if established. 

6.2.2.2 Area 3 
To assess potential offsite (Area 3) impacts from the January 15, 1991 spill incident, a surface 
water monitoring program was implemented at Dam 2 (SWRO-D2) and Dam 3 (SWRO-D3) 
(Figure 28), which were monitored twice weekly from January 17, 1991 to April 4, 1991, and 
once weekly from April 4, 1991 to April 28, 1991.  The surface water samples were analyzed for 
TPH by EPA Method 8015.  During certain sampling events, surface water samples were also 
analyzed for BTEX by EPA Method 8020, and were analyzed for PAHs by EPA Method 8270.  
During the January to April sampling period, TPH concentrations detected in surface water 
samples collected at Dam 2 and Dam 3 decreased from 3.9 mg/L and 2.3 mg/L, respectively, to 
less than the laboratory reporting limit of 1.0 mg/L (W.D. Purnell and Associates, Inc., 1991b). 

Benzene was not detected above the laboratory reporting limit of 1 µg/L in any of the surface 
water samples collected from Dam 2 or Dam 3 during the sampling period.  Toluene, 
ethylbenzene, and xylenes were only detected during the January 28, 1991 sampling event at 
maximum concentrations of 4 µg/L, 1 µg/L, and 11 µg/L, respectively, which are below their 
respective PCLs, where established.  PAHs were not detected above their established reporting 
limit of 11 µg/L (W.D. Purnell and Associates, Inc., 1991b). 

Subsequent to the December 11, 1991 spill incident, a surface water sampling program was 
implemented at the stormwater culvert on the north side of East Smith Road, and at Dams 2 and 
3 (Figure 28).  Surface water samples were collected periodically at the stormwater culvert 
(SWRO-C) and behind Dam 2 (SWRO-D2) from December 11 or 12, 1991 through July 22, 
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1992, and from behind Dam 3 (SWRO-D3) from December 11, 1991 through May 20, 1992.  
The samples were submitted to ARI for BTEX, TPH (Method 418.1), and WTPH-HCID 
analysis.  These constituents were not detected above laboratory reporting limits, with the 
exception of benzene (2 µg/L), toluene (2.2 µg/L), and xylenes (1.7 µg/L) in the first surface 
water sample collected at the stormwater culvert on December 11, 1991 (Dames & Moore, 
1992a).  The benzene concentration detected at the stormwater culvert on December 11, 1991 
exceeded the PCL of 1.2 µg/L; however, benzene was not detected above the laboratory 
reporting limit in surface water samples collected during subsequent sampling events. 

6.3 GROUNDWATER INVESTIGATIONS 
Five shallow groundwater monitoring wells (SW-1 through SW-5) and five deep groundwater 
monitoring wells (DW–1 through DW–5) were installed at the site between December 1991 and 
April 1992.  The analytical results for the groundwater sampling events conducted between 1992 
and 2008 are summarized in Tables 22 and 23 and are discussed below.  The monitoring well 
construction diagrams are provided in Appendix C.  A summary of groundwater level and 
elevation measurements is presented in Table 1. 

6.3.1 Shallow Aquifer 

The shallow monitoring well locations are shown on Figure 30.  Groundwater samples collected 
from SW-1 and SW-2 in April 1992 did not contain TPH or BTEX concentrations above 
laboratory reporting limits.  Chloroform was detected in SW-1 during the April 1992 sampling 
event at a concentration of 14 µg/L, which exceeds the PCL of 7.2 µg/L; however, the 
chloroform detection was attributed to laboratory interference (Dames & Moore, 1992b).  
Chloroform has not been detected in SW-1 since the April 1992 sampling event.  The 
groundwater samples collected from SW-1 and SW-2 in April 1992 were also analyzed for total 
priority pollutant metals.  Arsenic, chromium (total), and lead were detected at or above their 
respective PCLs in both wells, and nickel was detected above the PCL in SW-2.  Groundwater 
samples collected from SW-1 and SW-2 have not been analyzed for metals subsequent to the 
April 1992 sampling event, and groundwater samples collected from SW-3 through SW-5 have 
never been analyzed for metals.  Arsenic, chromium, lead, and nickel were not detected above 
PCLs in soil at the site so the groundwater detections in the shallow aquifer appear to be 
unrelated to the site releases. 

Monitoring well SW-1 was sampled in October 2000, September 2004, May 2006, and March 
2008, and gasoline-range hydrocarbons, motor oil-range hydrocarbons, and BTEX were not 
detected above their respective PCLs.  PAHs including benzo(a)pyrene (0.02 µg/L), 
benzo(a)anthracene (0.01 µg/L), benzo(b)fluoranthene (0.01 µg/L), benzo(k)fluoranthene 
(0.01 µg/L), chrysene (0.02 µg/L), fluoranthene (0.02 µg/L), fluorene (0.04 µg/L), 
2-methylnaphthalene (0.43 µg/L), naphthalene (0.08 µg/L), phenanthrene (0.12 µg/L), and 
pyrene (0.02 µg/L) were detected in SW-1 during the May 2006 sampling event (Knight Piesold, 
2006).  The total toxicity equivalency concentration (TTEC) for cPAHs detected in SW-1 
(0.023 µg/L) during the May 2006 sampling event exceeded the PCL of 0.012 µg/L; however, 
cPAHs were not detected above laboratory reporting limits during the March 2008 sampling 
event.  PAHs including 1-methylnaphthalene (0.023 µg/L) and 2-methylnaphthalene 
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(0.027 µg/L) were detected in SW-1 during the March 2008 sampling event at concentrations 
below their respective PCLs. 

Monitoring well SW-2 was sampled in October 2000, September 2004, May 2006, December 
2006, and March 2008, and gasoline-range hydrocarbons, motor oil-range hydrocarbons, and 
BTEX were not detected above their respective PCLs.  PAHs including fluorene (0.02 µg/L), 
2-methylnaphthalene (0.22 µg/L), naphthalene (0.11 µg/L), phenanthrene (0.06 µg/L), and 
pyrene (0.02 µg/L) were detected in SW-2 during the May 2006 sampling event (Knight Piesold, 
2006) at concentrations below their respective PCLs, where established.  The cPAHs were not 
detected in 2006 or 2008. 

During the April 1992 sampling event, monitoring well SW-3 was analyzed for BTEX, which 
were not detected above their respective laboratory reporting limits (URS Corporation, 2008b).  
BTEX were also not detected during the May 2006 sampling event, nor were TPH.  PAHs 
including 2-methylnaphthalene (0.01 µg/L), phenanthrene (0.02 µg/L), and pyrene (0.01 µg/L) 
were detected in SW-3 during the May 2006 sampling event (Knight Piesold, 2006) at 
concentrations below their respective PCLs, where established.  The cPAHs were not detected.  
SW-3 was dry during the December 2006 sampling event and was reportedly damaged during 
the March 2008 sampling event (URS Corporation, 2008b). 

A groundwater sample was not analyzed from monitoring well SW-4 in April 1992.  The well 
was sampled in November 2006 and March 2008, and TPH and BTEX were not detected above 
laboratory reporting limits.  Naphthalene was detected in SW-4 during the March 2008 sampling 
event at a concentration of 0.012 µg/L (URS, 2008b), which is below the PCL. 

The groundwater sample collected from SW-5 in April 1992 contained oil & grease (TPH-418.1) 
and benzene at concentrations of 18 mg/L and 1.3 µg/L, respectively (Dames & Moore, 1992a 
and 1992b), which exceeded the PCLs.  However, gasoline-range hydrocarbons, diesel-range 
hydrocarbons, motor oil-range hydrocarbons, and BTEX were not detected above their 
respective laboratory reporting limits in SW-5 during the September 2004 and May 2006 
sampling events.  PAHs benzo(a)pyrene (0.01 µg/L), chrysene (0.04 µg/L), fluoranthene 
(0.01 µg/L), 2-methylnaphthalene (0.01 µg/L), naphthalene (0.02 µg/L), phenanthrene 
(0.02 µg/L), and pyrene (0.03 µg/L) were detected in SW-5 during the May 2006 sampling event 
(Knight Piesold, 2006) at concentrations below their respective PCLs. 

Based on this data, contaminants of concern above the PCLs are not currently present in the 
shallow aquifer.  A summary of groundwater analytical results for the shallow aquifer 
monitoring wells is presented in Table 22. 

6.3.2 Deep Aquifer 

The deep monitoring well locations are shown on Figure 31.  Groundwater samples collected 
from monitoring wells DW-1 through DW-5 during the April 1992 sampling event were 
submitted to ARI for analysis of TPH by Method 418.1, BTEX, and metals.  TPH and BTEX 
were not detected above their respective laboratory reporting limits.  Arsenic was detected above 
the PCL of 0.005 mg/L in monitoring wells DW-1 (0.083 mg/L), DW-3 (0.018 mg/L), DW-4 
(0.014 mg/L), and DW-5 (0.019 mg/L).  Chromium was detected above the PCL of 0.05 mg/L in 
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monitoring well DW-2 (0.154 mg/L).  Lead was detected above the PCL of 0.015 mg/L in 
monitoring wells DW-2 (0.167 mg/L), DW-3 (0.028 mg/L), and DW-4 (0.021 mg/L).  Metals 
analyses were not conducted on groundwater samples collected in subsequent sampling events.  
Arsenic, chromium, and lead were not detected above PCLs in soil at the site so detections in the 
deep aquifer appear to be unrelated to site releases. 

Groundwater samples were collected from monitoring wells DW–2 and DW–3 in October 2000, 
following the October 26, 2000 spill incident, and submitted to ARI for analysis of gasoline, 
diesel, and heavy oil-range hydrocarbons (Ecology Methods NWTPH-Gx and NWTPH-Dx) and 
BTEX.  Toluene and xylenes were detected in DW–3 at concentrations of 0.771 µg/L and 
1.25 µg/L, respectively, which are below their respective PCLs.  Benzene and ethylbenzene were 
not detected above their respective laboratory reporting limits in DW-3.  BTEX were not 
detected above their respective laboratory reporting limits in DW-2, and TPH were not detected 
above their respective laboratory reporting limits in either well (URS, 2008b). 

Groundwater samples were collected from all five deep monitoring wells in December 2006 and 
submitted to ARI for analysis of gasoline, diesel, and heavy oil-range hydrocarbons (Ecology 
Methods NWTPH-Gx and NWTPH-Dx), BTEX, and PAHs.  There were no detected 
constituents above their respective laboratory reporting limits and reporting limits were below 
PCLs (URS, 2008b).  A summary of the groundwater analytical results for the deep aquifer 
monitoring wells is presented in Table 23. 

Based on the deep well sampling results, with the exception of toluene and xylenes, 
contaminants of concern have not been identified in the deep aquifer.  Toluene and xylenes 
detections in DW-3 were well below applicable cleanup levels.  In 2007, Kinder Morgan 
contacted Ecology to obtain their concurrence regarding decommissioning the five deep wells.  
On Kinder Morgan’s behalf, URS notified Ecology on April 24, 2008 that the five deep wells 
were scheduled for decommissioning.  On May 1, 2008, the five deep wells were 
decommissioned by Cascade Drilling, Inc. in compliance with the provisions of WAC 173–160–
151 and WAC 173–160–381 (URS, 2008c).  Well decommissioning records are provided in 
Appendix C. 

6.4 WETLANDS STUDIES 
Wetlands investigations were conducted by Purnell in Areas 1, 2, and 3 in March and October 
1991, and January 1992.  Wetlands located downstream of Hannegan Road were not included as 
part of the Area 3 investigation.  During their investigation, Purnell delineated nine isolated 
wetlands within Areas 1, 2, and 3, which totaled approximately 9.1 acres.  Approximately 
2.9 acres of both emergent (wet meadow) and forested plant communities were delineated in 
Area 1, approximately 3.4 acres of both emergent and forested wetlands were delineated in 
Area 2, and approximately 2.8 acres of forested wetlands were delineated in Area 3 (W.D. 
Purnell and Associates, Inc., 1992).  The Purnell wetland delineation maps are included as 
Appendix E. 

URS conducted a wetland investigation in August 2009 to assess the status of wetlands 
previously delineated in Areas 1, 2, and 3, and wetlands affected by the March 7, 1992 spill 
incident.  During the investigation, URS noted that wetland conditions have persisted in the areas 



   
 
 

\\Seaprojects\WM&RD\Kinder Morgan\Laurel Station\Enforcement Order Support\RI-FS Workplan\Final Supplemental RI-FS Work Plan.doc 
 38 

affected by past spill incidents.  Wetland hydrology indicators were observed in representative 
areas previously delineated by Purnell, and hydric soils were also confirmed in these areas.  Plant 
species were observed to be similar to those documented during Purnell’s wetlands delineation 
and field notes taken by Dames & Moore personnel in the March 7, 1992 spill area (Study 
Unit 3).  URS also noted that Dam 3, on Deer Creek near Hannegan Road, was no longer 
present.  Dam 2 was still in place and a small, unvegetated pond was observed behind the dam.  
URS concluded that since the wetlands affected by past spill incidents appeared to have 
recovered and were observed to be very similar to what was documented in 1991 and 1992, 
wetland mitigation activities did not appear to be necessary at this time (URS, 2010).  The 
boundaries of the wetland area in Study Unit 3 were not determined during URS’ August 2009 
assessment. 

The wetland investigations described above have not included sediment/soil sampling within the 
wetland areas potentially affected by petroleum releases at the site. 

Prior to the 2008/2009 facility upgrade, Kinder Morgan conducted a Wetland/Fish & Wildlife 
Study (Aqua-Terr Systems, Inc. [ATSI], 2007), the purpose of which was to provide an 
assessment of the presence, location, and extent of wetlands, streams, and other biological 
critical areas and their regulated buffers under the jurisdiction of Whatcom County, Ecology, and 
the U.S. Army Corps of Engineers that were within the proposed Kinder Morgan upgrade project 
area.  Wetlands were not observed within the project area nor within 300 feet of the project area 
at the site, however, an apparent forested wetland was observed immediately north of East Smith 
Road, separate from the project area.  Local species of concern, or state and federally listed 
species, were not observed in the project area.  The ATSI report is included in Appendix E. 

7.0 NATURE AND EXTENT OF CONTAMINATION 

7.1 SOIL 
The nature of contamination present in soil at the site consists primarily of diesel-range 
hydrocarbons resulting from historic natural gas condensate and crude oil spill incidents, and 
pump station operations.  The extent of contamination exceeding PCLs appears to be limited to 
isolated hot spots identified during Dames & Moore’s 1991/1992 RI and areas not fully 
remediated during interim cleanup actions.  In general, natural gas condensate and crude oil 
released at the site have migrated laterally via surface water drainage features or former 
underground piping systems, or in the case of the December 11, 1991 spill incident, lateral 
migration was caused by an airborne release. 

The majority of the petroleum product historically released at the site was addressed during spill 
response actions and vertical migration of petroleum product appears to have been limited by the 
presence of a silty clay/clayey silt unit located at approximately 10 feet bgs throughout most of 
the site.  This silty clay/clayey silt unit varies in thickness from approximately 3 feet at test pit 
PB-4 to approximately 60 feet at soil boring TM-B12.  Deeper zones of contamination (between 
10 feet bgs and the perched groundwater) remaining onsite appear to be the result of leaks from 
former pump station features, such as the former oil/water separator, pumps and former oily 
water sump.  At these locations, the silty clay/clayey silt unit is either relatively thin or non-
existent, and petroleum product releases from these former features has migrated directly into the 
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Bellingham Drift, which is much coarser relative to the silty clay/clayey silt unit.  Areas with 
residual soil contamination including analytical data are depicted on the north-south and east-
west geologic cross sections presented on Figures 32 and 33, respectively.  The locations of the 
areas with apparent residual soil contamination are shown on Figures 34 through 38. 

The lateral extent of TPH contamination in Area 1, which is a delineated wetland impacted by 
the January 15, 1991 natural gas condensate spill incident, is shown on Figure 34.  Soils 
containing petroleum hydrocarbons and BTEX above the PCLs may remain based on the historic 
sampling results (Figure 34).  The data collected thus far provides a lateral extent of the area 
affected in Area 1, but the vertical extent of petroleum hydrocarbons, BTEX, and PAHs was not 
clearly defined. 

In Area 2 (north of East Smith Road), also impacted by the January 15, 1991 release, the vertical 
extent of TPH-affected soil was not fully delineated where impacted soil was identified 
(Figure 35).  In addition, BTEX was not assessed in the area of impacted soil. 

Study Unit 1 includes the pump station operations area and as previously described was affected 
by the releases in January 1991, December 1991, and October 2000.  Petroleum-contaminated 
soil was also found during station upgrades following the January 1991 release.  Isolated areas of 
soil contamination remained in place at the time of the investigations and the data collected did 
not fully define the lateral and/or vertical extent of contamination above PCLs at the former oily 
water sump and piping manifold, former pump station, north end of the former drain tile, in the 
vicinity of the Cold Storage Building, and former oil/water separator.  These areas are noted on 
Figure 36. 

Samples collected from beneath the north side of Tank No. 180 in the break-out tank area 
indicated TPH above PCLs to 3 feet bgs, the maximum depth sampled.  On the southeast side of 
Tank No. 170, a single sample indicated benzene above the PCL at 4.5 feet bgs.  These locations 
are shown on Figure 37.  The vertical and lateral extent of the areas is not fully defined. 

The vertical extent of affected soil area within the containment berm of Tank No. 120 (relief 
tank) where PCS was stored and where the overflow of crude oil was temporarily held following 
the March 2, 1992 was not defined below 2 feet bgs. 

7.2 ONSITE AND OFFSITE SURFACE WATER 
Significant or long-term impacts to onsite or offsite surface water were not identified during 
prior investigations.  As per the requirements of the National Pollution Discharge Elimination 
System (NPDES) permit program, Laurel Station, having had a reportable quantity release 
occurring after November 16, 1987, is required to meet Ecology’s Industrial Stormwater General 
Permit (Permit) for stormwater discharges from the facility.  Both stormwater sampling and 
visual inspections are conducted at three outfall locations (Figures 2A and 2B).  The sampling 
parameters required by the permit are turbidity, pH, total zinc, petroleum and grease, lead, and 
copper.  Quarterly sampling and visual inspections are conducted at the two outfalls to the East 
Smith Road ditch, at the northwest and northeast corners of the facility.  An annual inspection of 
the discharge outfall from the relief tank (Tank No. 120) containment berm is also required.  
Annual inspections of the three outfalls are conducted during July, August or September for 
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unpermitted, non-stormwater discharges to storm drains or receiving waters.  Discharge 
Monitoring Reports (DMRs) prepared by Kinder Morgan during 2009 are included as 
Appendix F. 

7.3 GROUNDWATER 

7.3.1 Shallow Aquifer 

The initial monitoring of the shallow groundwater monitoring wells indicated that petroleum 
hydrocarbon concentrations were present in SW-1 and SW-5 and were not detected in the other 
shallow wells.  Subsequent sampling of these wells did not detect petroleum hydrocarbons.  
Based on these findings it is apparent that the shallow groundwater quality has not been affected 
by the historic petroleum releases and existing residual soil contamination. As shown on the 
north to south geologic cross section (Figure 32), residual contamination was present in the soil 
above the shallow groundwater; however, the underlying groundwater has not been impacted.  In 
addition, monitoring wells SW-1 and SW-2 are situated downgradient from a number of former 
and potentially existing PCS areas (e.g., former burn pit, former oily water sump, former 
oil/water separator, former drain tile and pipeline spill locations) and petroleum hydrocarbon 
constituents were not detected or were detected below PCLs.  Based on this data, it is apparent 
that migration of petroleum constituents into the shallow saturated zone is limited by the dense, 
low permeability glacial soils underlying Laurel Station. 

Although total arsenic, chromium, lead, and nickel have been detected above PCLs in SW-1 and 
SW-2, these metals were not detected above PCLs in soil at the site, indicating that the detections 
in the shallow groundwater do not appear to be related to site releases. 

7.3.2 Deep Aquifer 

Consistent with the shallow groundwater, the deeper groundwater quality beneath the site has not 
been impacted by petroleum hydrocarbon releases and residual levels of petroleum in the site 
soils. With the exception of part per billion levels of xylenes and toluene detected in DW-3 
during a single monitoring event in 2000, petroleum hydrocarbons have not been detected in the 
downgradient monitoring wells (DW-2 and DW-3) situated on the west side of the facility 
(Figure 31). 

Total arsenic, chromium, and lead were detected in selected deep monitoring wells above PCLs, 
but these metals were not detected above PCLs in soil on the site.  The detections in the deeper 
groundwater do not appear to be related to site releases. 

7.4 ONSITE AND OFFSITE SEDIMENT 

7.4.1 Onsite Wetland Sediment/Soil 

During the March 7, 1992 spill incident, a wooded wetland area located southeast of the release 
point (Figure 29) was impacted by approximately 30 to 50 barrels of crude oil which traveled 
along a narrow depression for approximately 600 feet, where a temporary dam (the March 7, 
1992 Spill Containment Dam) was constructed to facilitate oil recovery.  Cleanup efforts were 
implemented to recover any pooled oil from the wetland area.  This included a water flooding 



   
 
 

\\Seaprojects\WM&RD\Kinder Morgan\Laurel Station\Enforcement Order Support\RI-FS Workplan\Final Supplemental RI-FS Work Plan.doc 
 41 

and skimming operation.  Subsequent surface water monitoring (Section 6.2.1.2) conducted 
within the wetland area and downstream of the containment dam did not detect significant levels 
of petroleum constituents (Table 21).  Based on the surface water sampling results and the 
subsequent visual assessment of the affected area, significant impacts to wetland sediment/soil 
quality were not apparent.  However, as mentioned previously, wetland sediment/soil sampling 
was not performed within the wetland.  Any impacted wetland sediment/soil within this area 
would be limited to the narrow depression associated with the spill path. 

7.4.2 Offsite Wetland Sediment/Soil 

The wetland areas located within Area 1 and Areas 2 and 3, situated west and north of the site 
(Appendix E), respectively, were impacted by petroleum releases associated with the January 15, 
1991 and December 11, 1991 spill incidents.  The January 15, 1991 spill consisted of 
approximately 75 barrels of natural gas condensate that flowed overland into the field west of the 
site (Area 1).  Petroleum also migrated into the drainage ditch located on the south side of East 
Smith Road and flowed north (Area 2) through a culvert under East Smith Road, then east and 
north into a tributary of Deer Creek (Area 3).  Interceptor trenches (Figure 2A) were constructed in 
the wetland area draining into the tributary of Deer Creek (Dam 2), and in Deer Creek at 
Hannegan Road (Dam 3).  During the December 11, 1991 spill incident, approximately 84 barrels 
of crude oil was released into the air, the bulk of which discharged to the ground in the station area.  
A slight sheen was observed on the surface water in Area 2 as a result of airborne hydrocarbons.  
An estimated 51 barrels of crude oil was recovered during the cleanup activities. 

Initial surface water monitoring implemented in Areas 1 and 3 (Section 6.2.2) detected elevated 
levels of petroleum hydrocarbons and subsequent sampling events showed a significant decline 
in petroleum hydrocarbon concentrations.  Sampling of wetland sediment/soil was not previously 
performed within Areas 2 and 3.  However, based on the cleanup efforts and subsequent 
observations in the off site wetland areas, significant impacts to wetland sediment/soil quality are 
not anticipated.  The estimated limit of any impacted sediment/soil in the wetland areas is 
consistent with the lateral extent of surface water occurrence following the spill events. 

8.0 DATA GAPS 

Data gaps identified during the review and compilation of soil, groundwater and surface water 
data generated during the investigations and cleanup actions implemented at the Laurel Station 
facility are summarized in Table 24.  The identification of data gaps considered changes in 
analytical methodology and revisions made to MTCA since the effective date of the Amended 
Order for all media as well as the applicability of the timing of the data collection to best 
demonstrate the current water quality of surface water bodies and groundwater.  The screening 
levels for benzene and cPAHs based on MTCA were revised downward since most of the data 
collection was completed in the 1990s.  Consequently, the assessment of benzene and cPAHs by 
the current standard (PCLs as discussed in Section 5.0) was often incomplete as laboratory 
reporting limits exceeded the selected current PCLs.  These adjustments were considered as part 
of the data gaps assessment and the analytical program proposed for the supplemental 
investigation (Section 9.0) includes testing to clearly identify if these constituents are compounds 
of concern at the site. 
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Data gaps are primarily limited to isolated locations where the vertical and/or lateral extent of 
contamination in soil was not previously defined.  Groundwater monitoring completed between 
2000 and 2008 in the shallow and deep groundwater wells was performed and no groundwater 
quality impacts were identified, and no data gaps were evident relative to characterization of the 
shallow/deep groundwater. 

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

Onsite and offsite sediment/soil sampling has not been performed within the areas of perennially 
submerged wetlands, ditches or creeks potentially affected by historic spills at the site. 

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

The Amended Order indicates that a wetland mitigation plan shall be required for cleanup 
actions in wetland areas of the site.  Wetlands assessment data and surface water data indicate 
the wetland areas are not affected by previous facility releases; however, the soil/sediments 
within the channels have not been assessed. 

9.0 PROPOSED DATA GAP INVESTIGATION 

To address the data gaps presented in Section 8, further assessment of the soil, wetland 
sediment/soil and surface water conditions is proposed at locations both onsite and offsite.  The 
proposed investigation will be conducted in accordance with the Sampling and Analysis Plan 
(SAP), included as Appendix G, and will be implemented within 60 days of Ecology’s approval 
of the data gap investigation.  The proposed scope of work is summarized in Table 25 and 
discussed in more detail below.  The proposed data gap sampling locations are depicted on 
Figures 34 through 41. 

9.1 SOIL 
To further evaluate the lateral and vertical extent of impacted soils, a series of hand auger and/or 
push probe borings (A1-B1 through A1-B25, A2-B1, SU3-B1 through SU3-B7, SU1-B1 through 
SU1-B20, and SU2-B1 through SU2-B8), depending on field conditions, will be advanced at the 
proposed locations shown on Figures 34 through 38.  Several of the proposed deeper borings 
may need to be advanced using hollow stem auger drilling methods.  The proposed boring 
rationale, soil sampling depths and analyses for each boring is presented in Table 25.  Soil 
samples will be analyzed for gasoline, diesel, and heavy oil-range hydrocarbons (NWTPH-Gx 
and NWTPH-Dx), BTEX, and at selected locations, PAHs.  If diesel or heavy-oil range 
hydrocarbons are detected in a sample above the PCL of 460 mg/kg, that sample will also be 
analyzed for PAHs.  Contingency step-out borings will be performed if field-screening indicates 
the need for additional lateral characterization of hydrocarbon impacts.  Soil sampling 
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procedures and methods as well as quality assurance measures are presented in the SAP 
(Appendix G). 

9.2 ONSITE AND OFFSITE SURFACE WATER 
Surface water sampling will be conducted at offsite locations within Areas 1, 2 and 3 and onsite 
within Study Unit 3 (Table 25).  The proposed sampling locations are shown on Figures 39 and 
40.  The proposed sampling locations generally coincide with prior surface water sampling 
locations.  The surface water sampling procedures and methods are outlined in the SAP 
presented in Appendix G.  Surface water sampling will be conducted when surface water is 
present within the proposed sampling locations.  Samples will be analyzed for gasoline, diesel, 
and heavy oil-range hydrocarbons (NWTPH-Gx and NWTPH-Dx) and BTEX. 

In Area 1, sampling locations A1-SW1 and A1-SW3 will be located adjacent to former shallow 
monitoring well locations MW-3 and MW-2, respectively (Figure 39).  Sample A1-SW2 will be 
situated in the central portion of the former spill path from the January 15, 1991 release.  A 
surface water sample (A2-SW1) will be collected at the confluence of two drainages located in 
Area 2 on the north side of East Smith Road (Figure 39).  In Area 3, surface water samples 
A3-Dam 2 and A3-Dam 3 will be collected on the upstream side of the containment dam located 
within the tributary of Deer Creek and within Deer Creek near the previous dam, respectively 
(Figure 39). 

In Study Unit 3, three surface water samples (SU3-SW1, SU3-SW2 and SU3-SW3) are proposed 
within the wetlands along the spill path of the March 7, 1992 release (Figure 40).  Sample SU3-
SW1 will be collected directly upstream of the March 7, 1992 Spill Containment Dam. 

9.3 ONSITE AND OFFSITE WETLAND SEDIMENT/SOIL 
Wetland sediment/soil sampling will be conducted at both onsite and offsite locations within 
Areas 1, 2 and 3 and Study Unit 3 to assess the current conditions of the wetland sediments in the 
areas impacted by historic spills (Table 25).  Wetland sediment/soil sampling will be conducted 
in accordance with the procedures and methods presented in the SAP (Appendix G).  This 
sampling will be performed using hand sampling devices and no motorized sampling equipment 
(e.g., drilling rig) will be used within wetland areas. 

The wetland sediment/soil sample locations will be generally co-located with surface water 
sampling locations (Figures 39 and 40).  At each sample location, a transect across the 
drainage/or standing water is proposed, including up to three sampling points as follows:  
1) central portion of drainage channel/or standing water body; 2) right bank of drainage or 
standing water; and 3) left bank of the drainage or standing water.  The purpose of the transect 
across each sample location is to provide a representative sampling of the areas affected by the 
main petroleum spill path and subsequent dispersion on the water surface. 
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9.4 WETLANDS 
Although wetland mitigation may not be required, URS will supplement the data collected and 
observations made during the August 2009 wetlands investigation by determining the outer 
boundaries of the wetland area in Study Unit 3. 

10.0 FEASIBILITY STUDY 

Upon completion of the data gap investigation, an FS will be developed as part of the Draft 
RI/FS Report and will evaluate cleanup action alternatives to enable a cleanup action to be 
selected for the site.  The FS will be developed in accordance with WAC-340-350(8). 

11.0 NON-DATA ENFORCEMENT ORDER ACTIONS 

Several interim actions were included in Exhibit A of the Amended Order that were not directly 
related to data collection activities and reporting.  These activities may support data collection 
efforts or support risk management for potential future releases and include health and safety 
planning, spill prevention, and infrastructure to mitigate site releases (oil/water separators, 
containment dams).  Ecology indicated to Kinder Morgan during a meeting on August 25, 2009 
that the intent of the required actions in Exhibit A may be met in the course of compliance with 
other Ecology or regulatory requirements outside of the RI/FS documented in this report.  This 
section addresses the Exhibit A activities that are outside of the RI/FS activities and how they 
currently or will be addressed. 

11.1 HEALTH AND SAFETY PLAN 
Exhibit A, Section IIA of the Amended Order states that a Health and Safety Plan (HSP) must be 
included in the RI/FS work plan.  A HSP was previously provided to, acknowledged by, and 
reviewed by Ecology (refer to Appendix A).  Per the Order, approval by Ecology was not 
required; however a written statement by TMOPL (now Kinder Morgan) was required to 
acknowledge the plan met the appropriate legal requirements. 

Kinder Morgan has a corporate health and safety program and facility-specific requirements to 
ensure that appropriate health and safety procedures as required by law are followed during all 
facility operations including activities conducted by subcontractors working for Kinder Morgan.  
All work performed as part of the supplemental RI/FS activities will be conducted under a HSP 
that meets the applicable requirements under the Occupational Safety and Health Administration 
(OSHA) 29 CFR 1910.120, Washington Industrial Safety and Health Act (WISHA), and Kinder 
Morgan facility specific requirements.  As the plan does not require approval by Ecology, Kinder 
Morgan proposes that the requirement for Ecology’s review of a HSP applicable to the 
supplemental RI/FS and it’s inclusion in the SAP (Appendix G) be removed and that the 
statement above indicating that a HSP will meet the applicable legal requirements will 
adequately meet the intent of the Order. 

11.2 SPILL PREVENTION PLAN 
Exhibit A, Section III.E.1 through 3 of the Amended Order describes detailed requirements for a 
spill prevention plan, implementation, and schedule for implementation.  Kinder Morgan 
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submitted an Oil Spill Contingency Plan to the Spill Prevention, Preparedness, and Response 
department at Ecology.  This plan meets the current Ecology requirements and was approved by 
Ecology in a letter dated August 27, 2009.  The plan is available for review but has not been 
included in this report.  A copy of the approval letter is included in Appendix H. 

11.3 OIL/WATER SEPARATORS 
Exhibit A, Section III.F.1 through 4 requests as-builts, sampling and analysis plans, sample 
results, and reporting associated with the oil/water separators that were onsite at the effective 
date of the Order.  Several reports were submitted to Ecology with this information in the 1990’s. 

The facility has undergone several upgrades since the Order became effective including upgrades 
to their stormwater containment features inclusive of oil/water separators.  In addition, with new 
construction such as the electrical substation, Kinder Morgan installed equipment to mitigate 
potential future releases and manage stormwater.  Remote sensing devices are included at all of 
the separators and an operations and maintenance program is documented and followed by the 
facility staff. 

