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32001 32nd Avenue South, Suite 100 
Federal Way, Washington 98001 

253-835-6400 
FAX: 253-952-3435 

30 September 2010   

Mr. Mark Engdahl      
Assistant Manager Environmental Remediation 
BNSF Railway Company      
2454 Occidental Avenue South, Suite 1A 
Seattle, Washington 98134 -1451 

Subject: Supplemental Site Investigation - WMW-7 Area 
Potential Light Non-aqueous Phase Liquid (LNAPL) Sources 
BNSF Railway Company Wishram Railyard 
500 Main Street, Wishram, Washington 
Ecology Facility Site ID: 1625461 
K/J 1096010.00 

Dear Mr. Engdahl: 

Kennedy/Jenks Consultants has prepared this letter report on behalf of BNSF Railway 
Company (BNSF) to summarize results of supplemental site investigation activities conducted at 
the BNSF Railyard located in Wishram, Washington (site).  This supplemental investigation was 
performed to identify potential sources of LNAPL in the vicinity of monitoring well WMW-7.  The 
site location is shown on Figure 1, and the WMW-7 investigation area is shown on Figure 2. 

Background and Purpose 

Previous site assessment and remediation work performed in the vicinity of WMW-7 is 
summarized in the UST Site Assessment Report, dated February 2004 (Kennedy/Jenks 
Consultants 2004a), Site Assessment Report, Wishram Railyard, dated August 2004 
(Kennedy/Jenks Consultants 2004b), and Remediation Documentation Report, Wishram, 
Washington, dated March 2007 (Kennedy/Jenks Consultants 2007).  Groundwater monitoring 
results for WMW-7 are summarized in the Groundwater Monitoring Report dated 4 March 2010 
(Kennedy/Jenks Consultants 2010a).  

Previous investigation work has included collection and analysis of soil samples from soil 
borings and excavations and collection of groundwater samples from soil borings and 
monitoring wells.  Previous remediation work has included excavation and offsite disposal of 
approximately 900 tons of petroleum-containing soil west of the Maintenance Building in 2005 
(refer to Figure 2) and placement of 200 pounds of oxygen release compound (ORC) into 
saturated soil at the base of the excavation prior to backfilling.  In addition, approximately 
750 tons of petroleum-containing soil was excavated and disposed offsite in conjunction with the 
removal of a 30,000-gallon underground storage tank (UST) from north of the Maintenance 
Building in 2002 (refer to Figure 2). 
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Since the completion of the investigation and remediation activities listed above, approximately 
1-inch of LNAPL has been observed in monitoring well WMW-7.  The purpose of this 
supplemental investigation is to identify potential sources of LNAPL, possibly including in-place 
USTs, petroleum-containing soil, piping, and/or other previously unidentified subsurface 
features.  

Groundwater monitoring was performed periodically at WMW-7 between 2004 and 2009 
(Kennedy/Jenks Consultants 2010a).  Diesel-range petroleum hydrocarbons were detected at 
concentrations of 548 to 1,900 micrograms per liter (µg/l), above the Washington State 
Department of Ecology’s (Ecology) Model Toxic Control Act (MTCA) cleanup regulation 
[Washington Administrative Code (WAC) 173-340] Method A groundwater cleanup level of 
500 µg/l.  Gasoline-range petroleum hydrocarbons were detected at concentrations of 284 to 
1,790 µg/l in well WMW-7.  The gasoline-range hydrocarbon concentration exceeded the MTCA 
Method A groundwater cleanup level of 1,000 µg/l during one monitoring event (April 2004) 
which was performed prior to the remedial action described above.  Following the remedial 
action, gasoline-range hydrocarbons were detected at concentrations of less than 454 µg/l. 

Work Performed 

Work performed for this investigation included: 

1. A subsurface mapping survey using ground penetrating radar (GPR), magnetic, and 
electromagnetic methods.  

2. A subsurface investigation using a direct-push drill rig, including collection and analysis of 
subsurface soil samples. 

The work was performed at the site on 19 and 20 May 2010 and is summarized below. 

Subsurface Mapping Survey  

The subsurface mapping survey was performed by GeoPotential of Brightwood, Oregon, on 
19 May 2010 and was observed by a Kennedy/Jenks Consultants scientist.  GeoPotential 
performed a magnetic survey, GPR survey, and a pipe and cable survey of an approximately 
125-foot by 225-foot area including well WMW-7, the BNSF Maintenance Building, and the area 
around these features.  The survey area is depicted in GeoPotential’s Summary Report 
(provided in Attachment 1) and on Figure 2.  In addition, Figure 3 provides an overview of 
GeoPotential’s survey findings relative to existing site features. 