The remote sensing hydrocarbon probes are capable of detecting a thin (0.01 inches) layer of oil 
on the water surface.  Once detected, an alarm is received locally and at the Edmonton Control 
Centre alerting both the onsite Operating Technician and the Control Centre Operator so that 
appropriate action can be initiated to prevent oil from reaching the public storm water system. 
The probes are located at: 

• The station manifold sump where a valve can be automatically closed if hydrocarbons are 
detected, isolating the release to the manifolds secondary containment area. 

• The stormwater oil/water separator adjacent to East Smith Road.  If hydrocarbons are 
detected, an automated valve would close, stopping discharge from the separator.  The 
separator is designed to retain 125 barrels of petroleum. 

• Each of the individual tank bays for Tanks No. 170 and 180 contain oil/water coalescing 
filters and a retention vault.  Probes are installed both at the automated valve on the upstream 
side of the filter and within the vault. 

• Relief Tank No. 120 containment berm draining through at the siphon drain and weir-type 
separator through which the containment berm for the relief tank No. 120 drains. 

As described in Section 2.4, the oil/water separators are components of an integrated system 
designed to prevent petroleum-affected water associated with the facility from entering 
surrounding creeks and tributaries. 

11.4 CURRENT STATUS OF DAMS AND FUTURE PLANS 
Exhibit A, Section III.D.1 through 5 describes requirements for maintenance and operation of 
containment Dams 2, 3, and the March 7, 1992 Spill containment dam, evaluation of removing 
these dams and submittal of a dam removal plan.  The project file contains several reports and 
correspondence from November 26, 1991 to February 22, 1993 in regard to this requirement.  
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Based on the current physical conditions of the dams and the potential utility of the dams for 
future spill containment, the requirements in the Order appear outdated. 

Kinder Morgan is currently assessing upgrading Dam 2 to provide an ongoing physical 
containment barrier useful in the event of a future release from the site.  Dam 2 is identified as a 
spill control point in the facility’s emergency response plan and has been routinely maintained 
since its installation.  The earthen berm was reinforced and erosion features filled in around the 
20” inverted pipe in the fall of 2009.  Cobble armoring was also placed at the discharge point. 

The March 7, 1992 Spill Containment Dam, constructed of fiberglass panels with an impervious 
liner, is still in place although its upkeep has not been maintained.  Kinder Morgan would like to 
remove it and conduct vegetation brushing for ready access so the site could be used as a future 
spill response point if required.  Onsite emergency response equipment would be deployed to 
reconstruct a dam if required.  With the decommissioning of relief tank No. 120, the source for a 
release has been removed. 

Dam 3 consisted of a boomed area to facilitate collection of oil and was removed at the end of 
the emergency response phase.  As observed during the August 2009 wetland assessment 
(Appendix E), Dam 3 is no longer present. 

As noted in Section 9.0, solids and surface water sampling is proposed for areas associated with 
these dams.  These data will be presented in the Draft RI/FS Report with proposed actions for 
each dam. 
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12.0 SCHEDULE AND DELIVERABLES 

The data gap investigation will be implemented within 60 days of receiving formal acceptance of 
the proposed investigation from Ecology.  Ecology will be notified at least 30 days prior to the 
implementation of field work activities.  The Draft RI/FS Report will be submitted within 120 
days of receiving the final analytical results from the laboratory.  Monthly status reports will be 
submitted to Ecology during the time period between implementation of the data gap 
investigation field work and submittal of the Draft RI/FS Report.  Additionally, a meeting will be 
held between Ecology, Kinder Morgan, and URS within 60 days of receiving the final analytical 
results from the laboratory.  The purpose of this meeting will be to discuss the data and 
preliminary cleanup alternatives.  The proposed schedule is presented below. 

The analytical results and coordinates of each sampling location included in the proposed data 
gap investigation will be added to the existing Microsoft Access database for submittal to 
Ecology.  The sample analytical results will be compared to the PCLs established in Tables 3 and 
5 of the Final Supplemental RI/FS Work Plan. 

Schedule 

Activity Date Range 

Final Supplemental RI/FS Work Plan submittal May 28, 2010 

Data gap investigation field work June/July 2010 

Meeting with Ecology August/September 2010 

Draft RI/FS Report submittal October/November 2010 

Monthly status reports Monthly from May to October 2010 
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Table 3
Summary Statistics and Potential Cleanup Levels - Soil
Laurel Station
Bellingham, Washington

Analyte

Number of 
Samples

Number of 
Detections

Maximum 
Detection

Maximum 
Reporting 

Limit

MTCA 
Method A 

(Unrestricted)

MTCA   
Method A 

(Industrial)

MTCA 
Method B

MTCA 
Method C

MTCA 
Method B

MTCA 
Method C

Field Analyses (mg/kg)
TPH - crude oil range 80 56 13,200 25 NA NA NA NA NA NA NA NA
TPH - field screen 290 53 10,000 25 NA NA NA NA NA NA NA NA
TPH - natural gas condensate 81 8 5,700 25 NA NA NA NA NA NA NA NA
TPH (mg/kg)
TPH - diesel range 257 103 15,411 61 2,000 2,000 NE NE NE NE 460 NA

TPH - gasoline range 143 32 350 58 100/301 100/301 NE NE NE NE 200 NA
TPH - heavy fuel oil range 73 23 173 25 2,000 2,000 NE NE NE NE NE NA
TPH - motor oil range 27 9 3,500 14 2,000 2,000 NE NE NE NE NE NA
TPH - oil 39 3 180 10 2,000 2,000 NE NE NE NE NE NA
TPH by 418.1 26 15 1,700 10 2,000 2,000 NE NE NE NE NE NA
VOCs (ug/kg)
1,1,1-trichloroethane 2 0 NA 630 2 2 72,000 3,150,000 83,410 185,400 NE NA
1,1,2,2-tetrachloroethane 2 0 NA 630 NE NE 5 656 1.6 16 NE NA
1,1,2-trichloroethane 2 0 NA 630 NE NE 18 2,303 5.5 55 NE NA
1,1,2-trichlorotrifluoroethane 2 1 590 1,300 NE NE NE NE NE NE NE NA
1,1-dichloroethene 2 0 NA 630 NE NE NE NE NE NE NE NA
1,2-dichloroethane 2 0 NA 630 NE NE 11 1,442 2.3 23 NE NA
1,2-dichloroethene 2 0 NA 630 NE NE NE NE NE NE NE NA
1,2-dichloropropane 2 0 NA 630 NE NE 15 1,930 3.5 35 NE NA
2-butanone 2 0 NA 3,100 NE NE NE NE NE NE NE NA
2-hexanone 2 0 NA 3,100 NE NE NE NE NE NE NE NA
4-methyl-2-pentanone 2 0 NA 3,100 NE NE NE NE NE NE NE NA
acetone 2 1 4,400 630 NE NE 8,000,000 350,000,000 2.1 4.5 NE NA
benzene 125 12 6,830 630 30 30 18,181 2,386,363 0.0052 0.052 NE NA
bromodichloromethane 2 0 NA 630 NE NE 16 2,117 4.2 42 NE NA
bromoform 2 0 NA 630 NE NE 127 16,614 57 570 NE NA
bromomethane 2 0 NA 1,300 NE NE 112 4,900 37 83 NE NA
carbon disulfide 2 0 NA 630 NE NE 8,000 350,000 5,100 11,500 NE NA
carbon tetrachloride 2 0 NA 630 NE NE 7.7 1,010 4.3 43 NE NA
chlorobenzene 2 0 NA 630 NE NE 1,600 70,000 2,543 5,562 NE NA
chloroethane 2 0 NA 1,300 NE NE NE NE NE NE NE NA
chloroform 1 0 NA 190 NE NE 164 21,516 42 423 NE NA
chloromethane 2 0 NA 1,300 NE NE 77 10,096 9.9 99 NE NA
cis-1,2-dichloroethene 2 0 NA 630 NE NE NE NE NE NE NE NA
cis-1,3-dichloropropene 2 0 NA 630 NE NE NE NE NE NE NE NA
dibromochloromethane 2 0 NA 630 NE NE 12 1,563 3.3 33 NE NA
ethylbenzene 125 21 8,640 190 6,000 6,000 8,000,000 350,000,000 12 26 NE NA
hexachloroethane 3 0 NA 170 NE NE 71/80 9,375/3,500 343 1,993 NE NA

m,p-xylene 27 1 58 70 NE NE 160,000 7,000,000,000 2332 5112 NE NA
methylene chloride 2 1 900 1,300 20 20 133,333 17,500,000 0.019 0.19 NE NA
o-xylene 27 1 30 35 NE NE 160,000,000 7,000,000,000 275 602 NE NA
styrene 2 0 NA 630 NE NE 33 4,375 86 859 NE NA
tetrachloroethene 2 0 NA 630 NE NE NE NE NE NE NE NA
toluene 125 16 57,300 630 7,000 7,000 6,400,000 280,000,000 7.2 16 NE NA
total xylenes 125 32 109,000 656 9,000 9,000 16,000,000 700,000,000 27 59 NE NA
trans-1,2-dichloroethene 2 0 NA 630 NE NE NE NE NE NE NE NA
trans-1,3-dichloropropene 2 0 NA 630 NE NE NE NE NE NE NE NA
trichloroethene 2 0 NA 630 NE NE NE NE NE NE NE NA
trichlorofluoromethane 2 0 NA 1,300 NE NE 24,000 1,050,000 NE NE NE NA
vinyl chloride 2 0 NA 1,300 NE NE 0.67 88 0.014 1.4 NE NA
SVOCs (ug/kg)
1,2,4-trichlorobenzene 3 0 NA 86 NE NE 800 35,000 8,369 18,830 NE NA
1,2-dichlorobenzene 3 0 NA 86 NE NE 7,200 315,000 18,310 40,690 NE NA
1,3-dichlorobenzene 3 0 NA 86 NE NE NE NE NE NE NE NA
1,4-dichlorobenzene 3 0 NA 86 NE NE 42 5,469 72 717 NE NA
2,2'-Oxybis(1-Chloropropane) 3 0 NA 86 NE NE NE NE NE NE NE NA
2,4,5-trichlorophenol 3 0 NA 430 NE NE 8,000 350,000 78,850 177,400 NE NA
2,4,6-Trichlorophenol 3 0 NA 430 NE NE 91 11,932 101 1,014 NE NA
2,4-dichlorophenol 3 0 NA 260 NE NE 240 10,500 277 612.7 NE NA
2,4-dimethylphenol 3 0 NA 170 NE NE 1,600 70,000 2,426 5,306 NE NA
2,4-dinitrophenol 3 0 NA 860 NE NE 160 7,000 82 179 NE NA
2,4-dinitrotoluene 3 0 NA 430 NE NE 160 7,000 266 582 NE NA
2,6-dinitrotoluene 3 0 NA 430 NE NE 80 3,500 107 234 NE NA
2-chloronaphthalene 3 0 NA 86 NE NE NE NE NE NE NE NA
2-chlorophenol 3 0 NA 86 NE NE 400 17,500 NE NE NE NA
2-methylnaphthalene 3 3 1,300 NA NE NE 320 14,000 0.082 0.18 NE NA
2-methylphenol 3 0 NA 86 NE NE NE NE NE NE NE NA
2-nitroaniline 3 0 NA 430 NE NE NE NE NE NE NE NA
2-nitrophenol 3 0 NA 430 NE NE NE NE NE NE NE NA
3 & 4-methylphenol 3 0 NA 86 NE NE NE NE NE NE NE NA
3,3'-dichlorobenzidine 3 0 NA 430 NE NE 2.2 292 8.7 87 NE NA
3-nitroaniline 3 0 NA 430 NE NE NE NE NE NE NE NA
4,6-dinitro-2-methylphenol 3 0 NA 860 NE NE NE NE NE NE NE NA
4-bromophenyl-phenylether 3 0 NA 86 NE NE NE NE NE NE NE NA
4-chloro-3-methylphenol 3 0 NA 170 NE NE NE NE NE NE NE NA
4-chloroaniline 3 0 NA 260 NE NE NE NE NE NE NE NA
4-chlorophenyl-phenylether 3 0 NA 86 NE NE NE NE NE NE NE NA
4-nitroaniline 3 0 NA 430 NE NE NE NE NE NE NE NA
4-nitrophenol 3 0 NA 430 NE NE NE NE NE NE NE NA
acenaphthene 6 0 NA 1,000 NE NE 4,800 210,000 285 623 NE NA
acenaphthylene 9 0 NA 1,000 NE NE NE NE NE NE NE NA
anthracene 9 0 NA 1,000 NE NE 24,000 1,050,000 6,778 14,830 NE NA
benzo(a)anthracene 9 0 NA 1,000 See Note 3 See Note 3 See Note 3 See Note 3 See Note 3 See Note 3 NE NA
benzo(a)pyrene 9 0 NA 1,000 See Note 3 See Note 3 See Note 3 See Note 3 See Note 3 See Note 3 30 NA
benzo(b)fluoranthene 9 1 100 1,000 See Note 3 See Note 3 See Note 3 See Note 3 See Note 3 See Note 3 NE NA
benzo(g,h,i)perylene 9 1 74 1,000 NE NE NE NE NE NE NE NA
benzo(k)fluoranthene 9 0 NA 1,000 See Note 3 See Note 3 See Note 3 See Note 3 See Note 3 See Note 3 NE NA
benzoic acid 3 0 NA 860 NE NE 320,000 14,000,000 NE NE NE NA
benzyl alcohol 3 0 NA 430 NE NE 24,000 1,050,000 NE NE NE NA
bis(2-chloroethoxy)methane 3 0 NA 86 NE NE NE NE NE NE NE NA
bis(2-chloroethyl)ether 3 0 NA 86 NE NE 0.91 119 NE NE NE NA
bis(2-ethylhexyl)phthalate 3 0 NA 86 NE NE 71 9,375 NE NE NE NA
butylbenzylphthalate 3 1 370 74 NE NE 16,000 700,000 2,696,000 5,898,000 NE NA

Existing Data Summary Potential Cleanup Levels
Direct Contact Protection of GW

MTCA TEE NBSM
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Table 3
Summary Statistics and Potential Cleanup Levels - Soil
Laurel Station
Bellingham, Washington

Analyte

Number of 
Samples

Number of 
Detections

Maximum 
Detection

Maximum 
Reporting 

Limit

MTCA 
Method A 

(Unrestricted)

MTCA   
Method A 

(Industrial)

MTCA 
Method B

MTCA 
Method C

MTCA 
Method B

MTCA 
Method C

Existing Data Summary Potential Cleanup Levels
Direct Contact Protection of GW

MTCA TEE NBSM

SVOCs (ug/kg) (continued)
carbazole 3 0 NA 86 NE NE 50 6,563 909 9,089 NE NA
chrysene 9 2 98 1,000 See Note 3 See Note 3 See Note 3 See Note 3 See Note 3 See Note 3 NE NA
dibenz(a,h)anthracene 9 1 46 1,000 See Note 3 See Note 3 See Note 3 See Note 3 See Note 3 See Note 3 NE NA
dibenzofuran 3 1 49 86 NE NE 160 7,000 82 179 NE NA
diethylphthalate 3 0 NA 86 NE NE NE NE NE NE NE NA
dimethylphthalate 3 0 NA 86 NE NE 80,000 3,500,000 40,960 89,600 NE NA
di-n-butylphthalate 3 0 NA 86 NE NE NE NE NE NE 200 NA
di-n-octylphthalate 3 0 NA 86 NE NE 1,600 70,000 1,594,000,000 3,486,000,000 NE NA
fluoranthene 9 1 75 1,000 NE NE 3,200 140,000 1,887 4,128 NE NA
fluorene 9 6 1,200 1,000 NE NE 3,200 140,000 698 651 NE NA
hexachlorobenzene 3 0 NA 86 NE NE 0.63 82 264 2,641 NE NA
hexachlorocyclopentadiene 3 0 NA 430 NE NE 480 21,000 NE NE NE NA
indeno[1,2,3-cd]pyrene 9 1 70 1,000 See Note 3 See Note 3 See Note 3 See Note 3 See Note 3 See Note 3 NE NA
isophorone 3 0 NA 86 NE NE 1,053 138,158 248 2,475 NE NA
naphthalene 9 7 5,500 1,000 5 5 1,600 70,000 12 26 NE NA
nitrobenzene 3 0 NA 86 NE NE 40 1,750 39 85.9 NE NA
n-nitroso-di-n-propylamine 3 0 NA 86 NE NE 0.14 19 NE NE NE NA
n-nitrosodiphenylamine 3 1 200 86 NE NE 204 26,786 NE NE NE NA
pentachlorophenol 3 0 NA 430 NE NE 8.3 1,094 28 277 11 NA
phenanthrene 9 7 800 1,000 NE NE NE NE NE NE NE NA
phenol 3 0 NA 170 NE NE 48,000 2,100,000 20,640 47,300 NE NA
pyrene 9 2 77 1,000 NE NE 2,400 105,000 1,959 4,286 NE NA
TTEC cPAH 63 5 22.58 NA 100 2,000 137 NE 0.7 7 NE NA
PCBs (mg/kg)
aroclor 1016/1242 10 0 NA 0.05 19 NE 5.6 245 7.2 16 2 NA
aroclor 1248 10 0 NA 0.05 19 NE NE NE NE NE 2 NA
aroclor 1254 10 0 NA 0.05 19 NE 1.6 70 0.00082 0.0018 2 NA
aroclor 1260 10 0 NA 0.05 19 NE NE NE NE NE 2 NA
Pesticides (mg/kg)
hexachlorobutadiene 3 0 NA 0.17 NE NE 13 700 1,816 11,350 NE NA
Metals (mg/kg)
antimony 3 0 NA 7 NE NE 32 1,400 0.016 0.036 NE NE

arsenic 3 3 6.4 NA 20 20 0.66 88 0.00015 0.0015 20/955 7
beryllium 3 3 0.5 NA NE NE 160 7,000 0.082 0.18 25 0.6
cadmium 3 0 NA 0.3 2 2 80 3,500 0.020 0.045 25 1

chromium 3 3 52.2 NA 2,000/196 2,000/196 240 10,500 61/0.126 134/0.276 42 48
copper 3 3 31 NA NE NE 2,960 129,500 1.516 3.3 100 36

lead 3 3 6.4 NA 250 1,000 NE NE 0.0397 0.0387 220 24

mercury 3 1 0.07 0.07 2 2 24 1,050 0.014 0.031 9/0.78 0.07

nickel 3 3 45 NA NE NE 1,6004 70,000 0.82 1.8 100 48
selenium 3 1 0.3 0.1 NE NE 400 17,500 0.20 0.45 0.8 38
silver 3 1 0.5 0.3 NE NE 400 17,500 0.20 0.45 NE NE

thallium 3 0 NA 0.1 NE NE 5.64 245 0.0029 0.0063 NE NE
zinc 3 3 119 NA NE NE 24,000 1,050,000 12 27 270 85

Notes:
Bolded values indicate the selected Preliminary Cleanup Level for each analyte
GW - groundwater
MTCA - Model Toxics Control Act
TEE - terrestrial ecological evaluation
NBSM - Natural Background Soil Metals Concentrations in Washington State, Puget Sound Region 90th Percentile Value, October 1994.
TPH - total petroleum hydrocarbons
VOCs - volatile organic compounds
SVOCs - semivolatile organic compounds
PCBs - polychlorinated biphenyls
mg/kg - milligrams per kilogram
ug/kg - micrograms per kilogram
NA - not applicable
NE - not established
1 gasoline mixtures without benzene/gasoline mixtures with benzene
2 Value for m-xylene used in calculation, p-xylene value is NE
3 Carcinogenic PAH (cPAH) cleanup levels under MTCA are based on the calculated total toxicity of the mixture using the Toxicity Equivalency Methodology in WAC 173-340-708 (8).

  The mixture of cPAHs shall be considered a single hazardous substance and compared to the applicable MTCA Method B cleanup level for benzo(a)pyrene.
4 For nickel and thallium, value is for soluble salts
5 ArsenicIII/ArsenicV
6 ChromiumIII/ChromiumVI
7 MTCA Method A groundwater value used for calculation because no Method B or C values are available for lead
8 inorganic/organic
9 Preliminary Cleanup Level is for the total mixture of PCBs using TEQ summation
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Table 4
Summary Statistics and Potential Cleanup Levels - Groundwater
Laurel Station
Bellingham, Washington

Number of 
Samples

Number of 
Detections

Maximum 
Detection

Maximum 
Reporting 

Limit

MTCA 
Method A

MTCA 
Method B

MTCA 
Method C

Field Analyses (mg/L)
TPH - field screen 8 8 0.43 NA NA NA NA
TPH (mg/L)
EPH (C10-C19) 5 0 NA 0.08 NE NE NE
EPH (C19-C32) 5 0 NA 0.08 NE NE NE
HEPH (C19-C32 less PAH) 5 0 NA 0.08 NE NE NE
LEPH (C10-C19 less PAH) 5 0 NA 0.08 NE NE NE
TPH - diesel range 11 2 370 250 0.5 NE NE
TPH - gasoline range 11 0 NA 250 0.8/1.0 1 NE NE
TPH - motor oil range 11 0 NA 500 0.5 NE NE
TPH by 418.1 9 1 18 1 NE NE NE
VH C6-C10 8 0 NA 100 NE NE NE
VPHw (VHWL to 10-BTEX) 8 0 NA 100 NE NE NE
VOCs (ug/L)
1,1,1-trichloroethane 9 1 5.7 1 200 7,200 15,750
1,1,2,2-tetrachloroethane 9 0 NA 1 NE 0.22 2.19
1,1,2-trichloroethane 9 0 NA 1 NE 0.77 7.77
1,1,2-trichlorotrifluoroethane 9 0 NA 2 NE NE NE
1,1-dichloroethane 9 1 1.2 1 NE 1,600 3,500
1,1-dichloroethene 9 0 NA 1 NE NE NE
1,2-dichloroethane 9 0 NA 1 5 0.48 4.81
1,2-dichloropropane 9 0 NA 1 NE 0.64 6.43
2-butanone 9 0 NA 5 NE NE NE
2-chloroethylvinylether 9 0 NA 1 NE NE NE
2-hexanone 9 0 NA 5 NE NE NE
4-methyl-2-pentanone 9 0 NA 5 NE NE NE
acetone 9 0 NA 5 NE 800 1,750
benzene 29 1 1.3 1 5 0.795 7.95
bromodichloromethane 9 0 NA 1 NE 0.71 7.06
bromoform 9 0 NA 1 NE 5.5 55
bromomethane 9 0 NA 2 NE 11 24.5
carbon disulfide 9 0 NA 1 NE 800 1,750
carbon tetrachloride 9 0 NA 1 NE 0.34 3.37
chlorobenzene 9 0 NA 1 NE 160 350
chloroethane 9 0 NA 2 NE NE NE
chloroform 9 1 14 2 NE 7.2 72
chloromethane 9 1 1.6 4 NE 3.4 34
cis-1,2-dichloroethene 9 0 NA 1 NE NE NE
cis-1,3-dichloropropene 9 0 NA 1 NE NE NE
dibromochloromethane 9 0 NA 1 NE 0.52 5.2
ethylbenzene 28 0 NA 2 700 800 1,750
m,p-xylene 8 0 NA 0.5 NE 1,600 35,000
methyl tert-butyl ether 8 0 NA 4 20 24 243
methylene chloride 9 0 NA 2 5 5.8 58
o-xylene 8 0 NA 0.5 NE 16,000 35,000
styrene 17 0 NA 1 NE 1.5 15
tetrachloroethene 9 0 NA 1 NE NE NE
toluene 27 1 0.771 2 1,000 640 1,400
total xylenes 28 1 1.25 4 1,000 1,600 3,500
trans-1,2-dichloroethene 9 0 NA 1 NE NE NE
trans-1,3-dichloropropene 9 0 NA 1 NE NE NE
trichloroethene 9 0 NA 1 NE NE NE
trichlorofluoromethane 9 0 NA 2 NE 2,400 5,250
vinyl acetate 9 0 NA 1 NE 8,000 17,500
vinyl chloride 9 0 NA 2 0 0.03 0.29

Analyte

Existing Data Summary Potential Cleanup Levels
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Table 4
Summary Statistics and Potential Cleanup Levels - Groundwater
Laurel Station
Bellingham, Washington

Number of 
Samples

Number of 
Detections

Maximum 
Detection

Maximum 
Reporting 

Limit

MTCA 
Method A

MTCA 
Method B

MTCA 
Method C

Analyte

Existing Data Summary Potential Cleanup Levels

SVOCs (ug/L)
1-methylnaphthalene 4 2 0.023 0.01 NE NE NE
2-methylnaphthalene 13 5 0.43 0.01 NE 32 70
acenaphthene 5 1 0.01 0.01 NE 960 2,100
acenaphthylene 5 0 NA 0.01 NE NE NE
acridine 5 0 NA 0.05 NE NE NE
anthracene 5 0 NA 0.01 NE 4,800 10,500
benzo(a)anthracene 5 1 0.01 0.01 See Note 2 See Note 2 See Note 2
benzo(a)pyrene 13 2 0.02 0.01 See Note 2 See Note 2 See Note 2
benzo(b)fluoranthene 5 1 0.01 0.02 See Note 2 See Note 2 See Note 2
benzo(b,k)fluoranthene 5 1 0.03 0.02 NE NE NE
benzo(g,h,i)perylene 5 1 0.01 0.02 NE NE NE
benzo(k)fluoranthene 5 3 0.04 0.01 See Note 2 See Note 2 See Note 2
chrysene 5 0 NA 0.02 See Note 2 See Note 2 See Note 2
dibenz(a,h)anthracene 5 3 0.02 0.01 See Note 2 See Note 2 See Note 2
fluoranthene 5 2 0.04 0.01 NE 640 1,400
fluorene 5 0 NA 0.02 NE 640 1,400
indeno[1,2,3-cd]pyrene 13 5 0.11 0.011 See Note 2 See Note 2 See Note 2
naphthalene 5 5 0.12 NA 160 160 350
phenanthrene 5 5 0.03 NA NE NE NE
pyrene 5 0 NA 0.05 NE 480 1,050
quinoline 5 3 0.02 0 NE 0.0036 0.036
TTEC cPAH 51 15 0.026 NA 0.1 0.012 0.12
Metals (mg/L)
antimony 7 5 0.003 0.001 NE NE NE
arsenic 7 6 0.083 0.002 0.005 0.00006 3 0.00058 3

beryllium 7 4 0.006 0.001 NE 0.032 0.07
cadmium 7 1 0.002 0.002 0.005 0.008 0.0175
chromium 7 7 0.767 NA 0.05 4 24/.048 4 53/0.11 4

copper 7 7 0.523 NA NE 0.59 1.3
lead 7 7 0.167 NA 0.015 NE NE
mercury 7 1 0.0001 0.001 0.002 0.0048 0.011
nickel 7 7 0.6 NA NE 0.32 0.7
selenium 7 1 0.024 0.01 NE NE NE
silver 7 0 NA 0.003 NE NE NE
thallium 7 3 0.009 0.005 NE NE NE
zinc 7 7 1.03 NA NE 4.8 105
Conventionals (mg/L)
chloride 7 7 41.7 NA NE 800 1,750
nitrate as N 8 5 0.615 0.01 NE NE NE
nitrite as N 8 1 0.011 0.01 NE NE NE
pH 8 8 8.23 NA NE NE NE
sulfate 8 8 329.3 NA NE NE NE
total dissolved solids 8 8 8,523 NA NE NE NE

Notes:
Bolded values indicate the selected Preliminary Cleanup Level for each analyte
MTCA - Model Toxics Control Act
TPH - total petroleum hydrocarbons
EPH - extractable petroleum hydrocarbons
HEPH - heavy extractable petroleum hydrocarbons
LEPH - light extractable petroleum hydrocarbons
VH - volatile hydrocarbons
VPHw - volatile petroleum hydrocarbons in water
VOCs - volatile organic compounds
SVOCs - semivolatile organic compounds
TTEC - total toxicity equivalent concentration
NA - not applicable
NE - not established
mg/L - milligrams per liter
ug/L - micrograms per liter
1 Gasoline with benzene present/without benzene present
2 Carcinogenic PAH (cPAH) cleanup levels under MTCA are based on the calculated total toxicity of the mixture using the Toxicity Equivalency Methodology in WAC 173-340-708 (8).
  The mixture of cPAHs shall be considered a single hazardous substance and compared to the applicable MTCA Method B cleanup level for benzo(a)pyrene.
3 Carcinogenic value for inorganic arsenic
4 Chromium III/ChromiumVI
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Table 6
Potential Cleanup Levels for Air
Laurel Station
Bellingham, Washington

Analyte

Potential Cleanup Levels

MTCA Method B
(ug/m3)

MTCA Method C
(ug/m3)

Inhalation Cancer 
Potency Factor

(kg-day/mg)

Inhalation 
Correction Factor

(unitless)

Inhalation 
Reference Dose

mg/kg-day)

VOCs
1,1,1-trichloroethane 4,800 10,500 NE 2 3
1,1,2-trichloroethane 0.15625 1.5625 0.056 2 NE
1,1,2,2-tetrachloroethane 0.0431 0.4310 0.203 2 NE
1,1-dichloroethane 320 700 NE 2 0.2
1,2-dichloroethane 0.0962 0.9615 0.091 2 0.0014
1,2-dichloropropane 1.8286 4 NE 2 0.0011
4-methyl-2-pentanone 32 70 NE 2 0.02
acetone NE NE NE 2 NE
benzene 0.3205 3.2051 0.0273 2 0.0086
bromodichloromethane NE NE NE 2 NE
bromomethane 2.2857 5 NE 2 0.0014
carbon disulfide 320 700 NE 2 0.2
carbon tetrachloride 0.1667 1.6667 0.0525 2 NE
chlorobenzene 8 17.5 NE 2 0.005
chloroform 0.1087 1.0870 0.0805 2 NE
chloromethane 1.3889 13.8889 0.0063 2 NE
dibromochloromethane NE NE NE 2 NE
ethylbenzene 457 1,000 NE 2 0.286
m-xylene 46.4 102 NE 2 0.029
methyl tert-butyl ether 9.62 96.2 NE 2 0.8571
methylene chloride 5.3191 53.1915 0.0016 2 0.8571
o-xylene 46.4 102 NE 2 0.029
p-xylene NE NE NE 2 NE
styrene 4.375 43.75 0.002 2 0.2857
toluene 2,240 4,900 NE 2 1.4
trichlorofluoromethane 320 700 NE 2 0.2
vinyl acetate 91.4286 200 NE 2 0.0571
vinyl chloride 0.2841 2.8409 0.0308 2 0.0286
xylenes (total) 46 102 NE 2 0
SVOCs
1-methylnaphthalene NE NE NE 2 NE
1,2,4-trichlorobenzene 91.4286 200 NE 2 0.0571
2-methylnaphthalene NE NE NE 2 NE
2-chlorophenol NE NE NE 2 NE
1,2-dichlorobenzene 64 140 NE 2 0.04
1,4-dichlorobenzene 365.7143 800 NE 2 0.2286
bis(2-chloroethyl)ether 0.0076 0.0758 1.155 2 NE
acenaphthene NE NE NE 1 NE
anthracene NE NE NE 1 NE
fluorene NE NE NE 1 NE
naphthalene 1.3714 3 NE 2 0.0009
nitrobenzene 0.2743 0.6 NE 2 0.0002
pyrene NE NE NE 1 NE
Metals
mercury 0.1371 0.3 NE 1 8.5714E-05

Notes:
Method B values are selected as preliminary air cleanup values for all potential contaminants, because of the potential for future residential use of the property.
MTCA - Model Toxics Control Act
ug/m3 - micrograms per cubic meter

Final Report Table 6 Potential Cleanup Levels - Air 1 of 1 URS CORPORATION
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Table 9
Summary of Soil Analytical Results – Pump Station Area (Study Unit 1)
Laurel Station
Bellingham, Washington

Field Analysis (mg/kg) TPH (mg/kg)1

Sample ID Sample Depth
(feet bgs)

Sample
Date TPH - field screen Diesel Range

5 25 U --
7 25 U --
9 25 U --

11 17 J --
13 25 U --
15 25 U --
17 20 J --

PB-2 12 11/20/1991 5,300 J2 --
6 1,900 J2 --
8 25 U --

10 64 J2 --
12 25 U --
15 25 U 10 U
25 28 E --
40 25 U --
13 430 --
34 25 U 20
54 25 U --
29 1,600 E --
30 -- 50

TP-1 4 11/15/1991 25 U --
TP-2 4 11/15/1991 25 U --
TP-18 4 12/4/1991 25 U --

Preliminary Cleanup Level 3

Notes:
Bolded values indicate the Preliminary Cleanup Level was exceeded
mg/kg - milligrams per kilogram
TPH - total petroleum hydrocarbons
bgs - below ground surface
-- - not analyzed
U - not detected above the reporting limit shown
E or J - estimated
1 Method WTPH-HCID
2 Identified as crude oil range
3 See Table 3 for Preliminary Cleanup Level rationale

TM-B14

11/19/1991

460

2/24/1992

PB-1 11/19/1991

2/17/1992

TM-B15

2/20/1992

PB-4

TM-B10

Final Report Table 9 Pump Station Area - Soil 1 of 1
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Table 13
Summary of Soil Analytical Results – Former Drain Tile Excavation (Study Unit 1)
Laurel Station
Bellingham, Washington

Field Analysis (mg/kg)

Sample ID1 Sample Depth
(feet bgs)

Sample
Date TPH - field screen Diesel Range2 TPH 

(Method 418.1)
DTE-1 1 2/25/1992 680 E 460 --
DTE-2 NA 2/25/1992 25 U 15 U --
DTE-3 NA 2/25/1992 36 15 U --
DTE-4 NA 2/25/1992 25 U -- --
DTE-5 NA 2/25/1992 25 U -- --
DTE-6 NA 2/25/1992 25 U -- --
DTE-7 NA 2/25/1992 25 U -- --

EXFERN-5 NA 1/25/1992 25 U -- --
EXFERN-7 NA 1/25/1992 25 U -- --

8 25 U -- --
13 25 U -- 10 U
18 25 U -- --

Preliminary Cleanup Level3 460 460 2,000

Notes:
Bolded values indicate the Preliminary Cleanup Level was exceeded
bgs - below ground surface
TPH - total petroleum hydrocarbons
mg/kg - milligrams per kilogram
NA - not available
U - not detected above the reporting limit shown
E - estimated 
-- - not analyzed
1 Samples DTE-1, -2, -4, and -6 were collected from the base of excavation.  
  Samples DTE-3, -5, and -7 were collected from the sidewall of the excavation approximately 12 inches above the base of the excavation.  
  Samples EXFERN-5 and EXFERN-7 are post excavation samples.
2 Method WTPH-HCID
3 See Table 3 for Preliminary Cleanup Level rationale

TPH (mg/kg)

12/6/1991TM-B5
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Table 14
Summary of Soil Analytical Results - Former Waste Pit (Study Unit 1)
Laurel Station
Bellingham, Washington

Sample ID Pit #1 TM-B25
Sample Depth 

(feet bgs) 15 4 14 15 2 4 6 8 5 14

Sample Date 2/27/1992 2/27/1992

TPH Field Screening -- 25 U 25 U 25 U 25 U 25 U 25 U 25 U 50 J2 -- 460
Diesel-range -- -- -- -- -- -- -- -- -- 10 U3 460

Benzene 190 U6 -- -- -- -- -- -- -- -- -- 30
Toluene 450 -- -- -- -- -- -- -- -- -- 7,000
Ethylbenzene 190 U -- -- -- -- -- -- -- -- -- 6,000
Xylenes (total) 330 U -- -- -- -- -- -- -- -- -- 9,000

Naphthalene 79 J -- -- -- -- -- -- -- -- -- 1,600
2-Methylnaphthalene 200 -- -- -- -- -- -- -- -- -- 320
Fluoranthene 86 U -- -- -- -- -- -- -- -- -- 3,200
Fluorene 86 U -- -- -- -- -- -- -- -- -- 3,200
Pyrene 86 U -- -- -- -- -- -- -- -- -- 2,400
Phenanthrene 47 J -- -- -- -- -- -- -- -- -- NE

Benzo(a)pyrene 86 U -- -- -- -- -- -- -- -- -- See Note4

Benzo(a)anthracene 86 U -- -- -- -- -- -- -- -- -- See Note4

Benzo(b)fluoranthene 86 U -- -- -- -- -- -- -- -- -- See Note4

Benzo(k)fluoranthene 86 U -- -- -- -- -- -- -- -- -- See Note4

Dibenz(a,h)anthracene 86 U -- -- -- -- -- -- -- -- -- See Note4

Chrysene 86 U -- -- -- -- -- -- -- -- -- See Note4

Indeno(1,2,3-c,d)pyrene 86 U -- -- -- -- -- -- -- -- -- See Note4

TTEC NC -- -- -- -- -- -- -- -- -- 100

Antimony 7 U -- -- -- -- -- -- -- -- -- 32

Arsenic 3.4 -- -- -- -- -- -- -- -- -- 20

Beryllium 0.5 -- -- -- -- -- -- -- -- -- 160

Cadmium 0.3 U -- -- -- -- -- -- -- -- -- 2

Chromium 44.6 -- -- -- -- -- -- -- -- -- 615

Copper 21.4 -- -- -- -- -- -- -- -- -- 2,960

Lead 6.4 -- -- -- -- -- -- -- -- -- 250

Mercury 0.07 U -- -- -- -- -- -- -- -- -- 2

Nickel 45 -- -- -- -- -- -- -- -- -- 48

Selenium 0.3 -- -- -- -- -- -- -- -- -- 38

Silver 0.5 -- -- -- -- -- -- -- -- -- 400

Thallium 0.1 U -- -- -- -- -- -- -- -- -- 5.6
Zinc 119 -- -- -- -- -- -- -- -- -- 24,000

Notes:
Bolded values indicate the Preliminary Cleanup Level was exceeded
bgs - below ground surface
mg/kg - milligrams per kilogram
ug/kg - micrograms per kilogram
TTEC - total toxicity equivalency concentration
-- - not analyzed
U - not detected above the reporting limit shown
J - estimated
NC - not calculated
NE - not established
1 See Table 3 for Preliminary Cleanup Level rationale
2 TPH detected in natural gas condensate range
3 TPH by method 418.1
4 Carcinogenic PAH (cPAH) cleanup levels under MTCA (Model Toxins Control Act) are based on the calculated total toxicity of the mixture using the Toxicity 
  Equivalency Methodology in WAC 173-340-708 (8).  The mixture of cPAHs shall be considered a single hazardous substance and compared to the applicable MTCA 
  Method B cleanup level for benzo(a)pyrene.
5 Chromium III
6 Not detected, however, laboratory reporting limit exceeds the Preliminary Cleanup Level

Preliminary 
Cleanup Level1

TM-B19

2/26/1992 11/21/199111/20/1991

TP-4

Carcinogenic PAHs (ug/kg)

TP-5

Metals (mg/kg)

Total Petroleum Hydrocarbons (TPH) (mg/kg)

Polycyclic Aromatic Hydrocarbons (PAHs) (ug/kg)

Volatile Organic Compounds (ug/kg)
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Table 15
Summary of Soil Analytical Results – 20-Inch Main Pipeline (Study Unit 1)
Laurel Station
Bellingham, Washington

Field Analysis (mg/kg) TPH (mg/kg)

Sample ID Sample
Date TPH - field screen Diesel Range1 TPH (418.1)

PLB-1-1-7' 1/14/1992 25 U 110 15
PLB-1-2-5' 1/14/1992 25 U -- --
PLB-1-3-7' 1/14/1992 25 U -- --

PLB-1-4-10' 1/14/1992 20 -- --
PLB-1-5-12' 1/14/1992 25 U 10 U 13
PLB-1-6-10' 1/14/1992 25 U -- --
PLB-1-10-4' 1/15/1992 25U -- --
PLB-1-11 1/17/1992 25 U -- --
PLB-1-12 1/17/1992 25 U -- --
PLB-1-13 1/17/1992 25 U -- --
PLB-1-14 1/17/1992 25 U -- --
PLB-1-15 1/17/1992 25 U 10 U --
PLB-1-16 1/21/1992 25 U -- --
PLB-1-17 1/17/1992 25 U -- --
PLB-1-18 1/21/1992 25 U -- --
PLB-1-19 1/21/1992 25 U -- --
PLB-1-21 1/21/1992 25 U -- --
PLB-1-22 1/21/1992 25 U 10 U --
PLS-1-1-5' 1/14/1992 25 U -- --
PLS-1-2-2' 1/14/1992 25 U -- --
PLS-1-3-3' 1/14/1992 25 U -- --
PLS-1-4-8' 1/14/1992 25 U -- --
PLS-1-5-9' 1/14/1992 25U -- --
PLS-1-10 1/17/1992 25 U -- --
PLS-1-11 1/17/1992 25 U -- --
PLS-1-12 1/17/1992 25 U -- --
PLS-1-13 1/17/1992 25 U -- --
PLS-1-14 1/17/1992 25 U 10 U --
PLS-1-15 1/17/1992 25 U -- --
PLS-1-16 1/21/1992 25 U -- --
PLS-1-17 1/21/1992 25 U -- --
PLS-1-18 1/21/1992 25 U -- --
PLS-1-19 1/21/1992 25 U -- --
PLS-1-20 1/21/1992 25 U 10 U --

Preliminary Cleanup Level3 460 460 2,000

Notes:
Bolded values indicate the Preliminary Cleanup Level was exceeded
TPH - total petroleum hydrocarbons
mg/kg - milligrams per kilogram
U - undetected
-- - not analyzed
1 Method WTPH-HCID
2 Sample prefix PLB indicates base sample and PLS indicates sidewall sample
3 See Table 3 for Preliminary Cleanup Level rationale
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Table 16
Summary of Soil Analytical Results – Former PSE Electrical Substation (Study Unit 1)
Laurel Station
Bellingham, Washington

Sample ID Sample Depth
(inches bgs)

Sample
Date Aroclor 1016/1242 Aroclor 1248 Aroclor 1254 Aroclor 1260

4 0.05 U 0.05 U 0.05 U 0.05 U
10 0.05 U 0.05 U 0.05 U 0.05 U
6 0.05 U 0.05 U 0.05 U 0.05 U

12 0.05 U 0.05 U 0.05 U 0.05 U
4 0.05 U 0.05 U 0.05 U 0.05 U
8 0.05 U 0.05 U 0.05 U 0.05 U
6 0.05 U 0.05 U 0.05 U 0.05 U

12 0.05 U 0.05 U 0.05 U 0.05 U
6 0.05 U 0.05 U 0.05 U 0.05 U

10 0.05 U 0.05 U 0.05 U 0.05 U

Preliminary Cleanup Level1 1 1 1 1

Notes
Bolded values indicate the Preliminary Cleanup Level was exceeded
-- - not analyzed
bgs - below ground surface
mg/kg - milligrams per kilogram
PCBs - polychlorinated biphenyls
U - not detected above the reporting limit shown
1  See Table 3 for Preliminary Cleanup Level rationale

PCBs (mg/kg)

ES-1

ES-2

ES-3

3/25/1992

3/25/1992

3/25/1992

3/25/1992

3/25/1992

ES-4

ES-5
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Table 17
Summary of Soil Analytical Results – December 11, 1991 Spill (Study Units 1, 5, and 6)
Laurel Station
Bellingham, Washington

Field Analysis (mg/kg) TPH (mg/kg)1

Sample ID Sample Depth
(inches bgs)

Sample
Date TPH - field screen Diesel Range

EX-10 NA 12/17/1991 25 U --
EX-11 NA 12/17/1991 25 U --
EX-13 NA 12/17/1991 25 U --
EX-15 NA 12/17/1991 61 --
EX-16 NA 12/17/1991 15 J --
EX-17 NA 12/17/1991 25 U --
HA-6-1 0-4 1/6/1992 25 U --
HA-6-2 0-4 1/6/1992 25 U --
HA-6-3 0-4 1/6/1992 25 U --
HA-6-4 0-4 1/6/1992 25 U --
HA-6-5 0-4 1/6/1992 25 U 10 U
HA-6-6 0-4 1/6/1992 25 U --
HA-6-7 0-4 1/6/1992 25 U --
HA-6-8 0-4 1/6/1992 25 U --
HA-6-9 0-4 1/6/1992 25 U 10 U

HA-6-10 0-4 1/7/1992 25 U --
HA-6-11 0-4 1/8/1992 25 U 10 U
HA-6-12 0-4 1/8/1992 25 U --
HA-6-13 0-4 1/8/1992 25 U --
HA-6-14 0-4 1/8/1992 25 U --
HA-6-15 0-4 1/8/1992 25 U --
HA-6-16 0-4 1/8/1992 11 J --
HA-6-17 0-4 1/8/1992 25 U --
HA-6-18 0-4 1/8/1992 25 U --
HA-6-19 0-4 1/8/1992 25 U --
HA-6-20 0-4 1/8/1992 25 U 10 U
SS-6-1 0-4 1/24/1992 25 U --
SS-6-2 0-4 1/24/1992 25 U --
SS-6-3 0-4 1/24/1992 25 U --
SS-6-4 0-4 1/24/1992 25 U --
SS-6-5 0-4 1/24/1992 25 U --
SS-6-6 0-4 1/24/1992 25 U --
SS-6-7 0-4 1/24/1992 25 U 10 U
SS-6-8 0-4 1/24/1992 25 U --

SS-6-11 0-4 1/24/1992 25 U --
SS-6-12 0-4 1/24/1992 25 U --
SS-6-13 0-4 1/24/1992 25 U --
SS-6-14 0-4 1/24/1992 25 U --
SS-6-15 0-4 1/24/1992 25 U 10 U
SS-6-16 0-4 1/24/1992 25 U --
SS-6-17 0-4 1/24/1992 25 U --
SS-6-18 0-4 1/24/1992 25 U --
SS-6-19 0-4 1/24/1992 25 U --
SS-6-20 0-4 1/24/1992 25 U --

Preliminary Cleanup Level2

Notes
Bolded values indicate the Preliminary Cleanup Level was exceeded
TPH - total petroleum hydrocarbons
mg/kg - milligrams per kilogram
bgs - below ground surface
NA - not available
-- - not analyzed
U - not detected above the reporting limit shown

J - estimated
1 Method WTPH-HCID
2 See Table 3 for Preliminary Cleanup Level rationale
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Table 18
Summary of Soil Analytical Results – March 7, 1992 Spill (Study Unit 3)
Laurel Station
Bellingham, Washington

Sample ID Sample Depth
(feet bgs)

Sample
Date Diesel Range1 Gasoline Range1

PRT-1 2 3/20/1992 16,000 --
PRT-2 2 3/20/1992 10,000 --
PRT-3 NA 3/20/1992 10 U --
PRT-4 NA 3/20/1992 10 U --
PRT-5 NA 3/20/1992 10 U --

PRT0-1 NA 3/23/1992 10 U --
PRT0-2 NA 3/23/1992 10 U --

460 100 / 303

Notes
Bolded values indicate the Preliminary Cleanup Level was exceeded
TPH - total petroleum hydrocarbons
mg/kg - milligrams per kilogram
bgs - below ground surface
NA - not available
-- - not analyzed
U - undetected
1 Method WTPH-HCID
2 See Table 3 for Preliminary Cleanup Level rationale
3 Gasoline mixtures without benzene/gasoline mixtures with benzene

TPH (mg/kg)

Preliminary Cleanup Level 2
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Table 21
Summary of Surface Water Analytical Results (Study Units 2, 3, Area 1, and Area 3)
Laurel Station
Bellingham, Washington

Sample ID Sample
Date Benzene Toluene Ethylbenzene Xylenes Diesel Range  Gasoline 

Range
TPH  

(Method 418.1)

12/4/1991 1 U 1 U 1 U 2 U -- 0.95 1 U
8/6/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U 1 U
1/8/1992 1 U 2.6 1 U 2 U -- -- 1 U

1/27/1992 14 16 1 U 7.3 -- -- 1 U
11/10/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U 1 U
8/27/1991 1 U 1 U 1 U 2 U 0.25 U 0.25 U 1 U
1/8/1992 1 U 1 U 1 U 2 U -- -- 1 U

1/21/1992 1 U 1 U 1 U 2 U -- -- 1 U
11/10/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U 1 U

OWS-PR 1/8/1992 1 U 1 U 1 U 1.2 J -- -- 1.7
3/10/1992 1 U 1 U 1 U 2 U -- -- 1 U
3/11/1992 -- -- -- -- -- -- 1 U
3/11/1992 1 U 1 U 1 U 2 U -- -- 1 U
3/12/1992 1 U 1 U 1 U 2 U -- -- 1 U
3/12/1992 1 U 1 U 1 U 2 U -- -- --
3/13/1992 1 U 1 U 1 U 2 U -- -- 1.1
3/13/1992 1 U 1 U 1 U 2 U -- -- --
3/14/1992 1 U 1 U 1 U 2 U -- -- 1 U
3/15/1992 1 U 1 U 1 U 2 U -- -- 1 U
3/16/1992 1 U 1 U 1 U 2 U -- -- 1 U
3/17/1992 29.4 U2 29.4 U 29.4 U 58.8 U -- -- 1 U
3/18/1992 1 U 1 U 1 U 2 U -- -- 1 U
4/28/1992 1 U 1 U 1 U 2 U -- 0.25 U 1 U
3/10/1992 5.4 2.1 14 22 -- -- 1 U
3/11/1992 1 U 1 U 1 U 2 U -- -- 1 U
3/12/1992 1 U 1 U 1 U 2 U -- -- 1 U
3/13/1992 1 U 1 U 1 U 2 U -- -- 1 U
3/14/1992 1 U 1 U 1 U 2 U -- -- 1 U
3/15/1992 1 U 1 U 1 U 2 U -- -- 1 U
3/16/1992 1 U 1 U 1 U 2 U -- -- 1 U
3/17/1992 1 U 1 U 1 U 2 U -- -- 1 U
3/18/1992 1 U 1 U 1 U 2 U -- -- 1 U
3/19/1992 1 U 1 U 1 U 2 U -- -- 1 U
3/20/1992 1 U 1 U 1 U 2 U -- -- 1 U
3/24/1992 1 U 1 U 1 U 2 U -- -- 1 U
4/1/1992 1 U 1 U 1 U 2 U -- -- 1 U
4/8/1992 1 U 1 U 1 U 2 U -- -- 1 U

4/15/1992 1 U 1 U 1 U 2 U -- -- 1 U
4/22/1992 1 U 1 U 1 U 2 U -- 0.25 U 1 U
4/28/1992 1 U 1 U 1 U 2 U -- 0.25 U 1 U
5/7/1992 1 U 1 U 1 U 2 U -- 0.25 U 1 U

5/13/1992 1 U 1 U 1 U 2 U -- -- 1 U
5/20/1992 1 U 1 U 1 U 2 U 0.25 U -- --
5/27/1992 1 U 1 U 1 U 2 U -- -- 1 U
7/15/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U 1 U
11/4/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U 1 U

SPILL-1 10/22/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U 1 U
10/22/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U 1 U
11/4/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U 1 U

10/22/1992 1 U 1 U 1 U 2 U 0.35 0.25 U 1 U
11/4/1992 1.8 1 U 1 U 2 U 0.33 0.25 U 1 U
11/4/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U 1 U

11/10/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U 1 U
SPILL-5 11/4/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U 1 U
SPILL-7 11/10/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U 1 U

1.2 1,300 530 NE 0.5 0.8/1.03 NE

OWS-170

OWS-180

SW-1

SW-2

TPH (mg/L)VOCs (ug/L)

OWS-1

SW-3

SPILL-4/SPILL-6

SPILL-3

SPILL-2

Preliminary Cleanup Level1
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Table 21
Summary of Surface Water Analytical Results (Study Units 2, 3, Area 1, and Area 3)
Laurel Station
Bellingham, Washington

Sample ID Sample
Date Benzene Toluene Ethylbenzene Xylenes Diesel Range  Gasoline 

Range
TPH  

(Method 418.1)

TPH (mg/L)VOCs (ug/L)

3/15/1991 -- -- -- -- 4 -- 1 U
4/17/1991 57 1 U 1 U 21 1 U2 -- --
5/30/1991 -- -- -- -- 3.1 -- --
6/18/1991 -- -- -- -- 1 U2 -- --
3/15/1991 -- -- -- -- 21 -- 25.8
4/8/1991 -- -- -- -- -- -- --

4/17/1991 290 66 37 632 7.3 -- --
5/22/1991 1 U 1 U 1 U 1 U 8.9 -- --
6/12/1991 -- -- -- -- 8.1 -- --
6/18/1991 -- -- -- -- 6.6 -- --
3/15/1991 -- -- -- -- 1 U2 -- 1 U
4/17/1991 21 15 1 U 10 1 U2 -- --
6/18/1991 -- -- -- -- 1 U2 -- --
4/12/1991 1 U 1 U 1 U 1 U -- -- 1 U
4/24/1991 1 1 U 3 3 -- -- 1 U
5/15/1991 1 U 1 U 1 U 1 U -- -- --
5/22/1991 1 U 1 U 1 U 1 U -- -- 3.8
5/30/1991 1 U 1 U 1 U 1 U -- -- 1 U
6/5/1991 -- 1 U 1 U 1 U -- -- 1 U

6/12/1991 1 U 1 U 1 U 1 U -- -- 2
6/18/1991 1 U 1 U 1 U 1 U -- -- 1 U
6/26/1991 5 U2 5 U 5 U 5 U -- -- 5.9
7/1/1991 1 U 1 U 1 U 1 U -- -- 2.3

8/13/1991 1 U 1 U 1 U 1 U -- -- 1 U
8/21/1991 1 U 1 U 1 U 1 U -- -- 1 U
9/4/1991 1 U 1 U 1 U 1 U -- -- 2.2

9/19/1991 1 U 1 U 1 U 1 U -- -- 0.5 U
12/11/1991 2 2.2 1 U 1.7 J -- -- 1 U
12/11/1991 1 U 1 U 1 U 2 U -- -- 1 U
12/11/1991 1 U 1 U 1 U 2 U -- -- 1 U
12/11/1991 1 U 1 U 1 U 2 U -- -- 1 U
12/11/1991 1 U 1 U 1 U 2 U -- -- 1 U
12/11/1991 1 U 1 U 1 U 2 U -- -- 1 U
12/12/1991 1 U 1 U 1 U 2 U -- -- 1 U
12/12/1991 1 U 1 U 1 U 2 U -- -- 1 U
12/12/1991 1 U 1 U 1 U 2 U -- -- 1 U
12/12/1991 1 U 1 U 1 U 2 U -- -- 1 U
12/12/1991 1 U 1 U 1 U 2 U -- -- 1 U
12/12/1991 1 U 1 U 1 U 2 U -- -- 1 U
12/12/1991 1 U 1 U 1 U 2 U -- -- 1 U
12/12/1991 1 U 1 U 1 U 2 U -- -- 1 U
12/13/1991 1 U 1 U 1 U 2 U -- 0.5 U 1 U
12/13/1991 1 U 1 U 1 U 2 U -- -- 1 U
12/17/1991 1 U 1 U 1 U 2 U -- -- 1 U
12/18/1991 1 U 1 U 1 U 2 U -- 0.5 U 1 U
12/24/1991 1 U 1 U 1 U 2 U -- 0.5 U 1 U

1/2/1992 1 U 1 U 1 U 2 U -- 0.5 U 1 U
1/8/1992 -- -- -- -- 1 U2 -- --

1/15/1992 -- -- -- -- -- 0.25 U --
1/22/1992 -- -- -- -- -- 0.25 U --
1/29/1992 -- -- -- -- -- 0.25 U --
2/6/1992 -- -- -- -- -- 0.25 U --

2/12/1992 -- -- -- -- -- 0.25 U --
2/20/1992 -- -- -- -- -- 0.25 U --
2/26/1992 -- -- -- -- -- 0.25 U --
3/3/1992 -- -- -- -- -- 0.25 U --

3/11/1992 1 U 1 U 1 U 2 U -- 0.25 U --
3/18/1992 -- -- -- -- -- 0.25 U --
3/25/1992 -- -- -- -- -- 0.25 U --
4/1/1992 1 U 1 U 1 U 2 U -- 0.25 U --
4/8/1992 1 U 1 U 1 U 2 U -- 0.25 U --

4/15/1992 -- -- -- -- -- 0.25 U --
4/22/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U --
4/28/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U --
5/7/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U --

5/13/1992 1 U 1 U 1 U 2 U 3 U2 0.25 U --
5/20/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U --
7/15/1992 1 U 0.64 J 1 U 2 U 0.25 U 0.25 U 1 U
7/22/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U 1 U
8/6/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U 1 U

10/19/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U 1 U

1.2 1,300 530 NE 0.5 0.8/1.03 NE

SWRO-C

Preliminary Cleanup Level1

MW-1

MW-24

MW-3
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Table 21
Summary of Surface Water Analytical Results (Study Units 2, 3, Area 1, and Area 3)
Laurel Station
Bellingham, Washington

Sample ID Sample
Date Benzene Toluene Ethylbenzene Xylenes Diesel Range  Gasoline 

Range
TPH  

(Method 418.1)

TPH (mg/L)VOCs (ug/L)

1/17/1991 -- -- -- -- 3.95 -- --
1/19/1991 -- -- -- -- 2.45 -- --
1/21/1991 -- -- -- -- 1 U2 -- --
1/23/1991 -- -- -- -- 1 U2 -- --
1/28/1991 1 U 1 U 1 U 2 1 U2 -- --
2/1/1991 -- -- -- -- 1 U2 -- --
2/8/1991 -- -- -- -- 1 U2 -- --

2/15/1991 -- -- -- -- 1 U2 -- --
2/18/1991 -- -- -- -- 1 U2 -- --
2/22/1991 -- -- -- -- 1 U2 -- --
3/3/1991 -- -- -- -- 1 U2 -- --
3/8/1991 -- -- -- -- 1 U2 -- --

3/12/1991 -- -- -- -- 1 U2 -- --
3/15/1991 -- -- -- -- 1 U2 -- --
3/22/1991 -- -- -- -- 1 U2 -- --
3/29/1991 -- -- -- -- 1 U2 -- --
4/12/1991 1 U 1 U 1 U 1 U 1 U2 -- --
4/17/1991 1 U 1 U 1 U 1 U 1 U2 -- --
4/24/1991 1 U 1 U 1 U 1 U -- -- 1 U
5/15/1991 1 U 1 U 1 U 1 U -- -- --
5/22/1991 1 U 1 U 1 U 1 U -- -- 1 U
5/30/1991 1 U 1 U 1 U 1 U -- -- 1 U
6/5/1991 1 U 1 U 1 U 1 U -- -- 1 U

6/12/1991 1 U 1 U 1 U 1 U -- -- 2.8
6/18/1991 1 U 1 U 1 U 1 U -- -- 1.3
6/26/1991 5 U2 5 U 5 U 5 U -- -- 1.1
7/1/1991 1 U 1 U 1 U 1 U -- -- 1 U

7/10/1991 1 U 1 U 1 U 1 U -- -- 4.4
7/21/1991 1 U 1 U 1 U 26 -- -- 3.5
8/8/1991 1 U 1 U 1 U 1 U -- -- 1 U

8/13/1991 1 U 1 U 1 U 1 U -- -- 1 U
8/21/1991 1 U 1 U 1 U 1 U -- -- 1 U
8/28/1991 1 U 1 U 1 U 1 U -- -- 1 U
9/4/1991 1 U 1 U 1 U 1 U -- -- 5.6

9/12/1991 1 U 1 U 1 U 1 U -- -- 1 U
9/19/1991 1 U 1 U 1 U 1 U -- -- 4.1
10/3/1991 1 U 1 U 1 U 1 U -- -- 1 U

10/10/1991 1 U 1 U 1 U 1 U -- -- 1 U
10/17/1991 1 U 1 U 1 U 1 U -- -- 1 U
10/24/1991 1 U 1 U 1 U 1 U -- -- 1 U
12/12/1991 1 U 1 U 1 U 2 U -- -- 1 U
12/12/1991 1 U 1 U 1 U 2 U -- -- 1 U
12/13/1991 1 U 1 U 1 U 2 U -- 0.5 U 1 U
12/14/1991 1 U 1 U 1 U 2 U -- -- 1 U
12/15/1991 1 U 1 U 1 U 2 U -- -- 1 U
12/17/1991 1 U 1 U 1 U 2 U -- -- 1 U
12/18/1991 1 U 1 U 1 U 2 U -- 0.5 U 1 U
12/24/1991 1 U 1 U 1 U 2 U -- 0.5 U 1 U

1/2/1992 1 U 1 U 1 U 2 U -- 0.5 U 1 U
1/8/1992 -- -- -- -- 1 U2 -- --

1/22/1992 -- -- -- -- -- 0.25 U --
1/29/1992 -- -- -- -- -- 0.25 U --
2/6/1992 -- -- -- -- -- 0.25 U --

2/12/1992 -- -- -- -- -- 0.25 U --
2/20/1992 -- -- -- -- -- 0.25 U --
2/26/1992 -- -- -- -- -- 0.25 U --
3/3/1992 -- -- -- -- -- 0.25 U --

3/11/1992 1 U 1 U 1 U 2 U -- 0.25 U --
3/18/1992 -- -- -- -- -- 0.25 U --
3/25/1992 -- -- -- -- -- 0.25 U --
4/1/1992 1 U 1 U 1 U 2 U -- 0.25 U --
4/1/1992 1 U 1 U 1 U 2 U -- 0.25 U --

4/15/1992 -- -- -- -- -- 0.25 U --
4/22/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U --
4/28/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U --
5/7/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U --

5/13/1992 1 U 1 U 1 U 2 U 3 U2 0.25 U --
5/20/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U --
6/30/1992 1 U 1 U 1 U 2 U -- 0.25 U 1 U
6/30/1992 1 U 1 U 1 U 2 U -- 0.25 U --
7/22/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U 1 U

10/19/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U 1 U

1.2 1,300 530 NE 0.5 0.8/1.03 NE

SWRO-D2

Preliminary Cleanup Level1

Final Report Table 21 Summary of Surface Water Results 3 of 5
URS CORPORATION



Table 21
Summary of Surface Water Analytical Results (Study Units 2, 3, Area 1, and Area 3)
Laurel Station
Bellingham, Washington

Sample ID Sample
Date Benzene Toluene Ethylbenzene Xylenes Diesel Range  Gasoline 

Range
TPH  

(Method 418.1)

TPH (mg/L)VOCs (ug/L)

1/17/1991 -- -- -- -- 1.65 -- --
1/19/1991 -- -- -- -- 2.35 -- --
1/21/1991 -- -- -- -- 1 U2 -- --
1/23/1991 -- -- -- -- 2.25 -- --
1/28/1991 1 U 4 1 11 1 U2 -- --
2/1/1991 1 U 1 U 1 U 1 U 1 U2 -- --
2/4/1991 1 U 1 U 1 U 1 U 1 U2 -- --
2/8/1991 1 U 1 U 1 U 1 U 1 U2 -- --

2/11/1991 1 U 1 U 1 U 1 U 1 U2 -- --
2/15/1991 -- -- -- -- 1 U2 -- --
2/18/1991 1 U 1 U 1 U 1 U 1 U2 -- --
2/22/1991 1 U 1 U 1 U 1 U 1 U2 -- --
2/25/1991 1 U 1 U 1 U 1 U 1 U2 -- --
3/3/1991 -- -- -- -- 1 U2 -- --
3/4/1991 1 U 1 U 1 U 1 U 1 U2 -- --
3/8/1991 1 U 1 U 1 U 1 U 1 U2 -- --

3/12/1991 1 U 1 U 1 U 1 U 1 U2 -- --
3/15/1991 1 U 1 U 1 U 1 U 1 U2 -- --
3/20/1991 1 U 1 U 1 U 1 U 1 U2 -- --
3/22/1991 1 U 1 U 1 U 1 U 1 U2 -- --
3/25/1991 1 U 1 U 1 U 1 U 1 U2 -- --
3/29/1991 1 U 1 U 1 U 1 U 1 U2 -- --
4/12/1991 1 U 1 U 1 U 1 U 1 U2 -- --
4/17/1991 1 U 1 U 1 U 1 U 1 U2 -- --
4/24/1991 1 U 1 U 1 U 1 U -- -- 1 U
5/15/1991 1 U 1 U 1 U 1 U -- -- --
5/22/1991 1 U 1 U 1 U 1 U -- -- 1 U
5/30/1991 1 U 1 U 1 U 1 U -- -- 1 U
6/5/1991 1 U 1 U 1 U 1 U -- -- 1 U

6/12/1991 1 U 1 U 1 U 1 U -- -- 1.5
6/18/1991 1 U 1 U 1 U 1 U -- -- 1 U
6/26/1991 5 U2 5 U 5 U 5 U -- -- 1 U
7/1/1991 1 U 1 U 1 U 1 U -- -- 1 U

7/10/1991 1 U 1 U 1 U 1 U -- -- 1 U
7/21/1991 1 U 1 U 1 U 14 -- -- 1 U
7/30/1991 1 U 1 U 1 U 1 U -- -- 1 U
8/13/1991 1 U 1 U 1 U 1 U -- -- 1 U
8/28/1991 1 U 1 U 1 U 1 U -- -- 1 U
9/4/1991 1 U 1 U 1 U 1 U -- -- 1 U

9/12/1991 1 U 1 U 1 U 1 U -- -- 1 U
9/19/1991 1 U 1 U 1 U 1 U -- -- 0.5 U
10/3/1991 1 U 1 U 1 U 1 U -- -- 1 U

1.2 1,300 530 NE 0.5 0.8/1.03 NEPreliminary Cleanup Level1

SWRO-D3
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Table 21
Summary of Surface Water Analytical Results (Study Units 2, 3, Area 1, and Area 3)
Laurel Station
Bellingham, Washington

Sample ID Sample
Date Benzene Toluene Ethylbenzene Xylenes Diesel Range  Gasoline 

Range
TPH  

(Method 418.1)

TPH (mg/L)VOCs (ug/L)

10/10/1991 1 U 1 U 1 U 1 U -- -- 1 U
10/17/1991 1 U 1 U 1 U 1 U -- -- 1 U
10/24/1991 1 U 1 U 1 U 1 U -- -- 1 U
12/11/1991 1 U 1 U 1 U 2 U -- -- 1 U
12/12/1991 1 U 1 U 1 U 2 U -- -- 1 U
12/12/1991 1 U 1 U 1 U 2 U -- -- 1 U
12/13/1991 1 U 1 U 1 U 2 U -- 0.5 U 1 U
12/15/1991 1 U 1 U 1 U 2 U -- -- 1 U
12/17/1991 1 U 1 U 1 U 2 U -- -- 1 U
12/18/1991 1 U 1 U 1 U 2 U -- 0.5 U 1 U
12/24/1991 1 U 1 U 1 U 2 U -- 0.5 U 1 U

1/2/1992 1 U 1 U 1 U 2 U -- 0.5 U 1 U
1/8/1992 -- -- -- -- 1 U2 -- --

1/15/1992 -- -- -- -- -- 0.25 U --
1/22/1992 -- -- -- -- -- 0.25 U --
1/29/1992 -- -- -- -- -- 0.25 U --
2/6/1992 -- -- -- -- -- 0.25 U --

2/12/1992 -- -- -- -- -- 0.25 U --
2/20/1992 -- -- -- -- -- 0.25 U --
2/26/1992 -- -- -- -- -- 0.25 U --
3/3/1992 -- -- -- -- -- 0.25 U --

3/11/1992 1 U 1 U 1 U 2 U -- 0.25 U --
3/18/1992 -- -- -- -- -- 0.25 U --
3/25/1992 -- -- -- -- -- 0.25 U --
4/1/1992 1 U 1 U 1 U 2 U -- 0.25 U --
4/8/1992 1 U 1 U 1 U 2 U -- 0.25 U --

4/15/1992 -- -- -- -- -- 0.25 U --
4/22/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U --
4/28/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U --
5/7/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U --

5/13/1992 1 U 1 U 1 U 2 U 3 U2 0.25 U --
5/20/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U --

10/19/1992 1 U 1 U 1 U 2 U 0.25 U 0.25 U 1 U

1.2 1,300 530 NE 0.5 0.8/1.03 NE

Notes
Bolded values indicate the Preliminary Cleanup Level was exceeded
VOCs - volatile organic compounds
TPH - total petroleum hydrocarbons
ug/L - micrograms per liter
mg/L - milligrams per liter
-- - not analyzed
U - not detected above the reportling limit shown
J - estimated 
OWS-1 - Oil/water separator near PSE substation
OWS-170 - Oil/water separator east of Tank No. 170
OWS-180 - Oil/water separator east of Tank No. 180
OWS-PR - Oil/water separator east of pressure relief tank
SWRO-C - Culvert adjacent to East Smith Road
SWRO-D2 - Dam 2
SWRO-D3 - Dam 3
1 See Table 5 for Preliminary Cleanup Level rationale
2 Not detected; however, laboratory reporting limit exceeds the Preliminary Cleanup Level.
3 Gasoline with benzene present/gasoline without benzene

5 Reported as a combination of diesel and gasoline range hydrocarbons by EPA Modified Method 8015.

Preliminary Cleanup Level1

4 MW-2 also analyzed for polycyclic aromatic hydrocarbons (PAHs) during the April 8, 1991 sampling event.  Fluorene, naphthalene, and phenanthrene were detected at concentrations of 5 ug
120 ug/L, and 2 ug/L, respectively.  Other PAHs were not detected above their respective laboratory reporting limits.