Through performance of the subsurface survey, GeoPotential identified multiple underground 
anomalous features, including suspected debris pits, a potential former UST pit, a potential 
abandoned septic tank, a potential abandoned well, and possible water and sewer utility lines.  
One approximately east-west oriented sewer line was identified to the north of the Maintenance 
Building, and appears to be the currently active sewer utility.  A second possible sewer line was 
identified to the south of the Maintenance Building, also oriented approximately east-west.   
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GeoPotential’s results did not indicate the presence of existing USTs in the survey area, 
although one feature was interpreted as a potential former UST pit.   

In addition to GeoPotential’s survey, screening for conductible underground utilities was also 
performed by Applied Professional Services, Inc. of Portland, Oregon, to provide clearance prior 
to drilling activities.  A locate request was also submitted to the public utility notification center 
and to BNSF prior to performing drilling activities.  

Subsurface Investigation 

The subsurface investigation was performed on 20 May 2010.  A total of 10 direct-push borings 
were advanced to approximately 15 feet below ground surface (bgs).  The direct-push drill rig 
was operated by Cascade Drilling, Inc. of Clackamas, Oregon.  A Kennedy/Jenks Consultants 
scientist observed drilling activities and performed soil logging, field screening, and soil sample 
collection.   

Boring locations were generally based on the Proposal for Consulting Services, dated 9 April 
2010 (Kennedy/Jenks 2010b), and included potential LNAPL sources indentified during previous 
site investigations, including review of historical station maps (Kennedy/Jenks Consultants 
2004b, 2007), such as former fueling facilities and possible USTs locations.  Some of the 
proposed boring locations were modified based on the findings of the subsurface survey and 
accessibility.  Boring T-3 was moved approximately 10 feet to the southwest to include a 
possible “ferric debris pit” anomaly identified by GeoPotential, and boring T-7 was moved 
approximately 30 feet to the south-southwest to include the possible UST pit anomaly identified 
by GeoPotential.  Borings T-9 and T-10, located inside the Maintenance Building, were shifted 
to the east to facilitate access by the drill rig.   

Soil boring locations are shown on Figure 2.  Site features, layout, and boring locations are 
shown on the photographs included in Attachment 2. 

At each boring location, a 2-inch-diameter Macro-core sampler was advanced by pushing 
against the weight of the drill rig and by hydraulic hammering.  The sampler was advance in 
3- to 5-foot-depth intervals, with a new acetate liner installed in the sampler prior to each depth 
interval.  For each depth interval, the acetate liner was removed from the sampler and cut open 
to expose the soil sample.  Lithologic logging and field screening, including visual and olfactory 
observations and water-sheen testing, and soil sample collection for laboratory analyses were 
performed immediately after the samplers were cut open.  

LNAPL was not identified in any of the soil borings, including those in closest proximity to 
well WMW-7, although petroleum-like odors and iridescent sheens indicative of petroleum 
hydrocarbons were observed in five of the 10 soil borings.  Saturated conditions were 
encountered in all of the soil borings at depths ranging from 9.5 to 14.5 feet below ground 
surface (bgs).  Soil boring logs are provided in Attachment 3 and include field observations, 
lithologic logs, notes, and soil sample depths.  
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At each boring location, one soil sample was selected for laboratory analysis based on field 
observations.  The samples selected for laboratory analysis were those with the greatest field 
indication (odor, sheen, staining) of potential petroleum hydrocarbon impacts for borings in 
which potential petroleum hydrocarbon impacts were identified.  For borings in which potential 
petroleum hydrocarbon impacts were not identified, the samples were typically collected near 
the top of the saturated zone.  

A total of 10 soil samples were submitted to Pace Analytical Services, Inc. (Pace) of Seattle, 
Washington, for analysis of gasoline-range petroleum hydrocarbons by Washington State 
Department of Ecology (Ecology) Northwest Total Petroleum Hydrocarbons Gasoline 
(NWTPH-G) Method, diesel- and oil-range petroleum hydrocarbons by Ecology Northwest 
Total Petroleum Hydrocarbons Diesel Extended (NWTPH-Dx) Method (with silica gel cleanup), 
and for benzene, toluene, ethylbenzene, and xylenes (BTEX) by EPA Method 8260.  Samples 
were stored on ice and submitted under standard chain-of-custody procedures (refer to 
Attachment 4). 