SWRO-D3 
(continued)
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Figure 3

North-South Geologic Cross Section A-A’
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Figure 4

East-West Geologic Cross Section B-B’
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Sample ID
Sample Date

Depth (feet bgs)
TPH-FS (mg/kg)

1 5 10
ND ND ND

TP-5-1
1/22/1992

1 5 10
ND ND ND

TP-5-2
1/22/1992

1 5 10
ND ND ND

1/22/1992
TP-5-3

1 5 10
ND ND ND

TP-5-4
1/22/1992

1 5 10
ND ND ND

1/22/1992
TP-5-5

1 5 10
ND ND ND

TP-5-6
1/22/1992



1 5 10
ND ND ND
-- -- --
-- -- --

TP-19
1/15/1992

1 5 10
40 ND ND
-- -- ND
-- -- ND

TP-20
1/15/1992

1 5 10
50 ND ND
16 -- --
-- -- --

TP-21
1/15/1992

1 5 10
ND ND ND
-- ND --
-- -- --

TP-22
1/16/1992

1 5 10
30 ND ND
-- -- --
-- -- --

TP-23
1/16/1992

Sample ID
Sample Date

Depth (feet bgs)
TPH-FS (mg/kg)

DRO (mg/kg)
TPH 418.1 (mg/kg)

1 5 10
ND ND ND

7.6 J -- --
-- -- --

TP-24
1/16/1992



Sample ID
Sample Date

Depth (feet bgs)
  TPH-FS (mg/kg)

GRO (mg/kg)
HO (mg/kg)

DRO (mg/kg)
TPH 418.1 (mg/kg)
Benzene (ug/kg)
Toluene (ug/kg)

Ethylbenzene (ug/kg)
Xylenes (ug/kg)

4 9 34
ND 140 J ND
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --

TM-B8
12/11/1991

9 24
ND ND
-- --
-- --
-- ND
-- --
-- --
-- --
-- --
-- --

TM-B13
2/20/1992

0.5 2
-- --

6.2 7.8
190 34
130 36
-- --

ND ND
ND ND
ND ND
ND ND

Tank 170-1
3/3/2008

0.5 2 3.5
-- -- --

8.4 ND ND
21 ND ND
25 ND ND
-- -- --

ND ND ND#

ND ND ND
ND ND ND
ND ND ND

Tank 170-2
3/3/2008

0.5 1.5 4
-- -- --

ND ND ND
ND ND ND
ND ND ND
-- -- --

ND ND ND
ND ND ND
ND ND ND
ND ND ND

Tank 180-2
3/19/2008

1 3 4.5
-- -- --

ND ND ND
11 ND ND
ND ND ND
-- -- --

ND ND ND
ND ND ND
ND ND ND
ND ND ND

3/3/2008
08-B2

0.5 1.5 3
-- -- --

ND 9.1 ND
ND ND ND
ND ND ND
-- -- --

ND ND ND
ND ND ND
ND ND ND
ND ND ND

Tank 180-3
3/19/2008

1 3 4.5
-- -- --
38 ND ND
15 ND ND
ND ND ND
-- -- --

ND ND ND
ND ND ND
ND ND ND
ND ND ND

3/3/2008 to 3/13/2008
08-B4

1 3
-- --

ND ND
ND ND
ND ND
-- --

ND ND
ND ND
ND ND
ND ND

08-B6
3/3/2008

0.5 2 3
-- -- --

150 300 350
2,500 2,300 3,500
1,900 2,200 3,100

-- -- --
ND ND ND
21 ND ND
ND ND ND
30 ND ND

Tank 180-1
3/3/2008

1 3 4.5
-- -- --

ND ND ND
ND ND ND
ND ND ND
-- -- --

ND ND ND
ND ND ND
ND ND ND
ND ND ND

3/3/2008
08-B5

1 3 4.5
-- -- --

ND ND ND
51 60 ND
19 41 8.7
-- -- --

ND ND# 33
ND ND ND
ND ND ND
ND ND 58

08-B3
3/3/2008

3 8
ND ND
-- --
-- --
-- --
-- ND
-- --
-- --
-- --
-- --

TM-B7
12/10/1991



HA-3-1
1/8/1992

0.3
ND
--

HA-3-2
1/8/1992

0.3
200 J

--
HA-3-3

1/8/1992
0.3
ND
ND

0.5 5 8
ND ND ND
-- -- --

HA-3-4
1/28/1992

0.5 5 8
ND ND ND
-- -- --

HA-3-5
1/28/1992

0.5 5 10
80 E ND ND

-- -- --

TP-3-1
1/29/1992

0.5 5 10
5.5 EJ 4,000 E ND

-- -- --

TP-3-2
1/29/1992

0.5 5 10
ND 15 J ND
-- -- --

TP-3-3
1/29/1992

Sample ID
Sample Date

Depth (feet bgs)
TPH-FS (mg/kg)

HO (mg/kg)



TH-1
2/1/1991

63
ND

TH-3
2/1/1991

56
72

TH-4
2/1/1991

54
12

Sample ID
Sample Date

Depth (inches bgs)
DRO (mg/kg)



11
2/18/1991

0-10
1,222
ND#

ND
80

1,050

1
2/18/1991

0-10
3,976
6,830
57,300
8,640
89,900

2
2/18/1991

10-36
4,215
260

5,800
670

17,900

3
2/18/1991

10-20
78

ND#

ND
ND
80

4
2/18/1991

10-20
ND
--
--
--
--

5
2/18/1991

0-10
2,946
ND#

ND
70
880

6
2/18/1991

0-10
8,085
ND#

1,680
210

3,730

7
2/18/1991

0-10
1,863
ND#

210
80

1,540

8
2/18/1991

0-10
1,551
ND#

280
240

5,000

9
2/18/1991

0-10
ND
--
--
--
--

10
2/18/1991

10-16
857
860

8,300
420

16,800

12
2/18/1991

0-10
ND
--
--
--
--

13
2/18/1991

10-14
15,411
1,940
31,400
6,010

109,000

14
2/18/1991

0-10
ND
--
--
--
--

15
2/18/1991

0-10
1,501
ND#

120
ND
450

16
2/18/1991

0-10
4,169
130

3,700
1,050
19,800

17
2/18/1991

10-24
ND
--
--
--
--

18
2/18/1991

0-10
ND
--
--
--
--

19
2/18/1991

6-10
344
ND#

ND
ND
180

20
2/18/1991

10-24
50
--
--
--
--

21
2/18/1991

10-20
12,523

980
16,100
1,750
51,300

22
2/18/1991

0-10
3,649
ND#

420
130

2,470

23
2/18/1991

0-10
ND
--
--
--
--

24
2/18/1991

0-10
ND
--
--
--
--

25
2/18/1991

0-10
ND
--
--
--
--

26
2/19/1991

0-10
ND
--
--
--
--

27
2/19/1991

0-10
ND
--
--
--
--

28
2/19/1991

0-10
ND
--
--
--
--

29
2/19/1991

0-10
ND
--
--
--
--

30
2/19/1991

0-10
ND
--
--
--
--

36
2/19/1991

0-10
45
--
--
--
--

37
2/19/1991

0-10
194
--
--
--
--

38
2/19/1991

0-10
ND
--
--
--
--

39
2/19/1991

0-10
ND
--
--
--
--

47
2/19/1991

6-12
1,395

--
--
--
--

48
2/19/1991

10-12
ND
--
--
--
--

49
2/19/1991

18-20
ND
--
--
--
--

50
2/19/1991

14-16
ND
--
--
--
--

Sample ID
Sample Date

Depth (inches bgs)
DRO (mg/kg)

Benzene (ug/kg)
Toluene (ug/kg)

Ethylbenzene (ug/kg)
Xylenes (ug/kg)

4-6 16-18 28-30
843 ND ND
-- -- --
-- -- --
-- -- --
-- -- --

SH-1
4/8/1991

4-6 10-12 16-18 22-24 28-30
2,053 4,907 1,667 ND ND

-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --

SH-2
4/8/1991

4-6 10-12 16-18 22-24 28-30
ND ND ND ND ND
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --

SH-3
4/8/1991

31
2/19/1991

0-10
863
--
--
--
--



Sample ID
Sample Date

Depth (inches bgs)
DRO (mg/kg)

32
2/19/1991

0-10
ND

33
2/19/1991

0-10
35

34
2/19/1991

0-10
65

35
2/19/1991

0-10
18

40
2/19/1991

0-10
ND

41
2/19/1991

0-10
439

51
4/8/1991

0-4
ND

52
4/8/1991

0-4
ND

53
4/8/1991

0-4
38

54
4/8/1991

12-18
ND

4-6 18-20 28-30
ND ND ND

SH-4
4/8/1991



Sample ID
Sample Date

Depth (feet bgs)
TPH (FS) (mg/kg)

DRO (mg/kg)

5 7 9 11 13 15 17
ND ND ND 17J ND ND 20 J
-- -- -- -- -- -- --

11/19/1991
PB-1

PB-2
11/20/1991

12
5,300 J1

--

6 8 10 12
1,900 J1 ND 64 J1 ND

-- -- -- --

11/19/1991
PB-4

15 25 40
ND 28 E ND
ND -- --

2/17/1992
TM-B10

13 34 54
430 ND ND
-- 20 --

2/20/1992
TM-B14

29 30
1,600 E --

-- 50

TM-B15
2/24/1992

TP1
11/15/1991

4
ND
--

TP2
11/15/1991

4
ND
--

TP18
12/4/1991

4
ND
--



Sample ID
Sample Date

Depth (feet bgs)
TPH-FS (mg/kg)

DRO (mg/kg)
TPH 418.1 (mg/kg)
Benzene (ug/kg)
Toluene (ug/kg)

Ethylbenzene (ug/kg)
Xylenes (ug/kg)

3 8 13 18 23 28
100 J1 ND ND 400 J1 1,300 J1 ND

-- -- -- 320 -- --
-- -- -- 1,200 -- --
-- -- -- ND# -- --
-- -- -- ND -- --
-- -- -- ND -- --
-- -- -- 980 -- --

12/5/1991
TM-B4*

13 19 24 29 34 39
-- -- ND -- ND --

3,100 510 -- 30 -- ND
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --

2/25/1992
TM-B16



Burnpit #1*
2/19/1992

3
--

170
--

Sample ID
Sample Date

Depth (feet bgs)
TPH-FS (mg/kg)

DRO (mg/kg)
TPH 418.1 (mg/kg)

22 32 37 47
ND ND ND ND
-- -- -- --
-- -- -- --

12/3/1991
TM-B3

8 13 18 23 28 33 38 43 48 58
ND ND ND ND ND ND ND ND ND ND
-- -- -- -- -- -- -- -- -- --
-- ND -- -- -- -- -- -- -- --

12/9/1991 to 12/10/1991
TM-B6

5 10 15
ND ND 25 J
-- -- --
-- -- ND

TP-10
11/26/1991

1 5 10 13 15
17 J1 11 J1 900 J1/330 J1, 2 1,200 J1/ 700 J2 571/ 220 J2

-- -- 330 -- --
-- -- 80 -- --

TP-63

11/22/1991

1 5 7 10 15
ND 13,200 J1/5,700 J2 600 J1 ND 51 J1

-- -- -- -- --
-- -- -- -- 38

TP-7
11/22/1991

5 10 15 20
25 J ND 25 J ND

-- -- -- --
21 -- -- --

TM-B2
12/2/1991



Sample ID
Sample Date

Depth (feet bgs)
TPH-FS (mg/kg)

HO (mg/kg)
DRO (mg/kg)
GRO (mg/kg)

TPH 418.1 (mg/kg)

6* 8 10 15
100 J1 69 J ND ND

-- -- -- --
49 -- -- --
38 -- -- --

140 -- -- --

11/22/1991
TP-8

9 24 29
ND -- ND
-- -- --
-- ND --
-- -- --
-- -- --

TM-B18
2/26/1992

4 9 24
ND ND ND
-- -- --
-- -- --
-- -- --
-- -- --

2/26/1992
TM-B20

TM-B21
2/27/1992

15
ND
--
--
--
--

TM-B22
2/27/1992

5
ND
--
--
--
--

TM-B23
2/27/1992

13.5
ND
--
--
--
--

TM-B24
2/27/1992

10
ND
--
--
--
--



Sample ID
Sample Date

Depth (feet bgs)
TPH-FS (mg/kg)

DRO (mg/kg)
TPH 418.1 (mg/kg)

DTE-2
2/25/1992

NA
ND
ND
--

DTE-1
2/25/1992

1
680 E
460
--

DTE-3
2/25/1992

NA
36
ND
--

DTE-4
2/25/1992

NA
ND
--
--DTE-5

2/25/1992
NA
ND
--
--

DTE-6
2/25/1992

NA
ND
--
--

DTE-7
2/25/1992

NA
ND
--
--

EXFERN-5
1/25/1992

NA
ND
--
--

EXFERN-7
1/25/1992

NA
ND
--
--

8 13 18
ND ND ND
-- -- --
-- ND --

TM-B5
12/6/1991



Sample ID
Sample Date

Depth (feet bgs)
TPH-FS (mg/kg)

DRO (mg/kg)

Pit #1*
2/27/1992

15
--
--

4 14
ND ND
-- --

2/26/1992
TM-B19

TM-B25
2/27/1992

15
ND
--

5 14
50 J1 --

-- 10 U2

TP-5
11/21/1991

2 4 6 8
ND ND ND ND
-- -- -- --

TP-4
11/20/1991



Sample ID
Sample Date

Depth (feet bgs)
TPH-FS (mg/kg)

DRO (mg/kg)
TPH 418.1 (mg/kg)

PLB-1-11
1/17/1992

NA
ND
--
--

PLB-1-12
1/17/1992

NA
ND
--
--

PLB-1-13
1/17/1992

NA
ND
--
--

PLB-1-14
1/17/1992

NA
ND
--
--

PLB-1-15
1/17/1992

NA
ND
ND
--

PLB-1-16
1/21/1992

NA
ND
--
--

PLB-1-17
1/17/1992

NA
ND
--
--

PLB-1-18
1/21/1992

NA
ND
--
--

PLB-1-19
1/21/1992

NA
ND
--
--

PLB-1-21
1/21/1992

NA
ND
--
--

PLB-1-22
1/21/1992

NA
ND
ND
--

PLB-1-3-7
1/14/1992

7
ND
--
--

PLB-1-4-10
1/14/1992

10
20
--
--

PLB-1-5-12
1/14/1992

12
ND
ND
13

PLB-1-6-10
1/14/1992

10
ND
--
--

PLS-1-11
1/17/1992

NA
ND
--
--

PLS-1-12
1/17/1992

NA
ND
--
--

PLS-1-13
1/17/1992

NA
ND
--
--

PLS-1-14
1/17/1992

NA
ND
ND
--

PLS-1-15
1/17/1992

NA
ND
--
--

PLS-1-1-5
1/14/1992

5
ND
--
--

PLS-1-16
1/21/1992

NA
ND
--
--

PLS-1-17
1/21/1992

NA
ND
--
--

PLS-1-18
1/21/1992

NA
ND
--
--

PLS-1-19
1/21/1992

NA
ND
--
--

PLS-1-2-2
1/14/1992

2
ND
--
--

PLS-1-3-3
1/14/1992

3
ND
--
--

PLS-1-4-8
1/14/1992

8
ND
--
--

PLB-1-2-5
1/14/1992

5
ND
--
--

PLS-1-20
1/21/1992

NA
ND
ND
--

PLB-1-1-7
1/14/1992

7
ND
110
15



EX-10
12/17/1991

NA
ND
--

EX-11
12/17/1991

NA
ND
--

EX-13
12/17/1991

NA
ND
--

EX-15
12/17/1991

NA
61
--

EX-16
12/17/1991

NA
15 J

--
EX-17

12/17/1991
NA
ND
--

HA-6-1
1/6/1992

0-4
ND
--

HA-6-2
1/6/1992

0-4
ND
--

HA-6-3
1/6/1992

0-4
ND
--

HA-6-4
1/6/1992

0-4
ND
--

HA-6-5
1/6/1992

0-4
ND
ND

HA-6-6
1/6/1992

0-4
ND
--

HA-6-7
1/6/1992

0-4
ND
--

HA-6-8
1/6/1992

0-4
ND
--

HA-6-9
1/6/1992

0-4
ND
ND

HA-6-10
1/7/1992

0-4
ND
--

HA-6-12
1/8/1992

0-4
ND
--

HA-6-13
1/8/1992

0-4
ND
--

HA-6-14
1/8/1992

0-4
ND
--

HA-6-15
1/8/1992

0-4
ND
--

HA-6-16
1/8/1992

0-4
11 J

--

HA-6-17
1/8/1992

0-4
ND
--

HA-6-18
1/8/1992

0-4
ND
--

HA-6-19
1/8/1992

0-4
ND
--

SS-6-1
1/24/1992

0-4
ND
--

SS-6-3
1/24/1992

0-4
ND
--

SS-6-4
1/24/1992

0-4
ND
--

SS-6-5
1/24/1992

0-4
ND
--

SS-6-6
1/24/1992

0-4
ND
--

SS-6-7
1/24/1992

0-4
ND
ND

SS-6-11
1/24/1992

0-4
ND
--

SS-6-12
1/24/1992

0-4
ND
--

SS-6-13
1/24/1992

0-4
ND
--SS-6-14

1/24/1992
0-4
ND
--

SS-6-15
1/24/1992

0-4
ND
ND

SS-6-16
1/24/1992

0-4
ND
--

SS-6-17
1/24/1992

0-4
ND
--

SS-6-18
1/24/1992

0-4
ND
--

SS-6-19
1/24/1992

0-4
ND
--

SS-6-20
1/24/1992

0-4
ND
--

Sample ID
Sample Date

Depth (inches bgs)
TPH-FS (mg/kg)
DRO  (mg/kg)

HA-6-20
1/8/1992

0-4
ND
ND

HA-6-11
1/8/1992

0-4
ND
ND

SS-6-2
1/24/1992

0-4
ND
--



4 10
ND ND
ND ND
ND ND
ND ND

ES-1
3/25/19926 12

ND ND
ND ND
ND ND
ND ND

ES-2
3/25/1992

4 8
ND ND
ND ND
ND ND
ND ND

ES-3
3/25/1992

6 12
ND ND
ND ND
ND ND
ND ND

ES-4
3/25/1992

6 10
ND ND
ND ND
ND ND
ND ND

3/25/1992
ES-5

Sample ID
Sample Date

Depth (inches bgs)
Aroclor 1016/1242 (mg/kg)

Aroclor 1248 (mg/kg)
Aroclor 1254 (mg/kg)
Aroclor 1260 (mg/kg)



PRT-2
3/20/1992

2
--

10,000 PRT-5
3/20/1992

NA
--

ND

PRT0-1
3/23/1992

NA
--

ND

PRT0-2
3/23/1992

NA
--

ND

Sample ID
Sample Date

Depth (feet bgs)
  TPH-FS (mg/kg)

DRO (mg/kg)

PRT-1
3/20/1992

2
--

16,000

PRT-3
3/20/1992

NA
--

ND

PRT-4
3/20/1992

NA
--

ND



PEX-6-S-5
11/2/2000

5
767
503
5.41
ND#

ND
ND
ND

PEX-9-B-10
11/3/2000

10
157
ND
129
ND#

ND
ND

1,340

PEX-11-S-7
11/3/2000

7
670
30
997
ND#

ND
ND#

45,000

PEX-12-S-7
11/3/2000

7
431
ND
869
ND#

ND
ND

32,300

PEX-13-S-5
11/3/2000

5
28.8
ND
38.2
573
ND
ND

25,700

PEX-14-S-1
11/3/2000

1
681
392
190
ND#

12,700
ND

37,900

PEX-17-B-5
11/9/2000

5
13.1
19.1
11.3
139
ND
224

1,650

PEX-18-S-3
11/9/2000

3
18.5
31.7
8.68
96.1
ND
ND
461

PEX-34-S-1
11/13/2000

1
69.2
45.4
11.5
125
332
89.6
605

PEX-72-B-1
11/14/2000

1
270
173
97.1
181

1,060
580

37,700

Sample ID
Sample Date

Depth (feet bgs)
DRO (mg/kg)
HO (mg/kg)

GRO (mg/kg)
Benzene (ug/kg)
Toluene (ug/kg)

Ethylbenzene (ug/kg)
Xylenes (ug/kg)





8/27/1991 1/8/1992 1/21/1992 11/10/1992
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND -- -- ND
ND -- -- ND
ND ND ND ND

OWS-180

1/8/1992 1/27/1992 11/10/1992
ND 14 ND
2.6 16 ND
ND ND ND
ND 7.3 ND
-- -- ND
-- -- ND

ND ND ND

OWS-170

Sample ID
Sample Date

Benzene (ug/L)
Toluene (ug/L)

Ethylbenzene (ug/L)
Xylenes (ug/L)
DRO (mg/L)
GRO (mg/L)

TPH 418.1 (mg/L)



4/12/1991 12/11/1991 10/19/1992
ND 2 ND
ND 2.2 ND
ND ND ND
ND 1.7 J ND
-- -- ND
-- -- ND

ND ND ND

SWRO-C

12/4/1991 8/6/1992
ND ND
ND ND
ND ND
ND ND
-- ND

0.95 ND
ND ND

OWS-1

4/12/1991 7/21/1991 10/19/1992
ND ND ND
ND ND ND
ND ND ND
ND 26 ND
-- -- ND
-- -- ND

ND 3.5 ND

SWRO-D2

1/17/1991 12/13/1991 10/19/1992
-- ND ND
-- ND ND
-- ND ND
-- ND ND
-- -- ND
-- ND ND

1.6 ND ND

SWRO-D3

Sample ID
Sample Date

Benzene (ug/L)
Toluene (ug/L)

Ethylbenzene (ug/L)
Xylenes (ug/L)
DRO (mg/L)
GRO (mg/L)

TPH 418.1 (mg/L)

3/15/91 4/17/91 6/18/91
-- 57 --
-- ND --
-- ND --
-- 21 --
4 ND# ND#

-- -- --
ND -- --

MW-1

3/15/91 4/17/91 6/18/91
-- 21 --
-- 15 --
-- ND --
-- 10 --

ND# ND# ND#

-- -- --
ND -- --

MW-3

3/15/91 4/17/91 5/22/91
-- 290 ND
-- 66 ND
-- 37 ND
-- 632 ND
21 7.3 8.9
-- -- --

25.8 -- --

MW-2*



10/22/1992 11/4/1992
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

SPILL-2

10/22/1992 11/4/1992
ND 1.8
ND ND
ND ND
ND ND
0.35 0.33
ND ND
ND ND

SPILL-3

SPILL-1
10/22/1992

ND
ND
ND
ND
ND
ND
ND

3/10/1992 3/11/1992
5.4 ND
2.1 ND
14 ND
22 ND
-- --
-- --

ND ND

SW-2

SPILL 5
11/4/1992

ND
ND
ND
ND
ND
ND
ND

SPILL 7
11/10/1992

ND
ND
ND
ND
ND
ND
ND

Sample ID
Sample Date

Benzene (ug/L)
Toluene (ug/L)

Ethylbenzene (ug/L)
Xylenes (ug/L)
DRO (mg/L)
GRO (mg/L)

TPH 418.1 (mg/L)

3/12/1992 7/15/1992 11/4/1992
ND ND ND
ND ND ND
ND ND ND
ND ND ND
-- ND ND
-- ND ND

ND ND ND

SW-3

3/10/1992 3/13/1992 4/28/1992
ND ND ND
ND ND ND
ND ND ND
ND ND ND
-- -- --
-- -- ND

ND 1.1 ND

SW-1

11/4/1992 11/10/1992
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

SPILL-4/SPILL-6

OWS-PR
1/8/1992

ND
ND
ND

1.2 J
--
--

1.7



4/15/1992 10/31/2000 9/1/2004 5/10/2006
-- ND ND ND
-- 0.37 -- ND
-- ND -- ND

ND -- -- --
ND# ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND

SW-1
3/13/2008

--
ND
ND

ND

--
ND
ND
ND

4/15/1992 10/31/2000 9/1/2004 5/10/2006 12/8/2006 3/13/2008
-- ND ND ND ND --
-- 0.253 -- ND ND ND
-- ND -- ND ND ND

ND -- -- -- -- --
ND# ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND

SW-2

4/15/1992 5/10/2006
-- ND
-- ND
-- ND
-- --

ND# ND
ND ND
ND ND
ND ND

SW-3

11/7/2006 3/13/2008
-- --

ND ND
ND ND
-- --

ND ND
ND ND
ND ND
ND ND

SW-4

4/15/1992 9/1/2004 5/10/2006
-- ND ND
-- -- ND
-- -- ND
18 -- --

1.3 J ND ND
ND ND ND
ND ND ND
ND ND ND

SW-5

Sample ID
Sample Date
GRO (mg/L)
DRO (mg/L)
MO (mg/L)
HO (mg/L)

Benzene (ug/L)
Toluene (ug/L)

Ethylbenzene (ug/L)
Xylenes (ug/L)
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North - South Geologic Cross Section C-C’
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I. PRE-REMEDIAL INVESTIGATION REPORT
Submit to Ecology for review an independent pre-remedial investigation report for all the 
investigation work performed by Trans Mountain which has not previously been submitted to 
Ecology in a report format including the information obtained during Trans Mountain's 1991-
1992 upgrade of the pump station.

61, 96, 106 71

II. REMEDIAL INVESTIGATION AND FEASIBILITY STUDY
Conduct a remedial investigation and feasibility study (RI/FS) pursuant to WAC 173-340-350.  
The RI/FS shall address known or potential contamination resulting form the January 1991, 
December 1991, and March 1992 petroleum spills as well as known or potential contamination 
resulting from current and historic operations including spills or leaks at and from the pump 
station.  The RI/FS shall also include information to determine the impact or potential impact of 
releases of hazardous substances at the facility on the natural resources and ecology of the 
area, and ecological and human risk assessment, wetland delineation, and an evaluation of 
interim cleanup actions.

A. Submit to Ecology for review and approval a RI/FS Work plan pursuant to WAC 173-340-
350.  The work plan format shall follow the general format presented in the EPA Superfund 
Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA.  
The work plan shall include a health & safety plan (WAC 173-340-810), sampling and analysis 
plan (WAC 173-340-820), wetland delineation plan, a natural resource damage assessment 
plan, and a discussion of data gaps associated with each item described in WAC 173-340-
350(6).  If Trans Mountain believes that an item described in WAC 173-340-350(6) is not 
applicable to the site, a brief explanation about why it is not applicable shall be included in the 
work plan. 

12, 41, 88 25, 36

The health & safety plan is reviewed but not approved by Ecology.  If Trans Mountain believes 
that the existing health & safety plan (Amended Health and Safety Plan For Trans Mountain Oil 
Pipe Line Corporation, Laurel Station RI/FS, March 20, 1992, prepared by Dames and Moore) 
meets the legal requirements for worker health and safety (WAC 173-340-810) for the work to 
be completed for the RI/FS described above, Ecology shall be notified by Trans Mountain, in 
writing, the basis for its decision about the adequacy of the health & safety plan.  If the existing 
plan does not meet the legal requirements for worker health & safety, Trans Mountain shall 
include a revised health & safety plan which shall be submitted with the work plan.

12, 41, 88 25, 36, E47

B. Submit to Ecology for review and approval a RI/FS report.  The report shall follow the EPA 
suggested RI/FS format.

III. INTERIM ACTIONS
A. Submit a written response to each comment included in Ecology's June 19, 1991 comment 
letter on Purnell & Associates' May 17, 1991, Site Assessment Report - Soil and Water 
Analysis, Laurel Pump Station Natural Gas Condensate Spill, East Smith Road, Whatcom 
County, Washington and the Seymour & Associates' May 16, 1991, Laurel Pump Station 
Condensate Spill: Fisheries Assessment.  The written response shall include responses made 
prior to the issuance of this Order.

19, 20, 37, E8

B. Surface Water Monitoring

1.  Submit to Ecology for review biweekly surface water sampling results obtained by Trans 
Mountain at surface water monitoring stations established by Trans Mountain to monitor 
surface water quality from areas contaminated by hazardous substances.  

The water quality parameters to be analyzed shall include but not be limited to the volatile 
organics: benzene, toluene, ethylbenzene, and xylene (BETX); the full range of petroleum 
hydrocarbons; pH; conductivity; and temperature.  The Washington Department of Ecology 
analytical procedures for petroleum hydrocarbon analysis for water (WTPH-G, WTPH-D, 
WTPH-418.1) shall be used to analyze the full petroleum hydrocarbon range.  The analytical 
method selected for BETX shall be in compliance with WAC 173-340-830, analytical 
procedures.  

The water quality sampling result submittals shall include but not be limited to a surface water 
station location map, a summary of surface water sampling results, copies of the laboratory 
data sheets, and a description of any water quality sampling results which exceed groundwater 
or surface water quality criteria.

12, 13, 26, 50, 95, 
101, T19, T22, T24, 
T26, T27, T28, T29, 
T38, T42

C. Submit to Ecology for review detailed hydrogeological cross sections which cover the area 
within a one-mile radius of the January 15, 1991, leak site to confirm Purnell & Associates 
hypothesis that no aquifer other than the shallow aquifer is contaminated with natural gas 
condensate or other contaminants related to the Laurel Pump Station and that no drinking 
water wells are affected.  Logs from registered and unregistered wells identified within a one-
mile radius of the January 15, 1991, leak site as well as any other information available to 
Trans Mountain or their consultants shall be used to develop the cross sections.

22, 94, 96, 100

Enforcement Order No. DE 91-N192
STATUS
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D. Dam and Surface Water Maintenance
1.  Submit to Ecology for review a plan for maintaining and operating Dam #2, located 
downstream of Smith Road, Dam #3, east of Hannegan Road, and the dam constructed by 
Trans Mountain for the March 1992 petroleum spill.  The plan shall also include a discussion of 
the cleanup of visible contamination on the surface water.  A copy of the plan shall also be sent 
by certified or registered mail to the Department of Wildlife and Mark Schuller, Department of 
Fisheries (Fisheries), 333 E. Blackburn Road, Mt. Vernon, Washington for Fisheries files.

69,  83

18, 32, 92

21, 75, 93 E22

2. Begin implementation of the Dam #2 and Dam #3 dam and surface water maintenance plan.
E26

3. Begin implementation of the dam and surface water maintenance plan for the dam 
constructed by Trans Mountain for the March 1992 petroleum spill.

72 77,  E19

4. Submit to Ecology for review and comment an evaluation of the feasibility of removing Dam 
#2, Dam #3, and the dam constructed by Trans Mountain for the March 1992 petroleum leak.  
The evaluation shall include but not be limited to a discussion of potential environmental 
impacts such as migration of contaminants or contaminated sediments as a result of the dam 
removal, a summary of surface water testing, and visual and olfactory contamination 
observations.

T17, T18 E27 
(Dam 3)

5. Submit to Ecology for review a Dam Removal Plan if the evaluation described in D.4., 
above, indicates that dam removal is feasible and Ecology agrees with the evaluation.  The 
plan shall provide detailed steps for completing the dam removal including a discussion of any 
SEPA or other permit requirements such as a hydraulic permit, water permit requirements and 
specific requirements for preventing further environmental damage as a result of the dam 
removal.
E. Spill Prevention Plan
1. Submit to Ecology for review a spill prevention plan which shall address future potential 
leaks, spills, or unauthorized discharges from the Laurel Pump Station site.  The plan shall 
include but not be limited to the following information and procedures:

24, 42, 51,  57, E12 48
E14, 

E18
a. A description of a reporting system to be used to notify immediately persons responsible for 
the management of the facility and appropriate state, federal, and local authorities;

24, 42, 51, E16

b. A description and a site plan showing equipment or facilities for the prevention, containment 
or treatment of leaks, spills, and unauthorized discharges;

24, 42, 51

c. A list of all hazardous substances as defined in Chapter 70.105D RCW, Hazardous Waste 
Cleanup - Model Toxics Control Act which are used, processed or stored at the facility 
including the normal quantity maintained on the premises.  The applicable Material Safety Data 
Sheets (MSDS) shall be included as an appendix to the plan.

24, 42, 51

d. A brief description of any leaks, spills, or unauthorized discharges which occurred during the 
36-month period preceding the effective date of this Order and subsequent measures taken by 
Trans Mountain Oil Pipe Line Corporation to prevent or to reduce the possibility of further 
leaks, spills, or unauthorized discharges; and

24, 42, 118

e. An implementation schedule for additional equipment or facilities which might be required for 
E.1.b, above, but which are not yet operational.  

The Spill Prevention Plan must be reviewed and certified by a professional engineer registered 
in the State of Washington.  Such certification shall in no way relieve Trans Mountain Oil Pipe 
Line Corporation of its duty to prepare and fully implement the Spill Prevention Plan for the 
Laurel Pump Station.

24, 42, 51 (D&M 
copy not signed by 
PE)

2. Begin the Spill Prevention Plan implementation. 24, 79
3. Submit to Ecology the results of the studies, evaluations, or other items outlined by Trans 
Mountain in its Spill Prevention Plan implementation schedule.

67, 79 68

F. Oil/Water Separator
1. Submit to Ecology as-builts of the Laurel Pump Station Oil/Water separators along with a list 
of hazardous substances that historically may have been discharged.  The as-builts shall 
identify historic sources connected to the separators as well as current sources.

9, 15, 30, 68, E2 11, E1

2.  Submit a sampling and analysis plan for water samples to be collected from the separators.  
The initial sampling round shall include the priority pollutant and petroleum hydrocarbon 
analyses if the sources which discharge to the separators cannot be determined.  If the 
sources discharging to the separators have been identified then the sampling may be limited to 
those hazardous substances associated with each source.  The sampling and analysis plan 
shall meet the submittal requirements of WAC 173-340-430(6).

14, 37, 38, 68, 84 62, 65, 76 86

3.  Collect water samples from the oil/water separator outlets. 95,  101
4.  Submit to Ecology a written report of the chemical analytical results for each separator 
sampling event.  The report shall include a summary of the analytical and quality control/quality 
assurance results, copies of all laboratory analytical and quality control/quality assurance data, 
and describe any changes to the procedures described in the sampling and analysis plan 
prepared for F.2, above.

95,  101, T28, T32, 
T42, T46, T47, T52, 
T53, T55, T56, T59

 T53, 
T63
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Enforcement Order No. DE 91-N192
STATUS

G. Wetlands Delineation and Mitigation
A wetland mitigation plan shall be required for cleanup actions in wetland areas of the site.  
Appropriate wetland delineation shall be accomplished in advance of the wetland mitigation 
plan.  Attachment 1, Report Recommendations For Wetland Determinations/Delineations and 
Compensatory Wetlands Mitigation Plans provides general guidelines for wetland 
determinations/delineations and mitigation plans.

1. Submit to Ecology for review and comment a wetland determination/delineation for the 
following areas:

52, T12, T13, T16 45

a. Laurel Pump Station property; Area 1; Area 2; and the portions of Area 3 upstream of 
Hannegan Road, which have been affected by the January 1991 natural gas condensate leak.

52, T12, T13, T16 45, E7, E17

b. All other areas of the site which have been identified as affected or potentially affected by 
the pump station operation in the Ecology reviewed and approved wetland delineation plan 
required under section II.A. Pump station operations include but are not limited to historic and 
current operations, upgrading, spill responses, interim actions, final remedial actions.

E7

2. Submit to Ecology a Wetland Mitigation Plan for the site.

3. Implement the wetland mitigation plan.

H. Interim Cleanup Action - Laurel Pump Station Property: Non-Wetland Areas Affected by the 
January 15, 1991 Natural Gas Condensate Leak
1. Submit to Ecology a work plan and a sampling and analysis plan for the following interim 
cleanup actions for non-wetland areas of the Laurel Pump Station property affected by the 
January 15, 1991 natural gas condensate leak:

33, 46, 47, 55 40, T31

a. Removal of the existing drain tile; 44, 55 E34  E34
b. Excavation of any contaminated non-wetland soils which exceed the cleanup criteria for the 
contaminants of concern.  Contaminated non-wetland soils and any stockpiled soils from the 
January 15, 1991 leak site excavation shall be immediately moved to onsite treatment beds for 
bioremediation immediately after excavation.

44, 55

115

c. Backfilling of the excavations completed for H.1.a and H.1.b with clean native soil or 
structural fill.  Compacted native soils or structural fill used for backfilling must have hydraulic 
conductivity values less than or equal to the insitu native soils to prevent this area from acting 
as a conduit for any potential future leaks, spills, or discharges from this site unless the backfill 
cannot be placed to meet hydraulic conductivity values due to limitations imposed by the pipe 
line submittal requirements.  The backfilled areas must immediately be reseeded with the 
appropriate fast growing native vegetation to prevent sedimentation to nearby surface waters.

44, 55

d. Evaluate whether a new drainage system should be installed to replace the drain tile.  Install 
the new drainage system as required.  The new system shall contain any future potential leaks 
or discharges of hazardous substances.  

The work plan and sampling and analysis plan shall include the appropriate items in the WAC 
173-340-430 (6).  In addition to the items identified in WAC 173-340-430 (6). the following shall 
be included in the plans:

44

(1) An evaluation of the feasibility of conducting the work described in H.1.a and H.1.d, above, 
during the different seasons when precipitation varies;

(2) A State Environmental Policy Act (SEPA) checklist or environmental impact statement (EIS) 
for all interim actions which require a state, county, or city permit and/or National 
Environmental Policy Act (NEPA) documents for federal permits;

114

(3) An application for a Water Quality Modification from the Department of Ecology - Water 
Quality Section, if required; and
(4) A sediment/drainage control plan which shall allow no sediments to be discharged to any 
surface water body including but not limited to wetlands, drainage ditches, creeks, streams, 
and ponds.
(5) A plan which describes how bioremediation will be accomplished.  The on-site 
bioremediation must be managed to maximize bioremediation (destruction) of hazardous 
substances rather than aeration (volatilization).  While volatization will occur during excavation 
and treatment, it should be minimized.  Therefore, the following must be accomplished as part 
of the bioremediation at the site:

(a) Excavate and place soil in the lined, covered treatment beds;
(b) Control and manage all runoff related to the bioremediation treatment beds; and
(c) properly manage the soil moisture, pH, temperature, and nutrient additions to maximize the 
bioremediation time frame.
2. Begin Interim Cleanup Actions. 44, T23
3. Submit report of interim cleanup actions to Ecology. 44, 59, T23, T40 66
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Enforcement Order No. DE 91-N192
STATUS

I. Contaminated Soil Stockpiles
Trans Mountain has generated contaminated soil stockpiles at the pump station as a result of 
upgrading their facility.  These stockpiles shall be monitored, sampled, and evaluated for 
interim cleanup action options pursuant to WAC 173-340-430, Interim Actions.

1. Submit to Ecology for review and comment an Operation and Maintenance Plan for the soil 
stockpiles pursuant to WAC 173-340-400 (4) (b) and (c). The plan shall include air monitoring 
based on requirements or recommendations from appropriate regulatory agencies.

73, 85, 89, 111, 
112

80, 107,  E40 
(Whatcom Co. 
Health Dept. 
letter),  E44 
(NWAPA letter)

 E32

2. Submit to Ecology for review and approval an interim cleanup action plan for the remediation 
of contaminated soil stockpiles pursuant to WAC 340-430.  The proposed cleanup action shall 
use permanent solutions to the maximum extent practicable (WAC 173-340-360).  The 
cleanup options evaluated as well as the proposed cleanup action shall be presented in the 
plan.

78, 112, 113, 115,  
E29, E30, E51

E28, E31, E33, 
E43, E49, E50

3. Implement the approved interim cleanup action plan. 108, 115
4.  Submit to Ecology for review and approval a report of the results of the soil stockpile 
cleanup action.

115,  E25  T64

IV. SELECTION OF CLEANUP ACTIONS
A. Trans Mountain shall submit a SEPA checklist or EIS to Ecology or other appropriate local 
or state agency and/or NEPA documents, if required, to appropriate federal agencies for the 
proposed draft cleanup action plan proposed by Ecology.  The checklist, EIS, and/or other 
documents or copies shall be included, as a minimum, with the draft cleanup action plan for 
public comment.  

Ecology shall prepare and issue a draft cleanup action plan for the proposed cleanup actions 
at the site.  The draft cleanup action plan shall meet the requirements under WAC 173-340-
360(10) and (11).

114 (submittal of 
SEPA checklist)

16, E50

V. CLEANUP ACTIONS

A. Cleanup actions shall be accomplished by Trans Mountain in compliance with WAC 173-
340-400, Cleanup Actions.  Submit to Ecology for review and approval all plans, specifications, 
and other documents required under WAC 173-340-400 (4).  In addition to the requirements 
under WAC 173-340-400(4), Trans Mountain shall prepare a wetland mitigation plan, other 
mitigation plans determined to be appropriate based on the results of the RI/FS, and an 
evaluation of the feasibility of completing the cleanup action during the different seasons when 
precipitation varies.  The evaluation shall be submitted with the plans, specifications, and other 
documents.

58, 70 60

B. Implement cleanup actions after Ecology reviews and approves plans, specifications, 
wetland or other mitigation plans, and other documents.
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BIBLIOGRAPHY - URS (FORMERLY DAMES & MOORE) 
LAUREL STATION FACILITY 

 
 
1. 01-24-1991 Dames & Moore, Amended Health and Safety Plan, Trans Mountain Oil Pipeline 

Corporation, Laurel Station RI/FS, dated January 24, 1991. 
 

2. 02-01-1991 Trans Mountain Oil Pipe Line Corporation, Report, Proposed Site Assessment Plan 
for the Condensate Spill at Laurel Pump Station. 

 
3. 02-27-1991 Washington State Department of Ecology (Ecology), Letter, Michael Gallagher 

(Ecology) to G.R. Miller (TMOPL), Re:  A reported release of hazardous 
substances at Trans Mountain Oil Pipe Line Corporation – Laurel Pump Station, 
1009 East Smith Road, Bellingham, Washington and Potential Liability for the 
Release. 

 
4. 05-16-1991 Seymour & Associates, Report, Laurel Pump Station Condensate Spill:   Fisheries 

Assessment. 
 
5. 05-17-1991 W.D. Purnell & Associates, Inc., Site Assessment Report – Soil & Water Analysis, 

Laurel Pump Station Natural Gas Condensate Spill, East Smith Road, Whatcom 
County, Washington. 

 
6. 06-19-1991 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Gary Miller (TMOPL), Re:  Trans Mountain Oil Pipe Line 
Corporation, Laurel Pump Station, 1009 East Smith Road, Bellingham, 
Washington [Ecology comments, Purnell & Associates, Site Assessment Report – 
Soil and Water Analysis, Laurel Pump Station Natural Gas Condensate Spill, East 
Smith Road, Whatcom County, Washington, dated May 17, 1991 and Seymour & 
Associates report Laurel Pump Station Condensate Spill:  Fisheries Assessment, 
dated May 16, 1991]. 

 
7. 08-20-1991 W.D. Purnell & Associates, Inc., Sampling and Analysis Plan, Trans Mountain, 

Laurel Pump Station Condensate Spill, Area I, II, III. 
 
8. 10-28-1991 Enforcement Order DE 91-N192 
 
9. 11-05-1991 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Enforcement Order Item F.1 – 
Oil/Water Separator. 

 
10. 11-07-1991 W.D. Purnell & Associates, Inc., Response to Enforcement Order No. DE 91-

N192; Item No. I.G.1.D, Trans Mountain Oil Pipe Line Corporation, Laurel Pump 
Station Spill Site. 
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11. 11-14-1991 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 
(Ecology) to Dan O’Rourke (TMOPL), Re:  Enforcement Order No. DE 91-N192, 
Trans Mountain Oil Pipe Line Corporation, Laurel Pump Station. 

 
12. 11-14-1991 W.D. Purnell & Associates, Inc., Report, Health and Safety Plan, Trans Mountain 

Oil Pipe Line Corporation, Laurel Pump Station Natural Gas Condensate Spill. 
 
13. 11-15-1991 W.D. Purnell & Associates, Inc., Response to Enforcement Order No. DE 91-

N192; Items No. I.B.1 and I.B.5. 
 
14. 11-15-1991 W.D. Purnell & Associates, Inc., Response to Enforcement Order No. DE 91-

N192; Item No. I.F.2. 
 
15. 11-22-1991 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Laurel Pump Station C3 Separator 
Information. 

 
16. 11-22-1991 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Trans Mountain Oil Pipe Line 
Corporation, Enforcement Order No. DE 91-N192, Exhibit A and B, Item II.A, 
Selection of Proposed Cleanup Actions, Area 1, Area 2, and Laurel Pump Station 
Wetlands. 

 
17. 11-25-1991 W.D. Purnell & Associates, Inc., November 25, 1991, Response to Enforcement 

Order No. DE 91-N192; Items No. I.G.1.A, I.G.1.B and I.G.1.C., Trans Mountain 
Oil Pipeline Corporation, Laurel Pump Station, Natural Gas Condensate Spill. 

 
18. 11-26-1991 W.D. Purnell & Associates, Inc., Response to Enforcement Order No. DE 91-

N192; Item No. I.D.1. 
 
19. 11-27-1991 W.D. Purnell & Associates, Inc., November 27, 1991, Response to Enforcement 

Order No. DE 91-N192; Item No. I.A., Trans Mountain Oil Pipe Line Corporation, 
Laurel Pump Station Spill Site. 

 
20. 11-27-1991 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Enforcement Order #DE91-N192-
Laurel Pump Station. 

 
21. 12-10-1991 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Dam and Surface Water Maintenance 
Plan, Enforcement Order No. DE 91-N192, Trans Mountain Oil Pipe Line 
Corporation, Laurel Pump Station, [Review of  Purnell & Associates Dam and 
Surface Water Maintenance Plan, dated November 26, 1991]. 
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22. 12-11-1991 W.D. Purnell & Associates, Inc., Response to Enforcement Order DE 91-N192; 
Item No. 1.C. 

 
23. 12-19-1991 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Michael Gallageher (Ecology), Re:   Enforcement Order No. DE 91-
N192, Trans Mountain Oil Pipe Line Corporation Laurel Station Cleanup 
[summary of December 11, 1991 release]. 

 
24. 01-02-1992 Washington State Department of Ecology (Ecology), Letter, Kirk Smith (Ecology) 

to Dan O’Rourke (TMOPL), Re:  Trans Mountain Oil Pipe Line Corporation – 
Laurel Pump Station, Whatcom County, Washington [request for information on 
December 11, 1991]. 

 
25. 01-02-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Health and Safety Plan, Enforcement 
Order No. DE 91-N192, Trans Mountain Oil Pipe Line Corporation – Laurel Pump 
Station. 

 
26. 01-06-1992 Dames & Moore, Work Plan, Remedial Investigation/Feasibility Study, Laurel 

Pump Station, Laurel, Washington dated January 6, 1992. 
 
27. 01-09-1992 Washington State Department of Ecology (Ecology), Letter, Kirk Smith (Ecology) 

to Brian Short (TMOPL), Re:  Spill at the property located at Laurel Pump Station, 
Whatcom County, Washington [request for information on response actions 
completed in regard to December 11, 1991 release]. 

 
28. 01-16-1992 Dames & Moore, draft Spill Prevention, Control and Countermeasures Plan, Trans 

Mountain Oil Pipe Line Corporation, Laurel Station. 
 
29. 01-21-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Enforcement Order DE 91-N192, 
Request for Enforcement Order Schedule Revision. 

 
30. 02-10-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Trans Mountain Oil Pipe Line 
Corporation Laurel Station Stormwater Discharge Permitting Requirements. 

 
31. 02-13-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Enforcement Order No. DE 91-N192 
Schedule Revision. 

 
32. 02-14-1992 Dames & Moore, Response to Enforcement Order No. DE 91-N192, Item Number 

I.D.1, Dam and Surface Water Inspection and Maintenance Plan, Trans Mountain 
Oil Pipe Line Corporation, Laurel Station dated February 14, 1992. 
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33. 02-14-1992 Dames & Moore, Draft Work Plan, Interim Cleanup Action, Laurel Pump Station 
Property, Non-Wetland Areas, Trans Mountain Oil Pipe Line Corporation. 

 
34. 02-19-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Michael Boyle (TMOPL), Re:  Trans Mountain, Laurel Pump Station, 
Whatcom County, Washington, Administrative Options for Remedial Actions. 

 
35. 02-24-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Enforcement Order No. DE 91-N192, 
Item I.J.3 Submittal Schedule. 

 
36. 02-25-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Health & Safety Plan, Enforcement 
Order No. DE 91-N192, Trans Mountain Oil Pipe Line Corporation, Laurel Pump 
Station. 

 
37. 02-28-1992 Dames & Moore, Letter, Mark Molinari (Dames & Moore) to Barbara Trejo 

(Ecology), Response to Ecology comments dated June 19, 1991 on submittals of 
Items No. 1.A.1 and I.A.2 of the Enforcement Order. 

 
38. 02-28-1992 Dames & Moore, Oil/Water Separators, Sampling and Analysis Plan, Laurel 

Station, Laurel, Washington, for Trans Mountain Oil Pipe Line Corporation dated 
February 28, 1992. 

 
39. 03-02-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Trans Mountain Laurel Station 
Administrative Options. 

 
40. 03-12-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Enforcement Order No. DE 91-N192, 
Section I.J.1, Draft Work Plan – Interim Cleanup Action, Trans Mountain Oil Pipe 
Line Corporation, Laurel Pump Station. 

 
41. 03-20-1992 Dames & Moore, letter, Mark Molinari (Dames & Moore) to Barbara Trejo 

(Ecology), Re:  Response to Ecology Comments on the amended Health and Safety 
Plan (HSP) for Trans Mountain – Laurel Station RI/FS. 

 
42. 03-25-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Spill Prevention Plan, 

Laurel Station, dated March 25, 1992. 
 
43. 03-27-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Enforcement Order No. DE 91-N192 
Schedule Revision. 
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44. 04-03-1992 Dames & Moore, Report on the Drain Tile Excavation, Interim Cleanup Action 
(Section I.J.3), Laurel Pump Station, Laurel, Washington, dated April 3, 1992. 

 
45. 04-06-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Enforcement Order No. DE 91-N192, 
Section I.1.1, Wetlands Delineation:  Areas 1-3, Trans Mountain Oil Pipe Line 
Corporation, Laurel Pump Station. 

 
46. 04-06-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Laurel Station – Response to Item 2 of 
Ecology’s March 12, 1992, Letter Regarding the Interim Cleanup Action Work 
Plan. 

 
47. 04-08-1992 Dames & Moore, Letter, David Maltby (Dames & Moore) to Barbara Trejo 

(Ecology), Re:  Laurel Station – Responses to Ecology’s March 12, 1992 Letter 
Regarding the Interim Cleanup Action Work Plan. 

 
48. 04-09-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Enforcement Order No. DE 91-N192, 
Section I.E, Spill Prevention Plan, Trans Mountain Oil Pipe Line Corporation, 
Laurel Pump Station [comments on D&M 03-25-1992 Spill Prevention Plan]. 

 
49. 04-14-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Enforcement Order No. DE 91-N192, 
Trans Mountain Oil Pipe Line Corporation, Laurel Pump Station [notice that 
Ecology requires investigation and cleanup at the site for areas affected by 
releases]. 

 
50. 04-21-1992 Dames & Moore, Facsimile, David Maltby (Dames & Moore) to Barbara Trejo 

(Ecology), (transmittal of the results of water analyses for the water samples taken 
in the area of the pressure relief tank, Dams 2 & 3, and the culvert). 

 
51. 04-27-1992 Dames & Moore, Spill Prevention Control And Countermeasures Plan, Laurel 

Pump Station. 
 
52. 04-27-1992 Cantrell & Associates, Letter, Bill Cantrell (Cantrell & Associates) to Barbara 

Trejo (Ecology), (response to Ecology comments on E.O. Item I.I.1). 
 
53. 04-28-1992 Dames & Moore, Letter, David Maltby (Dames & Moore) to Barbara Trejo 

(Ecology), Outline of proposed site-specific risk assessment (baseline ecological 
and human health risk assessment) for Laurel Station. 

 
54. 05-08-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Trans Mountain, Laurel Pump Station 
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Whatcom County, Wash., Enforcement Order No. DE 91-N192, Items I.F.2 and 
I.J.3. 

 
55. 05-08-1992 Dames & Moore, Work Plan, Interim Cleanup Action, Laurel Pump Station 

Property, Non-Wetland Areas, Trans Mountain Oil Pipe Line Corporation. 
 
56. 05-17-1992 W.D. Purnell & Associates, Inc., May 17, 1992, Site Assessment Report - Soil & 

Water Analysis, Laurel Pump Station Natural Gas Condensate Spill East Smith 
Road, Whatcom County, Washington. 

 
57. 05-28-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Laurel Station Spill Prevention Plan 
(I.E) – Response to Ecology’s Comments. 

 
58. 05-29-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Michael Boyle 

(TMOPL) to Barbara Trejo (Ecology), Re:  Laurel Station – Draft of Amended 
Enforcement Order. 

 
59. 06-01-1992 Dames & Moore, Letter, David Maltby (Dames & Moore) to Barbara Trejo 

(Ecology), Re: Responses to Ecology comments on the Oil/Water Separators – 
Sampling and Analysis Plan, Laurel Station, Laurel, Washington dated February 
28, 1992 and the Report on the Drain Tile Excavation, Interim Cleanup Action 
(Section I.J.3) Laurel Station, Laurel, Washington dated April 3, 1992. 

 
60. 06-09-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Michael Boyle (TMOPL), Re:  Trans Mountains Comments on the 
Draft First Amended Enforcement Order. 

 
61. 06-12-1992 Dames & Moore, Remedial Investigation Report, Laurel Station, Bellingham, 

Washington dated June 12, 1992. 
 
62. 06-15-1992 First Amended Enforcement Order No. DE 91-N192 
 
63. 06-25-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Spill Prevention Plan, 

Laurel Station, dated June 25, 1992. 
 
64. 06-26-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Dan O’Rourke 

(TMOPL), Re:  Retention of Records, Laurel Pump Station. 
 
65. 07-21-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Oil/Water Separator Sampling and 
Analysis Plan, First Amended Enforcement Order No. DE 91-N192, Trans 
Mountain Oil Pipe Line Corporation, Laurel Pump Station. 
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66. 07-23-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 
(Ecology) to Dan O’Rourke (TMOPL), Re:  Drain Tile Excavation Report, First 
Amended Enforcement Order No. DE 91-N192, Trans Mountain Oil Pipe Line 
Corporation, Laurel Pump Station. 

 
67. 07-29-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Enforcement Order DE 91-N192 – 
Item III.E.3 SPP Schedule Results. 

 
68. 07-30-1992 Dames & Moore, Oil/Water Separators, Sampling and Analysis Plan, Laurel 

Station, Laurel, Washington, for Trans Mountain Oil Pipe Line Corporation dated 
July 30, 1992. 

 
69. 07-30-1992 Dames & Moore, Response to Enforcement Order No. DE 91-N192, Exhibit A, 

Part III, D.1, Dam and Surface Water Inspection and Maintenance Plan, Trans 
Mountain Oil Pipe Line Corporation, Laurel Station dated July 30, 1992. 

 
70. 07-31-1992 Letter, David Raubvogel (Dames & Moore) to Barbara Trejo (Ecology), Re:  First 

Amended Enforcement Order, Exhibit A, Part III, B.1, Laurel Station, Bellingham, 
Washington, [Submittal of request to modify surface water sampling frequency 
under the enforcement order]. 

 
71. 08-03-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  First Amended Enforcement Order 
No. DE 91-N192, Trans Mountain Oil Pipe Line Corporation, Laurel Pump 
Station, [Review of Remedial Investigation Report, Laurel Pump Station, Laurel, 
Washington, submitted by Dames & Moore, dated June 12, 1992]. 

 
72. 08-14-1992 Dames & Moore, Dam Removal Assessment and Feasibility Evaluation, First 

Amended Enforcement Order Exhibit A, Part III, D.4., Trans Mountain Oil Pipe 
Line Corporation, dated August 14, 1992. 

 
73. 08-17-1992 Dames & Moore, Operation and Maintenance Manual, Petroleum Contaminated 

Soil Storage Cells, Laurel Station, Bellingham, Washington, Revision: A, dated 
August 17, 1992. 

 
74. 08-18-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  First Amended Enforcement Order 
No. DE 91-N192, Item III.E.3, Spill Prevention Plan Implementation Schedule 
Results, Trans Mountain Oil Pipe Line Corporation, Laurel Pump Station. 

 
75. 08-18-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Dam and Surface Water Inspection 
and Maintenance Plan, First Amended Enforcement Order No. DE 91-N192, Trans 
Mountain Oil Pipe Line Corporation, Laurel Pump Station. 

7 of 12 



 
76. 08-27-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Oil/Water Separator Sampling and 
Analysis Plan, First Amended Enforcement Order No. DE 91-N192, Item III.F.2, 
Trans Mountain Oil Pipe Line Corporation, Laurel Pump Station. 

 
77. 08-28-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Dam Removal Evaluation, First 
Amended Enforcement Order No. DE 91-N192, Item III.D.4, Trans Mountain Oil 
Pipe Line Corporation, Laurel Pump Station. 

 
78. 08-29-1992 Dames & Moore, Phase I Interim Action Plan, Remediation of Petroleum 

Contaminated Soil, Laurel Station, Bellingham, Washington, dated August 29, 
1992. 

 
79. 08-31-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Spill Prevention Plan Implementation 
Schedule Results – III.E.3. 

 
80. 09-03-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Operation and Maintenance Plan – 
Soil Stockpiles, First Amended Enforcement Order No. DE 91-N192, Trans 
Mountain Oil Pipe Line Corporation – Laurel Pump Station. 

 
81. 09-03-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re: RI/FS Draft Work Plan Submittal Date 
Extension – Part II. A. 

 
82. 09-04-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  RI/FS Draft Work Plan Submittal 
Date Extension Request, First Amended Enforcement Order No. DE 91-N192, 
Exhibit A, II.A, Trans Mountain Oil Pipe Line Corporation – Laurel Pump Station. 

 
83. 09-04-1992 Dames & Moore, Response to Enforcement Order No. DE 91-N192, Exhibit A, 

Part III, D.1, Dam and Surface Water Inspection and Maintenance Plan, Trans 
Mountain Oil Pipe Line Corporation dated September 4, 1992. 

 
84. 09-09-1992 Dames & Moore, Oil/Water Separators Sampling and Analysis Plan, Trans 

Mountain Oil Pipe Line Corporation, Laurel Station, dated September 9, 1992. 
 
85. 09-21-1992 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  First Amendment Enforcement Order 
No. DE 91-N192 – Item III.I.1. 
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86. 09-25-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 
(Ecology) to Dan O’Rourke (TMOPL), Re:  Oil/Water Separator Sampling and 
Analysis Plan, First Amended Enforcement Order No. DE 91-N192, Item III.F.2, 
Trans Mountain Oil Pipe Line Corporation, Laurel Pump Station. 

 
87. 09-29-1992 Dames & Moore, Amended Health and Safety Plan, Trans Mountain Oil Pipe Line 

Corporation, Laurel Station, dated September 29, 1992. 
 
88. 09-30-1992 Dames & Moore, Remedial Investigation/Feasibility Study Work Plan, Trans 

Mountain Oil Pipeline Corporation, Laurel Station, Bellingham, Washington dated   
September 30, 1992. 

 
89. 10-08-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re:  Ecology September 3, 1992 Letter, Operations and Maintenance, 
Soil Stockpiles, First Amended Enforcement Order, Trans Mountain Oil Pipe line 
Corporation, Laurel Station. 

 
90. 10-09-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Terryl Nyman 

(Northwest Air Pollution Authority), Re:  Estimated Emissions during 
Recontouring of Soil Stockpiles at the Laurel Station, Bellingham, Washington. 

 
91. 10-16-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Dan O’Rourke 

(TMOPL), Re:  Sampling Results, PCS Stockpiles, Laurel Station. 
 
92. 10-21-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), (informing Ecology that copies of the Dam and Surface Water 
Inspection and Maintenance Plan were submitted to both the Departments of 
Wildlife and Fisheries per Item D.1. of the First Amended E.O.). 

 
93. 10-21-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Department of 

Wildlife (transmittal of a copy of the Dam and Surface Water Inspection and 
Maintenance Plan per Item D.1. of the First Amended E.O.). 

 
94. 10-22-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re:  Geologic Cross Section, Trans Mountain Oil Pipeline Corp., Laurel 
Station. 

 
95. 10-22-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re:  Oil/Water Separator and Surface Water Sampling Results, Trans 
Mountain Oil Pipeline Corp., Laurel Station. 

 
96. 10-22-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re:  Response to Comments on Remedial Investigation Report, 
Ecology August 3, 1992 letter, Laurel Station, Bellingham, Washington. 
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97. 10-23-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Steven Matthew 
(Department of Health, Office of Toxic Substances [Olympia, WA]), (transmittal 
of RI/FS Work Plan). 

 
98. 10-29-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re:  October 23, 1992 Meeting (documents that Trans Mountain will 
not be required to conduct additional surface water sampling as outlined in the E.O. 
until further review by Ecology). 

 
99. 11-03-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Dan O’Rourke 

(TMOPL), Re:  Surface Water Sampling Results, March 7, 1992 Spill Area, Laurel 
Station. 

 
100. 11-13-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re:  Geologic Information, Trans Mountain Oil Pipe Line Corp., Laurel 
Station. 

 
101. 11-17-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re:  Oil/Water Separator and Surface Water Sampling Results, Trans 
Mountain Oil Pipeline Corp., Laurel Station. 