Analytical Results 

Gasoline-range petroleum hydrocarbons were detected in five of the 10 soil samples at 
concentrations of 8.1 to 210 milligrams per kilogram (mg/kg).  The gasoline-range concentration 
detected in samples T-2-11 (161 mg/kg) and T-4-13.5 (210 mg/kg) exceeded Ecology’s 
Method A soil cleanup level for unrestricted land uses of 100 mg/kg based on the MTCA 
cleanup regulation (WAC 173-340). 

Diesel-range petroleum hydrocarbons were detected in four of the 10 soil samples at 
concentrations of 314 to 683 mg/kg, well below the MTCA Method A soil cleanup level for 
unrestricted land uses of 2,000 mg/kg. 

Oil-range petroleum hydrocarbons and BTEX were not detected in any of the soil samples at 
concentrations above the laboratory reporting limits.  Five of the 10 soil samples did not contain 
any analytes at concentrations above the laboratory reporting limits, and correspond to the soil 
borings in which petroleum-like odors and iridescent sheens were not observed. 

Based on their review of the chromatograms for the NWTPH-Dx and NWTPH-G analyses, Pace 
indicated that the diesel-range hydrocarbons detected in the NWTPH-Dx analysis appeared to 
be weathered diesel, and that gasoline-range hydrocarbons detected in the NWTPH-G analysis 
appeared to be from a diesel source.  

Analytical results are shown in Table 1 and on Figure 2 (detected analytes only).  Laboratory 
report and chain-of-custody documents are provided in Attachment 4.  Copies of laboratory-
provided chromatograms and interpretation for NWTPH-Dx and NWTPH-G analyses are 
provided in Attachment 5. 
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Summary 

During this supplemental investigation, gasoline-range petroleum hydrocarbon concentrations 
above the MTCA Method A soil cleanup level of 100 mg/kg were present in two soil samples 
collected from borings T-2 (161 mg/kg) and T-4 (210 mg/kg).  Boring T-2 is located 
approximately 10 feet south-southeast of well WMW-7, and boring T-4 is located approximately 
65 feet north-northeast of well WMW-7 (north of a large concrete slab).  In general, gasoline- 
and diesel-range petroleum hydrocarbon concentrations were highest in samples collected to 
the west of the Maintenance Building, but the diesel-range concentrations were all below the 
MTCA Method A soil cleanup level of 2,000 mg/kg.  Pace performed an analysis of the 
chromatograms and indicated that the detected hydrocarbons appear to be diesel and/or 
weathered diesel.  LNAPL was not observed in any of the soil borings.   

The results of this supplemental investigation do not indicate a conclusive, specific source for 
LNAPL observed in well WMW-7.  Suspected potential LNAPL sources, based on previous site 
investigations and station maps, include former fueling facilities located north of WMW-7 and 
former UST locations to the east and southeast of WMW-7.  Analytical results and field 
observations of petroleum-like impacts do not appear to specifically correspond to any of the 
previously suspected LNAPL sources, or to the subsurface features identified during the 
subsurface mapping survey, although soil borings were not located above all of the possible 
underground features (no borings were advanced south of the Maintenance Building, where two 
former pits are suspected).   

Two 500-gallon gasoline USTs (removed in approximately 1988) were previously located in the 
vicinity of the Maintenance Building.  Historic station maps suggested that the gasoline USTs 
may have been located near the southwestern corner of the Maintenance Building (refer to 
Figure 4) but the location could not be confirmed (Kennedy/Jenks Consultants 2004a).  Two pit-
like anomalies identified during the subsurface mapping survey (refer to Figures 3 and 4) could 
represent the former gasoline UST locations.  The proximity of the former gasoline USTs to 
WMW-7 indicate a potential for unidentified impacts to have contributed to the LNAPL observed 
in WMW-7, although Pace indicated the detected hydrocarbons resemble diesel or weathered 
diesel rather than gasoline.    

In addition to the two gasoline USTs described above, three USTs were previously located east 
of WMW-7 including one 10,000-gallon gasoline/oil UST (removed 1988), one 600-gallon fuel oil 
UST (removed 1988), and one 30,000-gallone diesel/oil UST (removed 2002).  The locations of 
the previously-removed USTs in the vicinity of WMW-7, and sample locations from previous site 
investigation and remediation work, are shown on Figure 4.  