 
102. 11-20-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re:  Ground Water Level Measurements, Trans Mountain Oil Pipe Line 
Corp, Laurel Station. 

 
103. 11-30-1992 Dames & Moore, Operation and Maintenance Manual, Petroleum Contaminated 

Soil Storage Cells, Laurel Station, Bellingham, Washington, Revision C. dated 
November 30, 1992. 

 
104. 12-02-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Ms. R. Delahunt 

(Whatcom County Health Department), (transmittal of geologic related 
information for the PCS storage cell area). 

 
105. 12-29-1992 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Facility Name Change, First 
Amendment Enforcement Order No. DE 91-N192, Trans Mountain Oil Pipeline 
Corporation – Laurel Pump Station. 

 
106. 01-05-1993 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 

(TMOPL) to Barbara Trejo (Ecology), Re:  Ecology comments regarding Remedial 
Investigation Report, DOE Letter of August 3, 1992. 

 
107. 01-11-1993 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  First Amendment Enforcement Order 
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DE 91-N192,  Trans Mountain Oil Pipe Line Corporation, Laurel Pump Station, 
Operation and Maintenance Plan – PCS Cells. 

 
108. 01-14-1993 Dames & Moore, Report, Petroleum Contaminated Soil Cell Consolidation and 

Regrade Monitoring, Trans Mountain Oil Pipe Line Corporation. Laurel Station, 
dated January 14, 1993. 

 
109. 01-26-1993 Dames & Moore, Report, Haynes Residence Well Sampling, Bellingham, 

Washington. 
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Washington. 
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Road, Bellingham, Washington.  

 
121. 07-27-2009  URS, Letter, Karen Mixon (URS) to Brad Kohlsmith (Kinder Morgan Canada), 

Re: 2008 Groundwater Monitoring, Laurel Station Facility, 1009 East Smith Road, 
Bellingham, Washington. 

 
122. 07-27-2009 URS, Letter, Karen Mixon (URS) to Brad Kohlsmith (Kinder Morgan Canada), 

Re: Soil Assessment, Laurel Station Tanks 170 and 180, Laurel Station Facility, 
1009 East Smith Road, Bellingham, Washington. 



BIBLIOGRAPHY - WASHINGTON DEPARTMENT OF ECOLOGY 
LAUREL STATION FACILITY 

 
 
E1. 08-20-1991 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 

(Ecology) to Dan O’Rourke (TMOPL), Re:  Trans Mountain Oil Pipe Line 
Corporation, Laurel Pump Station, 1009 East Smith Road, Bellingham, 
Washington [regarding oil/water separators C1 and C2]. 
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E3. 09-20-1991 Trans Mountain Oil Pipe Line Corporation (TMOPL), Letter, Dan O’Rourke 
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E25. 01-11-1993 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Dan O’Rourke 

(TMOPL), Re:  Soil Sampling, December 7, 1992 Diesel Fuel Spill, Laurel Station.  
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E33. 05-14-1993 Washington State Department of Ecology (Ecology), Letter, Barbara Trejo 
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(TMOPL) to Barbara Trejo (Ecology), Re:  Laurel Pump Station Contaminated 
Soil Stockpile Remediation Meeting May 27, 1993. 
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Interim Action Report, Trans Mountain Oil Pipe Line Corp., Laurel Pump Station, 
Bellingham, Washington.     
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T1. 02-01-1991 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Letter, G.R. Miller 

(TMOPLC) to Chang-Pi Wang (Ecology), Re: Laurel Station Condensate Spill – 
Site Assessment Plan. 

 
T2. 02-27-1991 Washington State Department of Ecology (Ecology), Letter, Barbara J. Trejo 
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(TMOPLC) to Barbara Trejo (Ecology), Re: Trans Mountain Oil Pipe Line 
Corporation, Laurel Pump Station Condensate Spill. 
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T13. 02-20-1992 W.D. Purnell & Associates, Inc., Response to Enforcement Order DE 91-N192 

Item I.I.1 Wetland Delineation; Areas 1-3, Trans Mountain, Laurel Pump Station. 
 
T14. 03-21-1992 Trans Mountain Oil Pipe Line Company Ltd., Inter Office Correspondence, L.H.E. 
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T29. 11-18-1992 Dames & Moore, Letter, Dames & Moore to Dan O’Rourke (TMOPLC), Re: 
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T30. 11-19-1992 Trans Mountain Oil Pipe Line Company Ltd., Facsimile, L.H.E. Weran 
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T31. 11-19-1992 Washington State Department of Ecology, Report, Ecology Comments on the 

Interim Action Plan for Trans Mountain – Laurel Pump Station, Dames & Moore, 
August 29, 1992. 

 
T32. 12-23-1992 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Dan O’Rourke 

(TMOPLC), Re: Oil/Water Separator Sampling and Analysis, Laurel Station. 
 
T33. 12-17-1992 Dames & Moore, Letter, A. David Every (Dames & Moore) to Dan O’Rourke 
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T34. 02-17-1993 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 
(Ecology), Re: Draft Phase I Interim Action Plan, Trans Mountain Oil Pipe Line 
Corp., Laurel Station. 

 
T35. 02-17-1993 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Dan O’Rourke 

(TMOPLC), Re: February 17, 1993 Meeting with Ecology, Laurel Station. 
 
T36. 03-12-1993 Washington State Department of Ecology (Ecology), Letter, Kimberly E. Anderson 
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Bottom Oils. 

 
T37. 04-19-1993 Washington State Department of Ecology (Ecology), Facsimile, Barbara J. Trejo 

(Ecology) to Dan O’Rourke (TMOPLC), Re: Trans Mountain Oil Pipe Line 
Corporation, Laurel Pump Station [approving request for a four-month extension 
of the draft submittal dates for the Wetland Delineation and the RI/FS Report]. 

 
T38. 05-14-1993 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Letter, Dan O’Rourke 

(TMOPLC) to Barbara Trejo (Ecology), Re: Water Sampling Analysis Results. 
 
T39. 05-26-1993 Enforcement Order Submittal Summary. 
 
T40. 06-17-1993 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re: Revision to Figure, Report on the Drain Tile Excavation, Trans 
Mountain Oil Pipe Line Corp., Laurel Pump Station. 

 
T41. 06-22-1993 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re: Final Phase I Interim Action Plan Dated June 14, 1993, Trans 
Mountain Oil Pipe Line Corp., Laurel Station. 

 
T42. 08-11-1993 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Dan O’Rourke 

(TMOPLC), Re: Quarterly Oil/Water Separator and Surface Water, Sampling 
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T43. 08-15-1993 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Facsimile, Dan O’Rourke 

(TMOPLC) to Barbara Trejo (Ecology), Re: Water Sample Analysis Results. 
 
T44. 08-20-1993 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re: Ecology August 11, 1993 Letter, Final Phase I Interim Action Plan, 
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Information. 
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T47. 01-24-1994 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Letter, Dan O’Rourke 

(TMOPLC) to Barbara Trejo (Ecology), Re: 1993 Fourth Quarter Report – Laurel 
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T48. 02-01-1994 CH2MHill, Letter, Kevin A. Sanders (CH2MHill) to Kirk Stopenhagen 

(CH2MHill), Re: Analytical Data for Trans-Mountain Pipeline, CVO Laboratory 
Reference No. 6291. 

 
T49. 02-10-1994 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Lester Keel 

(NWAPA), Re: Trans Mountain Oil Pipe Line Corp, Laurel Pump Station, 
Petroleum Contaminated Soil Remediation. 

 
T50. 02-10-1994 Northwest Air Pollution Authority (NWAPA), Letter, James B. Randles 

(NWAPA) to Dan O’Rourke (TMOPLC), Re: Laurel Pump Station, PCS Storage 
Cell Remediation. 

 
T51. 03-31-1994 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Report, Letter, Dan J. 

O’Rourke (TMOPLC) to James Randles (NWAPA), Re: Laurel Station Tank 
Cleaning Project – Air Monitoring Data. 

 
T52. 04-20-1994 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Letter, Jacqueline L. 

Potter (TMOPLC) to Barbara Trejo (Ecology), Re: 1994 First Quarter Report – 
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T53. 04-29-1994 Washington State Department of Ecology (Ecology), Letter, Barbara J. Trejo to 

Dan O’Rourke (TMOPLC), Re: Trans Mountain – Laurel Station, First Amended 
Enforcement Order No. DE91-N192, Oil/Water Separator, Sampling and Analysis 
Plan. 

 
T54. 06-21-1994 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Dan O’Rourke 

(TMOPLC), Re: Water Sampling Results, PCS Cell No. 2, Laurel Station Project. 
 
T55. 06-22-1994 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Letter, Jacqueline L. 

Potter (TMOPLC) to Barbara Trejo (Ecology), Re: 1994 First Quarter Report – 
Laurel Station.  

 
T56. 07-05-1994 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Letter, Jacqueline L. 

Potter (TMOPLC) to Barbara Trejo (Ecology), Re: 1994 Second Quarter Report – 
Laurel Station. 

 
T57. 08-08-1994 Laurel Station Contamination Assessment and Remediation Summary. 
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T58. 08-15-1994 Dames & Moore, Letter, David Raubvogel (Dames & Moore) to Barbara Trejo 

(Ecology), Re: Oversized Material Treatment, Trans Mountain Oil Pipe Line Corp. 
Project. 

 
T59. 10-21-1994 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Letter, Jacqueline L. 

Potter (TMOPLC) to Barbara Trejo (Ecology), Re: 1994 Third Quarter Report – 
Laurel Station. 

 
T60. 11-08-1994 A.L. Sleister & Sons Construction, Inc. (A.L. Sleister), Facsimile, Robert C. 

Downing (A.L. Sleister) to Dan O’Rourke (TMOPLC), Re: Releases of Liability 
for Contaminated Soil. 

 
T61. 01-16-1995 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Letter, Dan O’Rourke 

(TMOPLC) to Barbara Trejo (Ecology), Re: Oil/Water Separators Sampling and 
Analysis Plan. 

 
T62. 01-24-1995 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Letter, Dan O’Rourke 

(TMOPLC) to Barbara Trejo (Ecology), Re: 1993 Fourth Quarter Report – Laurel 
Station. 

 
T63. 01-24-1995 Washington State Department of Ecology (Ecology), Letter, Barbara J. Trejo 

(Ecology) to Dan O’Rourke (TMOPLC), Re: Trans Mountain – Laurel Station, 
First Amended Enforcement Order No. DE91-N192, Oil/Water Separator, 
Sampling and Analysis Plan. 

 
T64. 01-26-1995 Washington State Department of Ecology (Ecology), Letter, Barbara J. Trejo to 

Dan O’Rourke (TMOPLC), Re: Trans Mountain– Laurel Station, Interim Action – 
Contaminated Soil Stockpiles, First Amended Enforcement Order No. DE91-
N192, Exhibit A, Section III, Subsection I. 

 
T65. 06-11-1997 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Inter Office 

Correspondence, M.W.P. Boyle to Dan O’Rourke, Re: Laurel Station – Smith 
Road Widening. 

 
T66. 06-11-1997 Trans Mountain Oil Pipe Line Corporation (TMOPLC), Email, Gary Miller 

(TMOPLC) to Dan O’Rourke (TMOPLC), Re: Laurel Station – Widening of Smith 
Road. 

 
T67. 07-10-1997 Analytical Resources, Inc. (ARI), Letter, Jeff J. Reitan (ARI) to Jacki Schneider 

(TMOPLC), Re: Laurel Station Hydrocarbon Tests. 
 
T68. 07-10-1997 Trans Mountain Oil Pipe Line Company Ltd., Facsimile, William Kerr (TMOPLC) 

to Judy Aitken (Ecology), Re: Soil Laboratory Analyses Results – Laurel Station. 
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T69. 07-11-1997 Trans Mountain Oil Pipe Line Company Ltd., Facsimile, William Kerr (TMOPLC) 
to Judy Aitken (Ecology), Re: Additional Soil Laboratory Results for Laurel 
Station. 

 
T70. 07-14-1997 Analytical Resources, Inc. (ARI), Letter, Jeff J. Reitan (ARI) to Jacki Schneider 

(TMOPLC), Re: Laurel Station Hydrocarbon Tests.  
 
T71. 07-30-1997 Soil Sampling – East Smith Road Widening.  
 
T72. 06-20-2002 GeoEngineers, Report, Hydrogeologic Services, Well Safe Yield Evaluation, 

Laurel Facility, Bellingham, Washington. 
 
T73. 11-05-2002 GeoEngineers, Groundwater Monitoring Results, Trans Mountain Laurel Pumping 

Station, 1009 East Smith Road, Bellingham, Washington. 
 
T74. 05-17-2006 Maxxam Analytics Inc., Laboratory Analysis Results. 
 





































































 

 

APPENDIX B 
BORING LOGS 



APPENDIX B – BORING LOGS 
 

Study Unit 1 
TP-1 
TP-2 
TP-4 
TP-5 
TP-6 
TP-7 
TP-8 
TP-9 
TP-10 
TP-11 
TP-12 
TP-13 
TP-14 
TP-15 
TP-16 
TP-17 
TP-18 
PB-1 
PB-2 
PB-4 
TM-B2 
TM-B3 
TM-B4 
TM-B5 
TM-B6 
TM-B10 
TM-B11 
TM-B12 
TM-B14 
TM-B15 
TM-B16 
TM-B17 
TM-B18 
TM-B19 
TM-B20 
TM-B21 
TM-B22 
TM-B23 
TM-B24 



APPENDIX B – BORING LOGS 
 

Study Unit 1 (continued) 
 TM-B25 
 DW-1 
 DW-2 
 DW-3 
 DW-4 

 
Study Unit 2 
 TM-B7 
 TM-B8 
 TM-B13 
 U-3 
 U-4 

 
Study Unit 3 
 TP3-1 
 TP3-2 
 TP3-3 
 DW-5 

 
Study Unit 4 
  TP-19 
  TP-20 
  TP-21 
  TP-22 
  TP-23 
  TP-24 
 
Study Unit 5 
 TP5-1 
 TP5-2 
 TP5-3 
 TP5-4 
 TP5-5 
 TP5-6 

 
Borings Outside of Area of Concern Boundaries 
 TM-B1 
 TM-B9 

 





























































































































































































































































 

 

APPENDIX C 
MONITORING WELL CONSTRUCTION DIAGRAMS AND 

DECOMMISSIONING RECORDS 



Appendix C – Well Construction Diagrams 
and Decommissioning Reports 

 
Shallow Wells (Well Construction Diagrams only) 
 SW-1 
 SW-2  
 SW-3  
 SW-4 
 SW-5 
 
Deep Wells (Well Construction Diagrams and Decommissioning Reports) 
 DW-1 
 DW-2 
 DW-3 
 DW-4 
 DW-5 
 











































 

 

APPENDIX D 
LABORATORY ANALYTICAL REPORTS 



APPENDIX D – LAB REPORTS 
 
Lab     Work Order   Sample Dates 
Analytical Resources Inc.  9553    11/21 – 12/2/1991 
Analytical Resources Inc.  9624    12/11/1991 
Analytical Resources Inc.  9626    12/5/1991 
Analytical Resources Inc.  9641 II    12/11 - 12/13/1991 
Analytical Resources Inc.  9671    December 1991 
Analytical Resources Inc.  9698    12/17/1991 
Analytical Resources Inc.  9714    12/24/1991 
Analytical Resources Inc.  9727    1/2/1992 
Analytical Resources Inc.  9766    1/6 – 1/8/1992 
Analytical Resources Inc.  9809    1/14 – 1/15/1992 
Analytical Resources Inc.  9849    1/15 – 1/18/1992 
Analytical Resources Inc.  9864    1/17 – 1/21/1992 
Analytical Resources Inc.  9880    1/24/1992 
Analytical Resources Inc.  9884    1/27/1992 
Analytical Resources Inc.  9903    1/29/1992 
Analytical Resources Inc.  9954    2/6/1992   
Analytical Resources Inc.  9991    2/13/1992 
Analytical Resources Inc.  A027    2/17 – 2/21/1992 
Analytical Resources Inc.  A068    2/24 – 2/26/1992 
Analytical Resources Inc.  A089    2/27/1992 
Analytical Resources Inc.  A126    3/3/1992 
Analytical Resources Inc.  A134    2/25/1992 
Analytical Resources Inc.   A165    3/10/1992 
Analytical Resources Inc.   A182    3/11 – 3/12/1992 
Analytical Resources Inc.   A210    3/13/1992 
Analytical Resources Inc.   A222    3/14 – 3/16/1992 
Analytical Resources Inc.   A247    3/17 – 3/18/1992 
Analytical Resources Inc.   A285    3/19 – 3/20/1992 
Analytical Resources Inc.   A326    3/23/1992 
Analytical Resources Inc.   A383    4/1/1992 
Analytical Resources Inc.   A422    4/8/1992 
Analytical Resources Inc.   A501, A523   4/16 – 4/17/1992  
Analytical Resources Inc.   C003    10/16/1992 
Analytical Resources Inc.   C332    11/25/1992 
Analytical Resources Inc.   C360    12/1/1992 
Analytical Resources Inc.   E354    7/7 – 7/8/1993 
Analytical Resources Inc.   E367 – E367 IV  7/9/1993 
Analytical Resources Inc.   ML21    3/3/2008 
Analytical Resources Inc.   MN46    3/13/2008 
Analytical Resources Inc.   MN48    3/13/2008 
Analytical Resources Inc.   MO08    3/19/2008   
Analytical Resources Inc.  KI11, KG83   11/7, 12/7 – 12/8/2008
  



APPENDIX D – LAB REPORTS (continued) 
 
Lab     Work Order   Sample Dates 
NCA Labs    B0J0800   10/31/2000 
NCA Labs    B0K0103   11/2/2000 
NCA Labs    B0K0106   11/3/2000 
NCA Labs    B0K0272   11/9/2000 
NCA Labs    B0K0285   11/6/2000 
NCA Labs    B0K0337   11/13/2000 
NCA Labs    B0K0362   11/14/2000 
NCA Labs    B0K0455   11/16/2000 
NCA Labs    B0K0591   11/22/2000 
 
Sound Analytical Services  15544    1/17/1991 
Sound Analytical Services  15573    1/19/1991 
Sound Analytical Services  15645    1/21 – 1/22/1991 
Sound Analytical Services  15661    1/23/1991 
Sound Analytical Services  15829    1/22/1991 
Sound Analytical Services  15834    2/1/1991 
Sound Analytical Services  15861    2/4/1991 
Sound Analytical Services  15937    2/8/1991 
Sound Analytical Services  15964    2/11/1991 
Sound Analytical Services  16003    2/13/1991 
Sound Analytical Services  16045    2/14 – 2/15/1991 
Sound Analytical Services  16046    2/15/1991 
Sound Analytical Services  16062    2/18/1991 
Sound Analytical Services  16063    2/18/1991 
Sound Analytical Services  16127    2/19 – 2/20/1991 
Sound Analytical Services  16178    2/22/1991 
Sound Analytical Services  16218    2/25/1991 
Sound Analytical Services  16308    3/1/1991 
Sound Analytical Services  16329    3/4/1991 
Sound Analytical Services  16469    3/8/1991 
Sound Analytical Services  16483    3/12/1991 
Sound Analytical Services  16561    3/15/1991 
Sound Analytical Services  16653    3/20/1991 
Sound Analytical Services  16695    3/22/1991 
Sound Analytical Services  16723    3/25/1991 
Sound Analytical Services  16807    3/28 – 3/29/1991 
Sound Analytical Services  16854    3/28/1991 
Sound Analytical Services  16941    4/8/1991 
Sound Analytical Services  17001-1   4/8/1991 
Sound Analytical Services  17001- 2   4/8/1991  
Sound Analytical Services  17001- 3   4/8/1991  
Sound Analytical Services  17001- 4   4/8/1991  
Sound Analytical Services  17001- 5   4/8/1991  



APPENDIX D – LAB REPORTS (continued) 
 
Lab     Work Order   Sample Dates 
Sound Analytical Services  17001-6   4/8/1991  
Sound Analytical Services  17001-6D   4/8/1991  
Sound Analytical Services  17001-MB   4/8/1991  
Sound Analytical Services  17025    4/12/1991 
Sound Analytical Services  17151-1   4/17/1991 
Sound Analytical Services  17151-2   4/17/1991  
Sound Analytical Services  17151-3   4/17/1991   
Sound Analytical Services  17151-4   4/17/1991   
Sound Analytical Services  17151-5   4/17/1991   
Sound Analytical Services  17151-MB   4/17/1991 
Sound Analytical Services  17277    4/24/1991 
 





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 

 

APPENDIX E 
SUPPORTING DOCUMENTATION FOR ENFORCEMENT ORDER-RELATED 

ACTIVITIES 
 

Appendix E contains the following: 
 

• Ecology’s July 26, 1995 letter to TMOPL which states that no further action is required 
by TMOPL at the former PCS Storage Cells. 

 
• Figures 2, 5, 6, and 7 of W.D. Purnell and Associates, Inc.’s Response to Enforcement 

Order DE 91-N192, Item I.I.1, Wetlands Delineation; Areas 1 – 3, Trans Mountain, 
Laurel Pump Station, dated February 20, 1992. 

 
• URS’ January 11, 2010 letter regarding Wetlands Investigations at Laurel Station, 

Bellingham, WA. 
 

• Aqua-Terr Systems, Inc.’s Laurel Station Project Area, Terasen Pipeline, Wetland/Fish 
& Wildlife Study, Whatcom County, Washington, dated March 2007. 















URS Corporation 
1501 4th Avenue, Suite 1400 
Seattle, WA 98101-1616 
Tel: 206.438.2700 
Fax: 206.438.2699 

 

 

January 11, 2010 
 
Mr. Mike Droppo 
Kinder Morgan 
300 5th Avenue SW, Suite 2700 
Calgary, Alberta 
Canada, T2P5JZ 
 
Re:  Wetland Investigations at Laurel Station, Bellingham, WA 
 
Dear Mr. Droppo: 
 
URS reviewed existing documentation for the wetlands at the Laurel Station spill sites 
(1991 and 1992 spills).  This included the Department of Ecology Enforcement Order, 
the Dames & Moore Remedial Investigation/Feasibility Study Work Plan (Dames & 
Moore 1992), and the Response to the Enforcement Order documents prepared by W.D. 
Purnell & Associates (1992), which included a wetland delineation for areas affected by 
the 1991 spill.  URS also reviewed a description of the existing vegetation in field 
observations from Dames & Moore’s March 1992 inspection of the 1992.  In addition, 
current aerial photographs, National Wetland Inventory maps, and soil survey maps were 
reviewed. 
 
Paul Hamidi and Bill Kidder of URS visited the Laurel Station spill sites on August 6, 
2009.  Mr. Patrick Davis, Kinder Morgan facility supervisor, met with them, briefly 
explained the history of the sites, and showed them the areas which had been impacted by 
the spills.  The intent of the site visit was to document existing conditions (vegetation, 
soils and hydrology) of the wetlands in order to compare existing conditions with site 
conditions as they existed immediately after the spills.  All of the wetland areas impacted 
by spills were traversed on foot.  Detailed wetland data forms were completed at five 
sample plots (see Attachment 1 for sample plot locations, and Attachment 2 for wetland 
data sheets).  The locations were recorded by GPS.  Numerous check plots were also 
observed.  Representative photographs were taken throughout the sites (see Attachment 
3). 
 
Based on the site visit, it appears that wetland conditions have persisted in the spill areas.  
Wetland hydrology indicators were observed in representative areas previously 
delineated as wetlands.  Hydric soils were also confirmed in these areas.  Native 
hydrophytic vegetation is dominant across most of the wetland areas, with the exception 
of a few patches of reed canary grass and Himalayan blackberry.  Plant species were 
similar to those documented in the 1991 wetland delineation, and in the field observations 
from 1992.   
 
Three check dams were installed after the spills.  Dam #3 on Deer Creek next to 
Hannegan Road appears to have naturally degraded since installation in 1991.  Dam #2 
on the Deer Creek tributary is still in place and a small, unvegetated pond has formed 
behind the dam.  Reed canarygrass and blackberries are growing around the pond.  The 



 

I:\WM&RD\Kinder Morgan\Laurel Station\Enforcement Order Support\Wetland Memo\Final\Letter_Aug2009 Wetland 
Assessment.doc 

March 7, 1992 Spill Containment Dam is a plastic structure installed to contain the 1992 
spill.  There is also a small pond behind this dam.  If these dams are no longer needed for 
containment purposes, they could be removed and the dam and pond areas restored to 
native wetland vegetation.  If they are necessary for future containment, it is 
recommended that each location be inspected annually and maintained as needed.  URS 
understands that Kinder Morgan is currently assessing upgrading Dam #2 to provide an 
ongoing physical containment barrier useful in the event of a future release from the site.  
Additionally, the relief tank where the March 7, 1992 release occurred is no longer used 
to contain product so the utility of continuing the March 7, 1992 containment dam is no 
longer apparent. 
 
Since the wetlands affected by the spills appear to have recovered to be very similar to 
what was previously documented, no other wetland mitigation activities appear necessary 
at this time. 
 
We trust this information meets your current requirements.  If you have any questions, or if 
we can be of further assistance, please do not hesitate to contact this office. 

 
Sincerely, 
URS CORPORATION 
 
 
David Every 
Principal Ecologist 
 
 
Karen L. Mixon 
Project Manager 
 
 
References 
 
Dames & Moore, 1992a.  Remedial Investigation/Feasibility Study Work Plan, Trans 

Mountain Oil Pipe Line, Corp., Laurel Station, Bellingham, Washington.  
September 30. 

 
W.D. Purnell and Associates, Inc., 1992.  Response to Enforcement Order DE 91-N192, 

Item I.I.1, Wetlands Delineation; Areas 1 – 3, Trans Mountain, Laurel Pump 
Station.  April 9. 
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Sample Point Locations Map 
Wetland Data Forms 
Wetland Photos 



ATTACHMENT 1 

SAMPLE POINT LOCATIONS
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WETLAND DELINEATION DATA FORMS 

 

  



US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Interim Version 

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region 
 
Project/Site: Laurel Station, 1009 East Smith Road City/County: Bellingham   Sampling Date:8-6-09  

Applicant/Owner: Kinder Morgan   State: WA   Sampling Point: SP-1    

Investigator(s): Hamidi, Kidder   Section, Township, Range: S. 33, T. 39N, R. 3E  

Landform (hillslope, terrace, etc.): glaciomarine drift plain    Local relief (concave, convex, none): concave    Slope (%): 1     

Subregion (LRR): A    Lat:          Long:           Datum:        

Soil Map Unit Name: Whatcom-Labounty silt loam, 0-8% slopes   NWI classification: PSSC/PEMC  

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes     No   (If no, explain in Remarks.)  

Are Vegetation      , Soil      , or Hydrology        significantly disturbed?            Are “Normal Circumstances” present?   Yes     No  

Are Vegetation      , Soil yes, or Hydrology       naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes    No  
Hydric Soil Present?  Yes    No  
Wetland Hydrology Present? Yes    No  

 
Is the Sampled Area 
within a Wetland?                   Yes    No  

Remarks:       
 

VEGETATION – Use scientific names of plants. 
Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:    4     (A) 
 
Total Number of Dominant    
Species Across All Strata:     5    (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:    80    (A/B) 

 
Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species 4    x 1 = 4  
FACW species 30    x 2 = 60  
FAC species 45    x 3 = 135  
FACU species 20    x 4 = 80  
UPL species 0    x 5 = 0  
Column Totals:  99   (A)   279   (B) 

         Prevalence Index  = B/A =  2.8  
Hydrophytic Vegetation Indicators:  

  Dominance Test is >50% 
  Prevalence Index is ≤3.01 
  Morphological Adaptations1 (Provide supporting 

            data in Remarks or on a separate sheet) 
  Wetland Non-Vascular Plants1 
  Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size: 15' radius)  % Cover    Species?    Status   
1.                                 
2.                                 
3.                                 
4.                                 
                                                                                                          = Total Cover 
Sapling/Shrub Stratum   (Plot size: 15' radius) 
1. Rubus spectabilis   20   yes    FAC  
2. Sambucus racemosa   5            FACU  
3. Acer Circinatum   10   yes    FAC-  
4. Rubus armeniacus   10   yes    FACU  
5.                                 
                                                                                                45     = Total Cover 
Herb Stratum   (Plot size: 5' radius) 
1. Polystichum munitum   5            FACU  
2. Athyrium filix-femina   5            FAC  
3. Equisetum telmateia   10   yes    FACW  
4. Phalaris arundinacea   20   yes    FACW  
5. Urtica dioica   5            FAC+  
6. Tolmiea menziesii   5             FAC  
7. Veronica americana   2            OBL  
8. Oenanthe sarmentosa   2            OBL  
9.                                 
10.                                 
11.                                 
                                                                                                54     = Total Cover 
Woody Vine Stratum   (Plot size:      ) 
1.                                 
2.                                 
                                                                                                0     = Total Cover 
% Bare Ground in Herb Stratum 0   

Hydrophytic  
Vegetation 
Present?                 Yes     No  

Remarks: Thuja plicata, Alnus rubra and Populus balsamifera are rooted outside of plot. 

 



US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Interim Version 

SOIL    
                                                   Sampling Point: SP-1  

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)      Color (moist)               %      Color (moist)                 %         Type1       Loc2         Texture                             Remarks                           

0-8       10YR 3/1.5       100                                            SiCL           

8-12       10YR 4/3       90     10YR 4/6, 4/4    10     C     PL, M     GR-L           

12-16       10YR 4/3       90     10YR 4/6, 4/4    10     C     M     VGR-L           

                                                                                         

                                                                                         

                                                                                         

                                                                                         

                                                                                         
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

  Histosol (A1)   Sandy Redox (S5)   2 cm Muck (A10) 
  Histic Epipedon (A2)   Stripped Matrix (S6)   Red Parent Material (TF2) 
  Black Histic (A3)   Loamy Mucky Mineral (F1) (except MLRA 1)   Other (Explain in Remarks) 
  Hydrogen Sulfide (A4)   Loamy Gleyed Matrix (F2)  
  Depleted Below Dark Surface (A11)   Depleted Matrix (F3) 
  Thick Dark Surface (A12)   Redox Dark Surface (F6) 3Indicators of hydrophytic vegetation and 
  Sandy Mucky Mineral (S1)    Depleted Dark Surface (F7)      wetland hydrology must be present, 
  Sandy Gleyed Matrix (S4)   Redox Depressions (F8)      unless disturbed or problematic. 

Restrictive Layer (if present): 
     Type: fine glaciomarine drift material  
     Depth (inches): within 24 inches  

 
 
Hydric Soil Present?     Yes     No  

Remarks: Based on vegetation and hydrology indicators, landform, and the presence of redox concentrations within 10", it is assumed that this soil 
meets the definition of a hydric soil.  It is assumed to meet the hydric soil criteria for long duration ponding (two weeks during the growing season). 
 
 
 

HYDROLOGY 
Wetland Hydrology Indicators:   
Primary Indicators (minimum of one required; check all that apply)                                                           Secondary Indicators (2 or more required) 

  Surface Water (A1)   Water-Stained Leaves (B9) (except MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 
  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  Iron Deposits (B5)   Recent Iron Reduction in Tilled Soils (C6)   FAC-Neutral Test (D5) 
  Surface Soil Cracks (B6)   Stunted or Stressed Plants (D1) (LRR A)   Raised Ant Mounds (D6) (LRR A) 
  Inundation Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

Field Observations: 
Surface Water Present? Yes     No      Depth (inches):          
Water Table Present?  Yes     No      Depth (inches):          
Saturation Present?    Yes     No      Depth (inches):          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes     No  

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:       
 
Remarks: Soils are moist; ponding and surface saturation are assumed for the early part of the growing season (i.e. March). 

paul_hamidi
Text Box



US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Interim Version 

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region 
 
Project/Site: Laurel Station, 1009 East Smith Road City/County: Bellingham   Sampling Date:8-6-09  

Applicant/Owner: Kinder Morgan   State: WA   Sampling Point: SP-2    

Investigator(s): Hamidi, Kidder   Section, Township, Range: S. 33, T. 39N, R. 3E  

Landform (hillslope, terrace, etc.): glaciomarine drift plain    Local relief (concave, convex, none): concave    Slope (%): 1     

Subregion (LRR): A    Lat:          Long:           Datum:        

Soil Map Unit Name: Whatcom-Labounty silt loam, 0-8% slopes   NWI classification: PSSC/PEMC  

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes     No   (If no, explain in Remarks.)  

Are Vegetation      , Soil      , or Hydrology        significantly disturbed?            Are “Normal Circumstances” present?   Yes     No  

Are Vegetation      , Soil      , or Hydrology       naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes    No  
Hydric Soil Present?  Yes    No  
Wetland Hydrology Present? Yes    No  

 
Is the Sampled Area 
within a Wetland?                   Yes    No  

Remarks:       
 

VEGETATION – Use scientific names of plants. 
Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:    4     (A) 
 
Total Number of Dominant    
Species Across All Strata:     4    (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:    100    (A/B) 

 
Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species 0    x 1 = 0  
FACW species 16    x 2 = 32  
FAC species 69    x 3 = 207  
FACU species 12    x 4 = 48  
UPL species 0    x 5 = 0  
Column Totals:  97   (A)   287   (B) 

         Prevalence Index  = B/A =  2.96  
Hydrophytic Vegetation Indicators:  

  Dominance Test is >50% 
  Prevalence Index is ≤3.01 
  Morphological Adaptations1 (Provide supporting 

            data in Remarks or on a separate sheet) 
  Wetland Non-Vascular Plants1 
  Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size: 15' radius)  % Cover    Species?    Status   
1. Alnus rubra   25   yes    FAC  
2.                                 
3.                                 
4.                                 
                                                                                                25     = Total Cover 
Sapling/Shrub Stratum   (Plot size: 15' radius) 
1. Rubus spectabilis   25   yes    FAC  
2. Sambucus racemosa   2            FACU  
3. Oemleria cerasiformis   5            FACU  
4. Lonicera involnucrata   2            FAC  
5.                                 
                                                                                                34     = Total Cover 
Herb Stratum   (Plot size: 5' radius) 
1. Polystichum munitum   5            FACU  
2. Athyrium filix-femina   15   yes    FAC  
3. Equisetum telmateia   5            FACW  
4. Stachys cooleyae   10   yes    FACW  
5. Geum macrophylum   1            FACW-  
6. Tolmiea menziesii   2             FAC  
7.                                 
8.                                 
9.                                 
10.                                 
11.                                 
                                                                                                38     = Total Cover 
Woody Vine Stratum   (Plot size:      ) 
1.                                 
2.                                 
                                                                                                0     = Total Cover 
% Bare Ground in Herb Stratum 20   

Hydrophytic  
Vegetation 
Present?                 Yes     No  

Remarks: Acer macrophylum rooted outside of plot. 

 



US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Interim Version 

SOIL    
                                                   Sampling Point: SP-2  

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)      Color (moist)               %      Color (moist)                 %         Type1       Loc2         Texture                             Remarks                           

0-8       10YR 3/1       90     10YR 3/3    10     C     M     SiCL           

8-12       2.5Y 4/2.5       90     10YR 4/4    10     C     M     L           

                                                                                         

                                                                                         

                                                                                         

                                                                                         

                                                                                         

                                                                                         
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

  Histosol (A1)   Sandy Redox (S5)   2 cm Muck (A10) 
  Histic Epipedon (A2)   Stripped Matrix (S6)   Red Parent Material (TF2) 
  Black Histic (A3)   Loamy Mucky Mineral (F1) (except MLRA 1)   Other (Explain in Remarks) 
  Hydrogen Sulfide (A4)   Loamy Gleyed Matrix (F2)  
  Depleted Below Dark Surface (A11)   Depleted Matrix (F3) 
  Thick Dark Surface (A12)   Redox Dark Surface (F6) 3Indicators of hydrophytic vegetation and 
  Sandy Mucky Mineral (S1)    Depleted Dark Surface (F7)      wetland hydrology must be present, 
  Sandy Gleyed Matrix (S4)   Redox Depressions (F8)      unless disturbed or problematic. 

Restrictive Layer (if present): 
     Type: fine glaciomarine drift material  
     Depth (inches): within 24 inches  

 
 
Hydric Soil Present?     Yes     No  

Remarks:       
 
 
 

HYDROLOGY 
Wetland Hydrology Indicators:   
Primary Indicators (minimum of one required; check all that apply)                                                           Secondary Indicators (2 or more required) 

  Surface Water (A1)   Water-Stained Leaves (B9) (except MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 
  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  Iron Deposits (B5)   Recent Iron Reduction in Tilled Soils (C6)   FAC-Neutral Test (D5) 
  Surface Soil Cracks (B6)   Stunted or Stressed Plants (D1) (LRR A)   Raised Ant Mounds (D6) (LRR A) 
  Inundation Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

Field Observations: 
Surface Water Present? Yes     No      Depth (inches):          
Water Table Present?  Yes     No      Depth (inches):          
Saturation Present?    Yes     No      Depth (inches):          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes     No  

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:       
 
Remarks: Soils are moist; ponding and surface saturation are assumed for the early part of the growing season (i.e. March). 

 



US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Interim Version 

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region 
 
Project/Site: Laurel Station, 1009 East Smith Road City/County: Bellingham   Sampling Date:8-6-09  

Applicant/Owner: Kinder Morgan   State: WA   Sampling Point: SP-3    

Investigator(s): Hamidi, Kidder   Section, Township, Range: S. 33, T. 39N, R. 3E  

Landform (hillslope, terrace, etc.): glaciomarine drift plain    Local relief (concave, convex, none): concave    Slope (%): 1     

Subregion (LRR): A    Lat:          Long:           Datum:        

Soil Map Unit Name: Whatcom-Labounty silt loam, 0-8% slopes   NWI classification: PFOC  

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes     No   (If no, explain in Remarks.)  

Are Vegetation      , Soil      , or Hydrology        significantly disturbed?            Are “Normal Circumstances” present?   Yes     No  

Are Vegetation      , Soil      , or Hydrology       naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes    No  
Hydric Soil Present?  Yes    No  
Wetland Hydrology Present? Yes    No  

 
Is the Sampled Area 
within a Wetland?                   Yes    No  

Remarks:       
 

VEGETATION – Use scientific names of plants. 
Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:    4     (A) 
 
Total Number of Dominant    
Species Across All Strata:     4    (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:    100    (A/B) 

 
Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species 10    x 1 = 10  
FACW species 0    x 2 = 0  
FAC species 107    x 3 = 214  
FACU species 2    x 4 = 8  
UPL species 0    x 5 = 0  
Column Totals:  119   (A)   232   (B) 

         Prevalence Index  = B/A =  1.95  
Hydrophytic Vegetation Indicators:  

  Dominance Test is >50% 
  Prevalence Index is ≤3.01 
  Morphological Adaptations1 (Provide supporting 

            data in Remarks or on a separate sheet) 
  Wetland Non-Vascular Plants1 
  Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size: 15' radius)  % Cover    Species?    Status   
1. Alnus rubra   30   yes    FAC  
2. Betula papyrifera   30   yes    FAC  
3. Thuja plicata   10            FAC  
4.                                 
                                                                                                70     = Total Cover 
Sapling/Shrub Stratum   (Plot size: 15' radius) 
1. Rubus spectabilis   30   yes    FAC  
2. Acer circinatum   2            FAC-  
3. Oemleria cerasiformis   2            FACU  
4.                                 
5.                                 
                                                                                                34     = Total Cover 
Herb Stratum   (Plot size: 5' radius) 
1. Lysichitun americanum   10   yes    OBL  
2. Athyrium filix-femina   5            FAC  
3.                                 
4.                                 
5.                                 
6.                                 
7.                                 
8.                                 
9.                                 
10.                                 
11.                                 
                                                                                                15     = Total Cover 
Woody Vine Stratum   (Plot size:      ) 
1.                                 
2.                                 
                                                                                                0     = Total Cover 
% Bare Ground in Herb Stratum 50   

Hydrophytic  
Vegetation 
Present?                 Yes     No  

Remarks:       
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SOIL    
                                                   Sampling Point: SP-3  

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)      Color (moist)               %      Color (moist)                 %         Type1       Loc2         Texture                             Remarks                           

0-8       2.5Y 3/1       98     2.5Y 3/2    2     C     M     SiL           

8-16       2.5Y 5/1.5       85     10YR 4/6    15     C     M     CL           

                                                                                         

                                                                                         

                                                                                         

                                                                                         

                                                                                         

                                                                                         
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

  Histosol (A1)   Sandy Redox (S5)   2 cm Muck (A10) 
  Histic Epipedon (A2)   Stripped Matrix (S6)   Red Parent Material (TF2) 
  Black Histic (A3)   Loamy Mucky Mineral (F1) (except MLRA 1)   Other (Explain in Remarks) 
  Hydrogen Sulfide (A4)   Loamy Gleyed Matrix (F2)  
  Depleted Below Dark Surface (A11)   Depleted Matrix (F3) 
  Thick Dark Surface (A12)   Redox Dark Surface (F6) 3Indicators of hydrophytic vegetation and 
  Sandy Mucky Mineral (S1)    Depleted Dark Surface (F7)      wetland hydrology must be present, 
  Sandy Gleyed Matrix (S4)   Redox Depressions (F8)      unless disturbed or problematic. 

Restrictive Layer (if present): 
     Type: fine glaciomarine drift material  
     Depth (inches): within 24 inches  

 
 
Hydric Soil Present?     Yes     No  

Remarks:       
 
 
 

HYDROLOGY 
Wetland Hydrology Indicators:   
Primary Indicators (minimum of one required; check all that apply)                                                           Secondary Indicators (2 or more required) 

  Surface Water (A1)   Water-Stained Leaves (B9) (except MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 
  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  Iron Deposits (B5)   Recent Iron Reduction in Tilled Soils (C6)   FAC-Neutral Test (D5) 
  Surface Soil Cracks (B6)   Stunted or Stressed Plants (D1) (LRR A)   Raised Ant Mounds (D6) (LRR A) 
  Inundation Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

Field Observations: 
Surface Water Present? Yes     No      Depth (inches):          
Water Table Present?  Yes     No      Depth (inches):          
Saturation Present?    Yes     No      Depth (inches):          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes     No  

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:       
 
Remarks: Soils are moist; ponding and surface saturation are assumed for the early part of the growing season (i.e. March). 

 



US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Interim Version 

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region 
 
Project/Site: Laurel Station, 1009 East Smith Road City/County: Bellingham   Sampling Date:8-6-09  

Applicant/Owner: Kinder Morgan   State: WA   Sampling Point: SP-4    

Investigator(s): Hamidi, Kidder   Section, Township, Range: S. 33, T. 39N, R. 3E  

Landform (hillslope, terrace, etc.): glaciomarine drift plain    Local relief (concave, convex, none): concave    Slope (%): 1     

Subregion (LRR): A    Lat:          Long:           Datum:        

Soil Map Unit Name: Whatcom-Labounty silt loam, 0-8% slopes   NWI classification: PFOC  

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes     No   (If no, explain in Remarks.)  

Are Vegetation      , Soil      , or Hydrology        significantly disturbed?            Are “Normal Circumstances” present?   Yes     No  

Are Vegetation      , Soil      , or Hydrology       naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes    No  
Hydric Soil Present?  Yes    No  
Wetland Hydrology Present? Yes    No  

 
Is the Sampled Area 
within a Wetland?                   Yes    No  

Remarks:       
 

VEGETATION – Use scientific names of plants. 
Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:    4     (A) 
 
Total Number of Dominant    
Species Across All Strata:     5    (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:    80    (A/B) 

 
Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species 0    x 1 = 0  
FACW species 75    x 2 = 150  
FAC species 139    x 3 = 417  
FACU species 30    x 4 = 120  
UPL species 0    x 5 = 0  
Column Totals:  244   (A)   687   (B) 

         Prevalence Index  = B/A =  2.82  
Hydrophytic Vegetation Indicators:  

  Dominance Test is >50% 
  Prevalence Index is ≤3.01 
  Morphological Adaptations1 (Provide supporting 

            data in Remarks or on a separate sheet) 
  Wetland Non-Vascular Plants1 
  Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size: 15' radius)  % Cover    Species?    Status   
1. Alnus rubra   80   yes    FAC  
2. Acer macrophylum   5            FACU  
3. Thuja plicata   5            FAC  
4.                                 
                                                                                                90     = Total Cover 
Sapling/Shrub Stratum   (Plot size: 15' radius) 
1. Rubus spectabilis   2            FAC  
2. Lonicera involnucrata   20   yes    FAC  
3. Oemleria cerasiformis   20   yes    FACU  
4. Thuja plicata   5            FAC  
5. Symphoricarpus albus   5            FACU  
                                                                                                52     = Total Cover 
Herb Stratum   (Plot size: 5' radius) 
1. Ranunculus repens   75   yes    FACW  
2. Athyrium filix-femina   25   yes    FAC  
3. Tolmiea menziesii   2            FAC  
4.                                 
5.                                 
6.                                 
7.                                 
8.                                 
9.                                 
10.                                 
11.                                 
                                                                                                102     = Total Cover 
Woody Vine Stratum   (Plot size:      ) 
1.                                 
2.                                 
                                                                                                0     = Total Cover 
% Bare Ground in Herb Stratum 0   

Hydrophytic  
Vegetation 
Present?                 Yes     No  

Remarks:       
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SOIL    
                                                   Sampling Point: SP-4  

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)      Color (moist)               %      Color (moist)                 %         Type1       Loc2         Texture                             Remarks                           

0-8       10YR 3/2       95     10YR 3/3    5     C     M     SiL           

8-13       10YR 4/2       95     10YR 4/4    5     C     M     SiL           

13-16       2.5Y 5/2       80     10YR 5/6    20     C     M     L           

                                                                                         

                                                                                         

                                                                                         

                                                                                         

                                                                                         
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

  Histosol (A1)   Sandy Redox (S5)   2 cm Muck (A10) 
  Histic Epipedon (A2)   Stripped Matrix (S6)   Red Parent Material (TF2) 
  Black Histic (A3)   Loamy Mucky Mineral (F1) (except MLRA 1)   Other (Explain in Remarks) 
  Hydrogen Sulfide (A4)   Loamy Gleyed Matrix (F2)  
  Depleted Below Dark Surface (A11)   Depleted Matrix (F3) 
  Thick Dark Surface (A12)   Redox Dark Surface (F6) 3Indicators of hydrophytic vegetation and 
  Sandy Mucky Mineral (S1)    Depleted Dark Surface (F7)      wetland hydrology must be present, 
  Sandy Gleyed Matrix (S4)   Redox Depressions (F8)      unless disturbed or problematic. 

Restrictive Layer (if present): 
     Type: fine glaciomarine drift material  
     Depth (inches): within 24 inches  

 
 
Hydric Soil Present?     Yes     No  

Remarks:       
 
 
 

HYDROLOGY 
Wetland Hydrology Indicators:   
Primary Indicators (minimum of one required; check all that apply)                                                           Secondary Indicators (2 or more required) 

  Surface Water (A1)   Water-Stained Leaves (B9) (except MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 
  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  Iron Deposits (B5)   Recent Iron Reduction in Tilled Soils (C6)   FAC-Neutral Test (D5) 
  Surface Soil Cracks (B6)   Stunted or Stressed Plants (D1) (LRR A)   Raised Ant Mounds (D6) (LRR A) 
  Inundation Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

Field Observations: 
Surface Water Present? Yes     No      Depth (inches):          
Water Table Present?  Yes     No      Depth (inches):          
Saturation Present?    Yes     No      Depth (inches):          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes     No  

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:       
 
Remarks: Ponding and surface saturation are assumed for the early part of the growing season (i.e. March). 

 



US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Interim Version 

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region 
 
Project/Site: Laurel Station, 1009 East Smith Road City/County: Bellingham   Sampling Date:8-6-09  

Applicant/Owner: Kinder Morgan   State: WA   Sampling Point: SP-5    

Investigator(s): Hamidi, Kidder   Section, Township, Range: S. 33, T. 39N, R. 3E  

Landform (hillslope, terrace, etc.): glaciomarine drift plain    Local relief (concave, convex, none): concave    Slope (%): 1     

Subregion (LRR): A    Lat:          Long:           Datum:        

Soil Map Unit Name: Whatcom silt loam, 30-60% slopes   NWI classification: PFOC  

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes     No   (If no, explain in Remarks.)  

Are Vegetation      , Soil      , or Hydrology        significantly disturbed?            Are “Normal Circumstances” present?   Yes     No  

Are Vegetation      , Soil      , or Hydrology       naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes    No  
Hydric Soil Present?  Yes    No  
Wetland Hydrology Present? Yes    No  

 
Is the Sampled Area 
within a Wetland?                   Yes    No  

Remarks:       
 

VEGETATION – Use scientific names of plants. 
Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:    5     (A) 
 
Total Number of Dominant    
Species Across All Strata:     5    (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:    100    (A/B) 

 
Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species 10    x 1 = 10  
FACW species 6    x 2 = 12  
FAC species 130    x 3 = 390  
FACU species 10    x 4 = 40  
UPL species 0    x 5 = 0  
Column Totals:  156   (A)   452   (B) 

         Prevalence Index  = B/A =  2.9  
Hydrophytic Vegetation Indicators:  

  Dominance Test is >50% 
  Prevalence Index is ≤3.01 
  Morphological Adaptations1 (Provide supporting 

            data in Remarks or on a separate sheet) 
  Wetland Non-Vascular Plants1 
  Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size: 15' radius)  % Cover    Species?    Status   
1. Alnus rubra   50   yes    FAC  
2. Populus balsamifera   20   yes    FAC  
3.                                 
4.                                 
                                                                                                70     = Total Cover 
Sapling/Shrub Stratum   (Plot size: 15' radius) 
1. Rubus spectabilis   25   yes    FAC  
2. Lonicera involnucrata   5            FAC  
3. Acer circinatum   30   yes    FAC-  
4. Rubus armeniacus   5            FACU  
5.                                 
                                                                                                65     = Total Cover 
Herb Stratum   (Plot size: 5' radius) 
1. Polystichum munitum   5            FACU  
2. Glyceria elata   5            FACW+  
3. Geum macrophylum   1            FACW-  
4. Lysichitun americanum   10   yes    OBL  
5.                                 
6.                                 
7.                                 
8.                                 
9.                                 
10.                                 
11.                                 
                                                                                                21     = Total Cover 
Woody Vine Stratum   (Plot size:      ) 
1.                                 
2.                                 
                                                                                                0     = Total Cover 
% Bare Ground in Herb Stratum 40   

Hydrophytic  
Vegetation 
Present?                 Yes     No  

Remarks:       
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SOIL    
                                                   Sampling Point: SP-5  

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)      Color (moist)               %      Color (moist)                 %         Type1       Loc2         Texture                             Remarks                           

0-12       10YR 3/2       90     10YR 4/4, 4/6    10     C     M     L           

                                                                                         

                                                                                         

                                                                                         

                                                                                         

                                                                                         

                                                                                         

                                                                                         
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

  Histosol (A1)   Sandy Redox (S5)   2 cm Muck (A10) 
  Histic Epipedon (A2)   Stripped Matrix (S6)   Red Parent Material (TF2) 
  Black Histic (A3)   Loamy Mucky Mineral (F1) (except MLRA 1)   Other (Explain in Remarks) 
  Hydrogen Sulfide (A4)   Loamy Gleyed Matrix (F2)  
  Depleted Below Dark Surface (A11)   Depleted Matrix (F3) 
  Thick Dark Surface (A12)   Redox Dark Surface (F6) 3Indicators of hydrophytic vegetation and 
  Sandy Mucky Mineral (S1)    Depleted Dark Surface (F7)      wetland hydrology must be present, 
  Sandy Gleyed Matrix (S4)   Redox Depressions (F8)      unless disturbed or problematic. 

Restrictive Layer (if present): 
     Type:        
     Depth (inches):        

 
 
Hydric Soil Present?     Yes     No  

Remarks:       
 
 
 

HYDROLOGY 
Wetland Hydrology Indicators:   
Primary Indicators (minimum of one required; check all that apply)                                                           Secondary Indicators (2 or more required) 

  Surface Water (A1)   Water-Stained Leaves (B9) (except MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 
  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  Iron Deposits (B5)   Recent Iron Reduction in Tilled Soils (C6)   FAC-Neutral Test (D5) 
  Surface Soil Cracks (B6)   Stunted or Stressed Plants (D1) (LRR A)   Raised Ant Mounds (D6) (LRR A) 
  Inundation Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

Field Observations: 
Surface Water Present? Yes     No      Depth (inches):          
Water Table Present?  Yes     No      Depth (inches):          
Saturation Present?    Yes     No      Depth (inches):          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes     No  

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:       
 
Remarks: Flooding and surface saturation are assumed for the early part of the growing season (i.e. March). 

 



 

 

 

 

 

 

 

 

 

 

ATTACHMENT 3 

WETLAND PHOTOS 

 

  



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Dam 1 at south end of project site 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

       Sample Point 1 near Dam 1 
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    Dense blackberry north of Sample Point 2 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Sample Point 3 

  



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                   
 

 South of Sample Point 3 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     Sample Point 4 

  



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    Ditch north of E. Smith Road 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     Dam 2 and ponded area 
 

  



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    Deer Creek tributary north of Dam 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Sample Point 5 along Deer Creek, east of Hannegan Road 
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SAMPLING AND ANALYSIS PLAN 
DATA GAP INVESTIGATION 

LAUREL STATION 

G1.0 INTRODUCTION 

This Sampling and Analysis Plan (SAP) presents the tasks, methods, and procedures that will be 
used during additional environmental data collection at Kinder Morgan Canada’s (Kinder 
Morgan) Laurel Station facility located at 1009 East Smith Road in Bellingham, Washington 
(site).  The data collection described herein is intended to address data gaps identified during the 
compilation and review of previous data collected at the site and reported in the Final 
Supplemental Remedial Investigation/Feasibility Study (RI/FS) Work Plan (hereafter referred to 
as Work Plan) to which this SAP is appended.  The previous data collected and described in the 
Work Plan was obtained to complete requirements in the Amended Enforcement Order (No. DE 
91-N192) issued for the site by Washington State Department of Ecology (Ecology) effective 
June 15, 1992 following multiple releases at the site.  Kinder Morgan and URS Corporation 
(URS) met with Ecology on August 25, 2009 to discuss the activities necessary to close the 
Order.  The presentation of the Work Plan with the historical data compilation and identification 
of pending data gaps is the first step toward closure on the Order.  Ecology requested that the 
Work Plan include a SAP to address the data gaps.   The data collection described in this SAP 
will be reported in a Draft RI/FS report.   

The release history at the site, contents of the Order, and previous data are described in detail in 
the Work Plan in Sections 1 through 4.  A discussion on Preliminary Cleanup Levels (PCLs) is 
presented in Section 5 of the Work Plan and the analytical program presented in this SAP is 
based on collecting data to directly compare to the PCLs.  The discussion of the data collected 
thus far at the site is included in Section 6 of the Work Plan.  Based on those data, the nature and 
extent of contamination was determined and data gaps were identified in Sections 7 and 8.  The 
rationale for the data gaps investigation and basis for the data collection activities described in 
this SAP is included in Section 9 of the Work Plan and is not repeated in this SAP.  Tables 24 
and 25 and Figures 34 through 41 in the Work Plan summarize the rationale and present the 
sample locations selected for additional data collection.  As the SAP is appended to the Work 
Plan, tables and figures from the Work Plan are identified for reference as appropriate but are not 
represented in the SAP.   

G1.1 BACKGROUND 

The site is located in Bellingham, Washington.  The developed site is approximately 15 acres 
and is bounded by an additional 135 acres of Kinder Morgan-owned undeveloped or agricultural 
land on three sides.  Current facility improvements include 20-inch and 16-inch pipelines, a 
pump station and associated valve manifolds, an oil drain system, and two 96,000 barrel 
aboveground (1 barrel equivalent to 42 gallons) break-out tanks.  Auxiliary facilities which 
support the industrial activities include a fire fighting system, electrical building, Tank Motor 
Control Center (MCC) Building, Puget Sound Energy (PSE) Substation, an emergency 
generator, transformer, HVAC heat pump, the Trans Mountain administrative office and 
maintenance facilities.  The Laurel Station facility supplies crude oil to refineries in Ferndale and 
Anacortes, Washington and has been in operation since 1956.  A site plan showing current 
facility features is presented on Figure 2B in the Work Plan.    
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In October 1991, the initial Enforcement Order was issued by Ecology concerning assessment 
and cleanup of a natural gas condensate release at the site on January 15, 1991.  Ecology issued 
an Amended Order on June 15, 1992 to address two additional releases (crude oil) on December 
11, 1991 and March 7, 1992 and soil contamination unrelated to the three releases that was 
discovered during facility upgrades following the January 15, 1992 release.  The Amended Order 
defines the facility or “site” as three areas of concern (Areas 1 through 3), as well as “all other 
properties in the vicinity of the pump station property which have been affected or are potentially 
affected by spills, leaks, or discharges of petroleum products or other hazardous substances from 
the pump station”.  Non-Order-defined areas of concern identified at the site were divided into 
seven individual “Study Units” (Study Units 1 through 7).  These areas of concern as well as the 
Order defined areas are depicted on Figure 2A in the Work Plan.  Areas 1 through 3 are situated 
on the adjacent properties to the west (Area 1) and north (Areas 2 and 3). With the exception of 
Study Unit 5, all of the other Study Units are located on the Laurel Station facility. 

G1.2 PURPOSE AND OBJECTIVES 

The primary purpose of this investigation is to further evaluate the present environmental 
conditions in areas where prior sampling efforts had not fully characterized the nature and extent 
of petroleum impacts to the soil, surface water and wetland sediment/soils both on site and at off-
site locations.  The results of this investigation will be used to determine whether or not cleanup 
actions are necessary at the site.  The data will be presented to Ecology in a Draft RI/FS Report. 

G2.0 PROJECT ORGANIZATION AND RESPONSIBILITY 

The project team will consist of personnel from URS, their subcontractors, Analytical Resources, 
Inc. (ARI, Kinder Morgan’s contract laboratory), and Kinder Morgan.  URS and their 
subcontractors will conduct the field investigation including the following:  

• Establish the field sampling locations depicted on Figures 34 through 41 of the Work 
Plan, 

• Perform direct push-probe soil sampling, collect soil samples and log each boring 
according to USCS classification,  

• Complete hand augers and collect soil samples if field conditions are not favorable to 
direct push-probe sampling methods.  Several of the proposed deeper borings may need 
to be drilled using hollow stem auger methods. 

• Collect surface water samples,  

• Collect wetland sediment/soil samples, 

• Label and submit samples to ARI under appropriate chain-of-custody protocols,  

• Arrange for a container(s) for aqueous investigation-derived waste and storage of the 
container(s) pending analytical results,  

• Coordinate with the Kinder Morgan Laurel Station operations manager (Patrick Davis) 
and project manager (Mike Droppo) for all field activities, as appropriate, and  
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• Ensure compliance with the provisions of the project Health and Safety Plan (HSP) and 
facility protocols.  All field personnel will have the required Kinder Morgan safety 
training as well 40-hour Hazwoper health and safety training. 

Samples collected during this investigation that are selected for chemical analysis will be 
analyzed for the chemical parameters specified in this plan.  Chemical analyses of soil, surface 
water and sediment/soil samples will be performed by ARI, an Ecology-accredited laboratory, 
located in Tukwila, Washington.  Quality assurance and quality control (QA/QC) measures as 
outlined in the SAP will be implemented to ensure that data obtained from the chemical analyses 
are representative of the field conditions, valid, and accurately reported.  

URS will submit a Draft RI/FS Report to Kinder Morgan presenting the data collected under this 
SAP and recommendations appropriate based on the data.  The report will be submitted to 
Ecology following Kinder Morgan’s review.   

G3.0 HEALTH AND SAFETY 

A site specific HSP will be prepared to cover the proposed investigation activities associated 
with the scope of work described herein. URS’ site safety officer will be responsible for assuring 
that field personnel are properly trained, fully aware of potential site hazards, have undergone 
any Kinder Morgan specific training required for work at Laurel Station, conduct all work in a 
safe manner, wear appropriate PPE and confirm that the provisions outlined in the site HSP are 
adhered to.     

G4.0 SCHEDULE AND REPORTING 

The analytical results and locations of each sampling location will be included in a Microsoft 
Access database for submittal to Ecology.  The sample analytical results will be compared to the 
PCLs established in Tables 3 and 5 of the Work Plan. 

The data gap investigation will be implemented within 60 days of receiving formal acceptance of 
the proposed investigation from Ecology.  The Draft RI/FS Report will be submitted within 120 
days of receiving the final analytical results from the laboratory.   

G5.0 FIELD SAMPLING PLAN 

The scope of work for this investigation includes the collection of soil samples from hand auger, 
hollow-stem auger, and/or direct push borings, the collection of surface water and wetland 
sediment/soil samples from Areas 1, 2 and 3 and Study Units 1, 2 and 3.  The proposed boring 
and sampling locations are shown on Figures 34 through 41 of the Work Plan.  The proposed 
sampling rationale, locations, sampling depths and analytical parameters are presented in Table 
G-1 included in this SAP but also in Table 25 of the Work Plan.  The tasks to be completed 
include: 

• complete twenty-five direct push probe borings (A1-B1 through A1-B25) within Area 
1 to a depth of 5 feet below ground surface (bgs) and collect soil samples for analysis 
of gasoline, diesel, and motor oil-range petroleum hydrocarbons, BTEX, and PAHs 

• collecting 3 surface water (A1-SW1 through A1-SW3) and 9 wetland sediment/soil 
samples from 3 locations (A1-SED1 through A1-SED3) within the wetland area in 
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Area 1 during a one-time sampling event and submitting the samples for gasoline, 
diesel, and motor oil-range petroleum hydrocarbons and BTEX analysis 

• complete one direct push boring (A2-B1) within Area 2 to a depth of 3 feet bgs and 
collect soil samples for analysis of gasoline, diesel, and motor oil-range petroleum 
hydrocarbons, BTEX, and PAHs 

• collecting one surface water (A2-SW1) and 3 wetland sediment/soil samples from 
one location (A2-SED1) within the wetland area in Area 2 during a one-time 
sampling event and submitting the samples for gasoline, diesel, and motor oil-range 
petroleum hydrocarbons and BTEX 

• collecting 2 surface water (A3-Dam 2 and A3-Dam 3) and 9 sediment/soil samples 
from 3 locations (A3-SED1 through A3-SED3) within the wetland areas in Area 3 
during a one-time sampling event and submitting the samples for gasoline, diesel, and 
motor oil-range petroleum hydrocarbons and BTEX 

• complete 20 direct push probe borings (SU1-B1 through SU1-B20) within Study Unit 
1 at depths from 5 to 30 feet bgs and collect soil samples for analysis for gasoline, 
diesel, and motor oil-range petroleum hydrocarbons, BTEX, and PAHs,  

• complete 8 direct push probe borings (SU2-B1 through SU2-B8) within Study Unit 2 
to a depth of 10 feet bgs and collect soil samples for analysis for gasoline, diesel, and 
motor oil-range petroleum hydrocarbons, BTEX, and PAHs,  

• complete 7 direct push probe borings (SU3-B1 through SU3-B7) within Study Unit 3 
to depths ranging between 4 and 7 feet bgs and collect soil samples for analysis for 
gasoline, diesel, and motor oil-range petroleum hydrocarbons, BTEX, and PAHs 

• collecting 3 surface water (SU3-SW1 through SU3-SW3) and 9 wetland sediment/soil 
samples from 3 locations (SU3-SED1 through SU3-SED3) within the wetland areas 
in Study Unit 3 during a one-time sampling event and submitting the samples for 
gasoline, diesel, and motor oil-range petroleum hydrocarbons and BTEX analysis 

• collecting GPS coordinates from the outer limit of the wetland area associated with 
the March 1992 release to complete delineation of this wetland. 

G5.1 METHODS OF INVESTIGATION 

This section describes the methodologies to be used during this investigation, including field and 
laboratory methods.  General operating procedures (GOPs) will be implemented during this 
investigation such that information that is obtained is accurate and defensible and is of adequate 
technical quality to meet the data quality objectives of the investigation.  GOPs include: 

consistent field procedures throughout the program 

• accurate documentation of field observations, sampling procedures, and 
decontamination procedures 

• sample location selection and collection  are representative of the site conditions 

• proper calibration of field equipment to obtain accurate field measurements 
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• procedures that minimize potential for cross-contamination and introduction of 
artificial contaminants to samples 

Field methods to be used in the investigation are generally described below.   

G5.1.1 Planning and Reconnaissance  

The following planning and reconnaissance tasks will be performed prior to initiation of the field 
program.   

A site-specific HSP will be created and all URS field staff and subcontractors will review and 
acknowledge the contents.   

URS will conduct field reconnaissance to locate and mark preferred sampling locations and 
assess access for sampling.  The proposed drilling and sampling locations shown on Figures 34 
through 41 in the Work Plan will be established in the field using a global positioning system 
(GPS) device. 

A utility locate for underground utilities will be conducted using a public utility locating service 
and a private utility locator.  Facility drawings will also be reviewed and Kinder Morgan 
personnel will be consulted to identify potential underground utilities in the proposed boring 
areas.  If underground utilities are identified at the proposed boring locations, alternative boring 
locations will be selected.     

Pre-coring of concrete at the direct push-probe sample locations prior to initiating the subsurface 
exploration will be conducted, if necessary. 

G5.1.2 Direct Push-Probe Soil Sampling Procedures 

A direct push drill rig will be used to advance borings in the areas shown on Figures 34 through 
41 of the Work Plan. The drilling and push-probe sampling services will be provided by a 
Washington State licensed drilling subcontractor.  The drilling subcontractor will be responsible 
for obtaining and submitting all drilling permits and boring logs as required by the State of 
Washington.  The borings will be advanced to the depths indicated in Table G-1 (a maximum of 
30 feet bgs) or refusal, whichever is encountered first.   

Soil samples will be collected continuously to the total depth of each boring.  Monitoring of 
drilling and soil sampling activities will be conducted by a qualified URS geologist or engineer.  
The field personnel will maintain a detailed log of the subsurface materials encountered and 
record photo-ionization detector (PID) screening data.  Particular attention will be given to 
noting visible evidence of contamination, odors, or other relevant factors indicative of the 
presence of contaminants.  Soils will be classified in general accordance with the Unified Soil 
Classification System (USCS) (ASTM D 2487-93).  Soil samples will be selected for laboratory 
analysis based on the field screening results and the proposed sampling depths outlined in Table 
G-1.   

All soil sampling equipment will either be steam cleaned or washed in dilute Liquinox® 
detergent solution, rinsed in tap water, and dried prior to initiating each boring and before 
collecting each soil sample.  The Liquinox® solution will be mixed in the field to the 
manufacturer’s specification (i.e., 100:1 dilution and pH approximately 8.5).  The subsurface 
drilling equipment will be decontaminated prior to initiating each boring.  Upon completion of 
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the field sampling, the boreholes will be filled with bentonite and patched with concrete, asphalt, 
or topsoil to match the existing surface conditions at each location.   

G5.1.3 Hollow Stem Auger Soil Sampling Procedures 

Hollow stem auger drilling methods may be necessary for the deeper proposed borings.  If 
required, auger drilling will be performed by a licensed drilling subcontractor.  The drilling 
subcontractor will be responsible for obtaining and submitting all drilling permits and boring 
logs as required by the State of Washington.   

Samples from the auger borings will be collected using a standard penetration test (SPT) or other 
split spoon sampler.  The sampler will be driven 18-inches (or until refusal which is defined as 
50 blow counts for less than 6-inches) using a 30-inch drop of the appropriate hammer (140 lb or 
300 lb).  Sub-samples for laboratory analysis will be placed in laboratory prepared jars.  
Monitoring of drilling and soil sampling activities will be conducted by a qualified URS 
geologist or engineer.  The field personnel will maintain a detailed log of the subsurface 
materials encountered and record photo-ionization detector (PID) screening data.  Particular 
attention will be given to noting visible evidence of contamination, odors, or other relevant 
factors indicative of the presence of contaminants.  Soils will be classified in general accordance 
with the Unified Soil Classification System (USCS) (ASTM D 2487-93).   

All soil sampling equipment will either be steam cleaned or washed in dilute Liquinox® 
detergent solution, rinsed in tap water, and dried prior to initiating each boring and before 
collecting each soil sample.  The Liquinox® solution will be mixed in the field to the 
manufacturer’s specification (i.e., 100:1 dilution and pH approximately 8.5).  The subsurface 
drilling equipment will be decontaminated prior to initiating each boring.  Upon completion of 
the field sampling, the boreholes will be filled with bentonite and patched with concrete, asphalt, 
or topsoil to match the existing surface conditions at each location. 

G5.1.4 Hand Auger Soil Sample Procedures 

Hand auger borings will be performed in Areas 1 and 2 and Study Unit 3 if these areas will not 
allow access by a drill rig.  Up to twenty-seven hand auger borings may be performed in these 
areas.  The borings will be advanced to the depths indicated in Table G-1 (to a maximum of 5 
feet bgs) or refusal, whichever is encountered first.  The soil samples will be field screened and 
logged as described above in Section G5.1.2.  Soil samples will be selected for chemical testing 
based on field screening results and the proposed sample depths outlined in Table G-1.    

The hand auger head will be washed in dilute Liquinox® detergent solution, rinsed in tap water, 
and dried prior to initiating each hand auger boring and before collecting each soil sample.  The 
Liquinox® solution will be mixed in the field to the manufacturer’s specification (i.e., 100:1 
dilution and pH approximately 8.5).  In the event that hand auger tools prove inadequate, a 
power-driven manual auger tool, or equivalent, will be considered. 

G5.1.5 Surface Water Sampling 

Surface water samples will be collected prior to wetland sediment/soil sampling in channels to 
avoid disturbance of the areas and suspending solids into the water.  Samples will be collected 
directly into the laboratory-provided containers at each location from mid-span of the water 
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channel.  Each container will be placed such that the mouth of the container is facing upstream of 
the flow while sampling personnel are standing downstream of the location.  Analyses that 
typically require preservation will be collected into non-preserved containers to avoid 
preservative being lost and entering the channel flow.  The omission of a preservative will result 
in the need to reduce the hold times for both BTEX and petroleum hydrocarbons testing.  Surface 
water sampling locations are shown on Figures 39 through 41 in the Work Plan. 

G5.1.6 Wetland Sediment/Soil Sample Collection Procedures 

Discrete sediment/soil samples will be collected within the wetland area located in Areas 1, 2 
and 3 and Study Unit 3. The sediment/soil sample locations generally coincide with the proposed 
surface water sampling locations.  Care will be taken to minimize disturbing the wetland areas 
sampled.  The approximate sampling locations within Areas 1, 2, and 3 are shown on Figure 39 
and within Study Unit 3 on Figure 40.  A transect across the drainage will be made at each 
sample location and three discrete samples will be collected as follows: center of the 
channel/depression, right bank and left bank (based on looking downstream).  

Surficial sediment/soil (approximately uppermost 12 inches) representative of depositional 
material will be collected using a hand-driven stainless steel sediment sampler, or equivalent.   
Sediment samples will be field screened consistent with the soil sampling procedures. The 
sample will be placed directly from the core/sampler into the sample jar.  The resulting corehole 
will not require backfilling based on the non-cohesive nature of the sediment in within the 
submerged areas. 

G5.1.7 Field Screening and Equipment Calibration 

Soil and wetland sediment/soil samples will be visually examined for evidence of petroleum 
hydrocarbons (e.g., sheen or staining) contamination and classified in accordance with the 
USCS.  The samples will be field screened for volatile organic vapors using a PID.   To obtain 
reliable and accurate data from the use of field screening instruments, the PID will be calibrated 
in accordance with the manufacturer’s instructions.  Soil exhibiting field evidence of 
contamination will be preferentially retained for laboratory analysis.  

Field parameters (e.g., temperature, pH, specific conductance and dissolved oxygen) will be 
measured during surface water sampling using a portable meter calibrated in accordance with the 
manufacturer’s instructions. 

G5.1.8 Field Documentation 

Accurate documentation of field procedures will be guided by the procedure for field 
documentation.  A daily field report will be prepared summarizing the daily activities, or 
equivalent notes will be maintained in a bound field notebook.  A detailed log of the soil 
materials encountered, field screening data, and pertinent sampling and drilling details will be 
prepared in the field by the field personnel.  Surface water and sediment field sampling forms 
will be used to record sampling information at each sample locations.  In addition, sample 
collection data and requested analyses will be recorded on the laboratory chain-of-custody 
(COC) forms. 
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G5.1.9 Chemical Analytical Methods For Samples 

The analytical testing of soil, surface water and wetland sediment/soil samples will be performed 
by ARI.  Samples will be shipped within 48 hours of collection to ARI via commercial shipper 
for next day delivery or hand-delivered by URS personnel.  The samples will be analyzed for the 
parameters outlined in Table G-1.  Selected testing methods for each media are summarized in 
Table G-2.  The analytical methods were selected to achieve the reporting limits necessary to 
directly compare data to the proposed PCLs presented in the Work Plan.  TPH analyses will be 
conducted for gasoline-, diesel- and oil-range hydrocarbons to determine concentrations of TPH 
within each range.  However, samples with the highest concentrations of TPH will be selected 
for NWTPH-HCID analysis to confirm the type of TPH to confirm chemical data are 
appropriately compared to PCLs.  The laboratory reporting limits, method detection limits, and 
the PCLs are included in Table G-2.  

Soil samples selected for BTEX and gasoline-range petroleum hydrocarbons (NWTPH-Gx) 
analysis will be collected using EPA SW-846 Method 5035A as outlined in Appendix A of 
Ecology’s Toxics Cleanup Program Implementation Memorandum #5 (Ecology, 2004).  
However, very dense and/or gravelly soils may necessitate sample collection directly into the 
laboratory provided glassware if difficulties are encountered using the 5035A technique.  If so, 
this will be documented in the field and the impact to data quality will be assessed during data 
review.  All other soil samples for diesel and motor oil-range petroleum hydrocarbons (NWTPH-
Dx) and PAHs will be transferred directly to laboratory-provided glassware as described in Table 
G-3.   

As noted previously, surface water samples will be collected in non-preserved containers to 
avoid losing the preservative during sampling to the water channel.  The laboratory will be 
notified prior to the sampling event that non-preserved containers will be used and holding times 
will be adjusted accordingly. 

G5.1.10 Collection And Testing Of Investigation Derived Waste (IDW) 

The proposed drilling methods will not generate soil cuttings, thus, soil cutting IDW is not 
anticipated.  With the exception of cleaning of the direct-push probe equipment, all sampling 
equipment is dedicated so decontamination fluids generated during the field program will be 
minimal.  If generated, the fluids will be contained onsite in labeled Department of 
Transportation (DOT) approved 55-gallon steel drums pending laboratory analysis.  Samples will 
be collected directly from a representative number of the drums for BTEX, gasoline, diesel, and 
motor oil-range petroleum hydrocarbons.  The drums will be temporarily stored at location on 
the facility designated by Kinder Morgan personnel pending laboratory analysis and off-site 
disposal/treatment, if necessary.   

As discussed in Section G5.1.3, hollow stem auger drilling methods may be necessary for the 
deeper proposed borings.  If required, IDW generated during auger drilling will be contained 
onsite in labeled DOT-approved 55-gallon steel drums pending laboratory analysis.  Samples 
will be collected directly from a representative number of the drums for BTEX, gasoline, diesel, 
and motor oil-range petroleum hydrocarbons.  The drums will be temporarily stored at location 
on the facility designated by Kinder Morgan personnel pending laboratory analysis and off-site 
disposal/treatment, if necessary. 
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G6.0 SAMPLE DESIGNATIONS 

Samples will be labeled based on the location names presented in Table G-1 and on the proposed 
sampling location shown on Figures 34 through 41 of the Work Plan.     

Push-probe, hand auger and wetland sediment/soil samples will be labeled as follows:  Area of 
Concern (e.g., Study Unit 1 [SU1]), sample type, sample location name abbreviation and sample 
depth.  For example, the 5-foot bgs sample collected from the first boring drilled in Study Unit 1 
will be labeled SU1–B1–5. 

Surface water samples will be labeled with the area of concern and sample location name. For 
example, the surface water sample collected from Area 1 at sample location number 2 will be 
labeled A1-SW2.   

At each wetland sediment/soil sample location, three discrete samples will be collected across 
the drainage.  The left and right banks of the drainages are distinguished by looking downstream.  
Thus, for a sediment/soil sample collected within Area 1 at location 2, the following sample 
designation would be used:  

• Left bank sample would be labeled:  A1-SED2-L 

• Center of channel/depression sample would be labeled: A1-SED2-C; and  

• Right bank sample would be labeled: A1-SED2-R. 

G7.0 SAMPLE HANDLING, SHIPPING, AND LABORATORY RECEIPT 

Sample custody and documentation procedures will include completion of COC forms, tracking 
transportation methodologies, and laboratory acceptance procedures.  Sample integrity will be 
maintained through strict adherence to these procedures. 

G7.1 CHAIN OF CUSTODY 

COC forms will be maintained as samples are collected and shipped with corresponding samples.  
The requested turnaround will be communicated to ARI verbally and on the COC forms. 

G7.2 TRANSPORTATION 

The sample containers will be packed in coolers with ice.  Shipping dates and method of 
shipment will be recorded on the field report form and on the COC forms and the samples 
transported to ARI. 

G8.0 QUALITY ASSURANCE PLAN 

This section describes QA/QC procedures developed to ensure that data quality objectives are 
met.   

G8.1 SAMPLE COLLECTION AND HANDLING 

Sampling procedures are described in Section G5.1, Methods of Investigation.  When a 
permanent modification of an approved sampling protocol is necessary, the modification will be 
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included in this document.  Temporary modifications caused by non-typical field conditions or 
equipment malfunction shall be recorded on the appropriate sample collection form and the URS 
project manager shall be notified.  Modifications to Ecology-approved sampling protocols 
require prior Ecology approval.  If non-typical field conditions or equipment malfunction results 
in a field modification to an Ecology-approved procedure, Ecology will be notified of this 
modification by phone and email within 24-hours of knowledge of this modification.  Depending 
on the nature of the variation, Ecology will notify URS if resampling is necessary.   

Sample containers, preservatives and holding times will be appropriate for the type of sample 
collected and the analytical method to be used.  Maximum sample holding times will be strictly 
adhered to.  Each sample will be documented, labeled and identified as noted in Section G6.0.  
Complete documentation of sample collection and handling will be maintained by URS.  

G8.2 SAMPLE CUSTODY 

A sample is under an individual's custody if one or more of the following criteria are met:  

• it is in the sampler's possession 

• it is in the sampler's view after being in possession 

• it is in the sampler's possession and secured to prevent tampering 

• it is in a designated secure area 

In order to maximize sample integrity and accountability, strict COC procedures will be adhered 
to.  

G8.2.1 Field Custody Procedures 

A limited number of people will handle the samples.  The sampler will be personally responsible 
for completion of the COC form and the care and custody of collected samples until they are 
transferred to another person. 

G8.2.2 Transfer of Custody 

When samples transfer possession, the individuals relinquishing and receiving the samples will 
sign the COC form and document the date and time of transfer.  The sample collector will sign 
the form in the first signature space.  The sample receiver will then sign the form in the second 
signature space. 

G8.2.3 Laboratory Custody Procedures 

A designated sample custodian in the laboratory will accept custody of the samples.  The 
custodian will verify that the sample identification numbers match those on the chain-of-custody 
record.  The laboratory will maintain sample security and custody as appropriate. 

G8.3 INTERNAL QUALITY CONTROL 

Quality Control (QC) checks will consist of measurements performed in the field and laboratory.  
QC checks include analysis of a number of field and laboratory QC samples as outlined below.  
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These samples will be evaluated to verify accuracy, comparability, completeness, and precision 
of analytical results for this sampling routine.  The following QC samples will be obtained and 
analyzed. 

G8.3.1 Field Rinsate Blank 

A field rinsate blank will be collected and analyzed only if non-disposable equipment is used.  
Field rinsate blanks will consist of distilled, deionized water (supplied by the analytical 
laboratory) passed over and/or through decontaminated sampling equipment.  Surfaces and 
materials exposed during actual sampling will be rinsed to evaluate the effectiveness of sampling 
equipment decontamination procedures and potential for equipment or field cross contamination.  
Rinsate blanks shall be collected at a rate of one per sampling event per media and analyzed for 
all parameters specified for the area.  The sample will be labeled “rinsate blank” with the date in 
MM/DD/YY format.   

G8.3.2 Trip Blanks 

Trip blanks will accompany all volatile samples (BTEX and gasoline-range petroleum 
hydrocarbons) as they are transported to and from the sampling site and then to the laboratory.  
They will consist of 40-ml glass vials filled with distilled/carbon-free water provided by the 
laboratory.  One trip blank will be included with each cooler of sample containers destined for 
volatiles analysis.  Trip blanks will be prepared by the laboratory at the time sample containers 
are prepared for the site sampling. 

G8.3.3 Blind Field Duplicates 

One field duplicate soil sample will be collected for every 20 soil samples collected.  One field 
duplicate for surface water and one for sediment/soil from the wetland areas will be collected 
during the single sampling event for these media.  Samples will be coded such that the laboratory 
cannot identify which samples are duplicates from the information on the sample label.  The soil 
field duplicates will be collected from a location where the widest range of parameters is 
included in the analytical suite.  The samples will be analyzed for the same parameters as the 
primary sample.  Field duplicates shall be noted on the sample collection form and the location 
recorded in the field sampling documentation.   

G9.0 ANALYTICAL PROCEDURES 

G9.1 LABORATORY ANALYSES 

The analytical procedures that will be used during the field program are summarized in Table G-
3.  The URS project manager or their designee will be responsible for scheduling analyses and 
will serve as a primary contact for all laboratory issues and problem resolution.  The laboratory 
will be requested to submit a fully validatable data package(s) to URS. 

G9.1.1 Data Validation – Chemical Analyses 

Data validation reviews will be performed for each laboratory report by a URS chemist.  The 
review will be conducted based on the method criteria, the current laboratory control limits when 



\\Seaprojects\WM&RD\Kinder Morgan\Laurel Station\Enforcement Order Support\RI-FS Workplan\Appendix G\Laurel Station SAP.doc 

G-12 

samples are received at the laboratory, and adherence to the reporting limit requirements for the 
project.   

The components of all data validation reviews will include the following items: 

• Holding Time 
• Initial and Continuing Calibrations 
• System Performance 
• Method Blanks 
• Matrix Spike/Matrix Spike Duplicates 
• Field Duplicates 
• Compound Identification 
• Compound Quantification 
• Reported RLs 

Data will be reviewed and validated based on the QA/QC criteria specified in the methods and 
based on current laboratory control limits in use at the time samples are submitted to the 
laboratory.  If required, data qualifiers will be assigned based on the definition and guidance of 
qualifiers used in the Functional Guidelines (USEPA, 2008).  

A summary validation will be performed on all data generated by the laboratory.  A “summary” 
data validation review refers to conducting reviews that involve evaluating only the data 
summary and QA/QC summary sheets provided with all data packages.  The “summary” reviews 
do not involve spot-checking the raw data packages and calculations. 

If “summary” reviews indicate potential problematic areas within a data set, a “standard” data 
validation review may be conducted.  A “standard” data validation review refers to conducting a 
data validation review that requires spot-checking the laboratory’s raw data package and 
calculations in accordance with the Functional Guidelines (USEPA, 2008).  The URS chemist 
will contact the laboratory to discuss the problematic areas; however, if questions still exist, the 
URS chemist may elect to conduct a “standard” review of the data. 

Data validation memoranda for all data validation reviews will be prepared for each analytical 
data package.  Completed QA/QC memoranda will be submitted to the Project Manager and 
copies will be retained in the project file.  

G9.1.2 Field QA/QC Sample Evaluation 

Following the data validation reviews of each set of analytical data, field QA/QC sample results 
will be evaluated.  Field QA/QC sample results will provide information regarding the potential 
for introducing artificial contaminants during the sample collection process, cross-contamination 
and field variability.  If the introduction of contaminants is evident due to problems with sample 
containers, sample collection procedures and/or sampling equipment, the URS chemist will 
notify the URS project manager.  The project manager will assess sampling procedural changes 
with Kinder Morgan and if significant, Ecology.  Upon approval by URS, Kinder Morgan, and 
Ecology, procedural changes will be documented and followed from the effective date.  The 
change and its effectiveness will be documented in the field record.  
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G10.0 DATA REDUCTION, VALIDATION, AND REPORTING 

Data obtained in the field will be recorded daily in bound field notebooks or other formats as 
indicated in Section G5.0 and will be maintained by the URS field task lead.  The field data 
package will be reviewed by the URS project manager or their designee to determine if the field 
records are complete and measurements specified in the SAP have been performed.  If the field 
records are incomplete, corrective actions will be implemented to rectify the issue to the extent 
possible. 

G10.1 CHEMICAL ANALYSES 

Data validation and review of laboratory and field measurement analytical data collected during 
the investigation will be conducted as described in Section 9.0.  Data validation memoranda and 
associated data summary sheets will be provided to the URS project manager upon completion.  
Field measurements will be tabulated. 

Data collected during the investigation will be stored, compiled, and managed in an ACCESS 
database for the project.  Chemical parameters, concentrations, and data qualifiers for each 
sample analysis will be entered into the project database.  Regular backups of the database will 
be performed to avoid data loss due to equipment failure. 
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Table G-1
Proposed Soil, Surface Water, and Wetland Sediment/Soil Sampling Locations and Rationale
Laurel Station
Bellingham, Washington

Area of Concern / Final RI/FS Report 
Figure No.

Proposed Sample Location/Sample 
ID Media Proposed Sampling Depth 

(feet bgs) Analytical Testing Rationale

Area 1 / Figure 34 A1-B1 through A1-B25 Soil 3 and 5
NWTPH-Gx, NWTPH-Dx1, and BTEX.  
PAHs for A1-B1, A1-B9, A1-B12, A1-
B16, A1-B17, and A1-B20

Characterization of the vertical and lateral extent of hydrocarbon impacts exceeding the PCL in Area 1.  
Characterization of the vertical extent of PAHs where TPH was previously elevated.  Assessment of 
BTEX.

Area 1 / Figure 39 A1-SW1 through A1-SW3 Surface Water NA NWTPH-Gx, NWTPH-Dx, and BTEX Establish current surface water quality within Area 1.

Area 1 / Figure 39 A1-SED1 through A1-SED3 2 Wetland Sediment/Soil 0-1 NWTPH-Gx, NWTPH-Dx1, and BTEX Establish current wetland sediment/soil quality within Area 1.

Area 2 / Figure 35 A2-B1 Soil 1, 2, and 3 NWTPH-Gx, NWTPH-Dx1, BTEX, and 
PAHs 3

Characterization of the vertical extent of hydrocarbon impacts exceeding the PCL in Area 2.  
Assessment of BTEX.

Area 2 / Figure 39 A2-SW1 Surface Water NA NWTPH-Gx, NWTPH-Dx, and BTEX Establish current surface water quality within Area 2.
Area 2 / Figure 39 A2-SED12 Wetland Sediment/Soil 0-1 NWTPH-Gx, NWTPH-Dx1, and BTEX Establish current wetland sediment/soil quality within Area 2.
Area 3 / Figure 39 A3-DAM 2 and A3-DAM 3 Surface Water NA NWTPH-Gx, NWTPH-Dx, and BTEX Establish current surface water quality within Area 3.
Area 3 / Figure 39 A3-SED1 through A3-SED3 2 Wetland Sediment/Soil 0-1 NWTPH-Gx, NWTPH-Dx1, and BTEX Establish current wetland sediment/soil quality within Area 3.

Study Unit 1 / Figure 36 SU1-B1 through SU1-B4 Soil 5, 10 and 15
NWTPH-Gx, NWTPH-Dx, BTEX, and 
PAHs 3

Characterization of the lateral extent of hydrocarbon impacts exceeding the PCL at historical test 
pits TP-6 and TP-7.

Study Unit 1 / Figure 36 SU1-B5 Soil 2 and 5
NWTPH-Gx, NWTPH-Dx, BTEX, and 
PAHs 3

Characterization of the vertical extent of hydrocarbon impacts exceeding the PCL at sample 
location DTE-1.

Study Unit 1 / Figure 36 SU1-B6 through SU1-B9, SU1-B17 
and SU1-B18 Soil 3, 5 and 10

NWTPH-Gx, NWTPH-Dx, BTEX, and 
PAHs 3

Characterization of the vertical and lateral extent of hydrocarbon impacts exceeding the PCL at sample 
locations PEX-11-S-7, PEX-17-B-5, PEX-18-S-3, and PEX-34-S-1.

Study Unit 1 / Figure 36 SU1-B10 and SU1-B11 Soil 5, 10 and 15
NWTPH-Gx, NWTPH-Dx, BTEX, and 
PAHs 3

Characterization of the vertical and lateral extent of hydrocarbon impacts exceeding the PCL at sample 
location PB-2.

Study Unit 1 / Figure 36 SU1-B12 through SU1-B16 Soil 5, 10, 15, 20 and 25
NWTPH-Gx, NWTPH-Dx, BTEX, and 
PAHs 3

Characterization of the lateral extent of hydrocarbon impacts exceeding the PCL at soil borings TM-B4 
and TM-B16.

Study Unit 1 / Figure 36 SU1-B19 Soil 6, 8 and 10
NWTPH-Gx, NWTPH-Dx, BTEX, and 
PAHs 3

Confirmatory sampling at test pit PB-4.

Study Unit 1 / Figure 36 SU1-B20 Soil 29 and 30
NWTPH-Gx, NWTPH-Dx, BTEX, and 
PAHs 3

Confirmatory sampling at boring TM-B15.

Study Unit 2 / Figure 37 SU2-B1 through SU2-B8 Soil 2, 5 and 10
NWTPH-Gx, NWTPH-Dx, BTEX, and 
PAHs 3

Characterization of the vertical and lateral extent of hydrocarbon impacts exceeding the PCL within the 
bulk storage tank containment berms.

Study Unit 3 / Figure 38 SU3-B1 through SU3-B6 Soil 2 and 4
NWTPH-Gx, NWTPH-Dx, BTEX, and 
PAHs 3

Characterization of the vertical and lateral extent of hydrocarbon impacts exceeding the PCL within the 
former relief tank containment berm.

Study Unit 3 / Figure 38 SU3-B7 Soil 5 and 7
NWTPH-Gx, NWTPH-Dx, BTEX, and 
PAHs 3

Confirmatory sampling at test pit TP-3-2.

Study Unit 3 / Figure 40 SU3-SW1 through SU3-SW3 Surface Water NA NWTPH-Gx, NWTPH-Dx, and BTEX Establish current surface water quality within Study Unit 3.

Study Unit 3 / Figure 40 SU3-SED1 through SU3-SED3 2 Wetland Sediment/Soil 0-1 NWTPH-Gx, NWTPH-Dx1, and BTEX Establish current wetland sediment/soil quality within Study Unit 3.

Notes:
PCL - Preliminary Cleanup Level
NWTPH-Gx - Northwest Total Petroleum Hydrocarbons Gasoline 
NWTPH-Dx - Northwest Total Petorleum Hydrocarbons Diesel extended
BTEX - Benzene, toluene, ethylbenzene, and xylenes
PAHs - Polycyclic aromatic hydrocarbons
bgs - below ground surface
NA - not applicable
NWTPH-HCID analyses will be performed on select samples to evaluate the type of TPH for comparison to PCLs as described in Section G.5.19.
1 Acid and/or silica gel cleanup
2 Three samples per location: (a) right bank, (b) mid-drainage, and (c) left bank
3 PAH analysis will be conducted when the NWTPH-Dx result exceeds the PCL of 460 milligrams per kilogram.
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Table G-2
Parameters, Methods, and Reporting Limits 
Laurel Station
Bellingham, Washington

Soil/Solids Water Soil/Solids Water Soil/Sediment Surface Water

Total Petroleum Hydrocarbons Ecology June 1997 mg/kg mg/L mg/kg mg/L mg/kg mg/L
Gasoline Range NWTPH-Gx 2.49 0.049 5.0 0.25 30/100 b 0.8/1.0 b

Diesel Range NWTPH-Dx 0.50 0.012 5 0.25 460 0.5
Oil Range NWTPH-Dx, Extended 1.91 0.049 10 0.50 2,000 NE
HCID NWTPH-HCID NA NA 100 0.63 NA NA

Volatile Organic Compounds USEPA 8021B ug/kg ug/L ug/kg ug/L ug/kg ug/L
Benzene 4.70 0.094 25 1.0 30 1.2
Ethylbenzene 4.65 0.091 25 1.0 6,000 530
Toluene 3.15 0.057 25 1.0 7,000 1,300
m,p-Xylene 6.28 0.122 25 1.0 9,000 c NE
o-Xylene 4.24 0.135 25 1.0 9,000 c NE

Polycyclic Aromatic Hydrocarbons ug/kg ug/L ug/kg ug/L ug/kg ug/L
Acenaphthene 1.29 0.00355 5.0 0.01 4,800 643
Acenaphthylene 1.74 0.00313 5.0 0.01 NE NE
Anthracene 1.16 0.00216 5.0 0.01 24,000 8,300
Benzo (a) pyrene d 1.80 0.00501 5.0 0.01 See Note d See Note d
Benzo(a)anthracene d 0.99 0.00270 5.0 0.01 See Note d See Note d
Benzo(b)fluoranthene d 1.49 0.00395 5.0 0.01 See Note d See Note d
Benzo(g,h,i)perylene 1.35 0.00283 5.0 0.01 NE NE
Benzo(k)fluoranthene d 1.54 0.00608 5.0 0.01 See Note d See Note d
Chrysene d 1.56 0.00562 5.0 0.01 See Note d See Note d
Dibenz(a,h)anthracene d 1.55 0.00414 5.0 0.01 See Note d See Note d
Dibenzofuran 1.90 0.00349 5.0 0.01 160 NE
Fluoranthene 3.80 0.00294 5.0 0.01 3,200 90
Fluorene 2.39 0.00338 5.0 0.01 3,200 1,100
Indeno(1,2,3-cd)pyrene d 1.62 0.00305 5.0 0.01 See Note d See Note d
2-Methylnaphthalene 1.05 0.00314 5.0 0.01 320 NE
Naphthalene 1.93 0.00226 5.0 0.01 1,600 4938
Phenanthrene 1.41 0.00477 5.0 0.01 NE NE
Pyrene 1.40 0.00246 5.0 0.01 2,400 830

Notes:
mg/kg - milligrams per kilogram
mg/L - milligrams per liter
ug/kg - micrograms per kilogram
ug/L - micrograms per liter
MDL - Method Detection Limit
NA - not applicable
NE - not established
RL - Reporting Limit
a Preliminary Cleanup Levels are found on Table 3 (soil) and Table 5 (surface water) of the Final Supplemental RI/FS Work Plan.
b gasoline mixtures with benzene/gasoline mixtures without benzene
c PCL for total xylenes
d Carcinogenic PAH (cPAH) cleanup levels under MTCA are based on the calculated total toxicity of the mixture using the Toxicity Equivalency Methodology 
in WAC 173-340-708(8).  The mixture of cPAHs shall be considered a single hazardous substance and compared to the applicable MTCA Method B cleanup level for 
benzo(a)pyrene.

Method MDL RLParameter Preliminary Cleanup Levels a

USEPA 8270D-SIM 
(soil)/low-level (water)

QAPP Tables - Table G-2
Page 1 of 1 URS Corporation



Table G-3
Sample Collection, Preservation, and Holding Time Criteria
Laurel Station
Bellingham, Washington

Parameter Method Reference Method
Minimum 

Sample 
Amount

Container Type Preservation Extraction 
Holding Time

Analysis Holding 
Time

Minimum 
Sample 
Amount

Container Type Preservation Extraction 
Holding Time

Analysis 
Holding Time

Gasoline-Range 
Petroleum Hydrocarbons WA Dept. of Ecology NWTPH-Gx 5 ml

2-40 ml VOA glass vials 
with teflon septum      
(No Headspace)

HCI pH<2,        
cool to 4ºC a N/A 14 days a 10 g

2-40 mL VOA vials 
w/MeOH (from Easy-Draw 
Syringe) and 2-oz glass jar 

with teflon-lined lid 
(minimize headspace)

Methanol (for VOA vial), 
No headspace (for 2-oz 

glass jar) 
Cool to 4ºC [5 gms of 

sample to 5 mls of 
preservative]

N/A 14 days

Diesel- and Motor Oil Range 
Petroleum Hydrocarbons 

(TPH)
WA Dept. of Ecology NWTPH-Dx 500 ml 2-500 ml amber glass,   

Teflon lined cap Cool to 4ºC 7 days 40 days b 30 g 8-oz glass jar with teflon-
lined lid Cool to 4ºC 14 days 40 days b

Hydrocarbon Identification WA Dept. of Ecology NWTPH-HCID 500 ml 2-500 ml amber glass,   
Teflon lined cap Cool to 4ºC 7 days 40 days b 10 g 2-oz glass jar with teflon-

lined lid Cool to 4ºC 14 days 40 days b

Purgeable Aromatic 
Compounds  (BTEX)

SW-846 EPA 8021B 5 ml
2-40 ml VOA glass vials 

with teflon septum      
(No Headspace)

HCI pH<2,        
cool to 4ºC a N/A 14 days a 5 g

2-40 mL VOA vials 
w/MeOH (from Easy-Draw 
Syringe) and 2-oz glass jar 

with teflon-lined lid 
(minimize headspace)

Methanol (for VOA vial), 
No headspace (for 2-oz 
glass jar) Cool to 4ºC [5 

gms of sample to 5 mls of 
preservative]

N/A 14 days

Polycyclic Aromatic 
Hydrocarbons (PAHs) SW-846 8270D-SIM 30 g 8-oz glass jar with teflon-

lined lid Cool to 4ºC 14 days 40 days b

Notes:
ml - milliliters
BTEX - Benzene, toluene, ethylbenzene, and xylenes
N/A - not applicable
a Surface water samples will be collected in non-preserved containers due to the sampling technique.  The holding time will be shortened to 7 days due to no preservation.  
b Days from extraction date

Water 

Not Applicable

Soil/Sediment Media
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