Soil samples previously collected from soil borings advanced near the 10,000-gallon and 
600-gallon USTs did not indicate petroleum hydrocarbon impacts, so these two USTs do not 
appear to be likely LNAPL sources.  Petroleum hydrocarbon impacts were identified during 
removal of the 30,000-gallon UST and the associated soil removal action, and soil with diesel- 
and oil-range petroleum hydrocarbon impacts remained in-place below and around the former 
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UST location, including beneath the current Wishram Fire Department building (former BNSF 
boiler house).  

The residual petroleum hydrocarbon impacts in the 30,000-gallon UST are a potential source of 
LNAPL in well WMW-7; however, soil samples collected from soil boring and excavations 
located between WMW-7 and the former 30,000-gallon UST area do not provide an indication of 
the presence of LNAPL or a clear migration route.   

Based on the results of the current and previous investigations performed in the WMW-7 
vicinity, additional site investigation and remediation are needed to fully characterize the extent 
and source of impacts to soil and groundwater in the vicinity of WMW-7, and to develop and 
implement an appropriate remedial action to obtain site closure from Ecology.  Areas which 
appear to warrant further investigation include the area around the former 30,000-gallon UST to 
determine if previously unknown migration pathways are present, and the area south of WMW-7 
and the Maintenance Building to determine if previously unknown petroleum hydrocarbon 
source areas are present. 

Please contact us at 253-835-6400 with any questions regarding the content of this letter report. 

Very truly yours, 

KENNEDY/JENKS CONSULTANTS 

Dean Malte Ty Schreiner 
Geologist Vice President 

Attachments:  Table 1 – Summary of Soil Analytical Results 
  Figure 1 – Site Location Map 
  Figure 2 – Site and Sample Location Map 
  Figure 3 – Summary of Subsurface Mapping Results 
  Figure 4 – Well MW-7 Vicinity Investigation Summary Map 
  Attachment 1 – GeoPotential Subsurface Mapping Survey Summary Report 
  Attachment 2 – Site Photographs 
  Attachment 3 – Soil Boring Logs 
  Attachment 4 – Analytical Report and Chain-of-Custody Documents 
  Attachment 5 – Pace Laboratory NWTPH-Dx and NWTPH-G Chromatograms 
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TABLE 1

SUMMARY OF SOIL ANALYTICAL RESULTS
SUPPLEMENTAL SUBSURFACE INVESTIGATION

BNSF Railyard - Wishram, Washington

Depth (ft) 12 11 12 13.5 14.5 10.5 12 11 14 11.5

TPH(b) (mg/kg)(c)

   Gasoline-Range Hydrocarbons 62.7 161 67.7 210(d) <6.2(e) 8.1 <5.9 <5.4 <6.3 <6.1 100 / 30(f)

Diesel-Range Hydrocarbons 545 314 314 683 <24.9 <24.5 <24.5 <20.4 <21.9 <24.8 2,000

Oil-Range Hydrocarbons <99.6 <91.9 <97.3 <98.3 <99.7 <97.8 <98.1 <81.6 <87.4 <99.3 2,000

BTEX(g) (µg/kg)(h)

Benzene <25.3 <25.3 <22.8 <21.0 <24.8 <27.3 <23.5 <21.7 <25.3 <24.2 30

Toluene <31.6 <31.6 <28.4 <26.2 <31.0 <34.2 <29.4 <27.1 <31.6 <30.3 6,000

Ethylbenzene <31.6 <31.6 <28.4 <26.2 <31.0 <34.2 <29.4 <27.1 <31.6 <30.3 7,000

Total Xylenes <94.7 <94.9 <85.3 <78.6 <93.0 <102 <88.2 <81.4 <94.7 <90.9 9,000

Notes:
(a)  Model Toxics Control Act (MTCA) Method A Soil Cleanup Level for unrestricted land uses; Washington Administrative Code (WAC) 173-340, dated February 2001.
(b) Analyses:

MTCA Method A(a) 

Soil Cleanup Level
Analysis

Sample ID T-1-12 T-2-11 T-8-11 T-9-14 T-10-11.5T-4-13.5 T-5-14.5 T-6-10.5 T-7-12T-3-12

(b)  Analyses:
    - Gasoline-range hydrocarbons by the Northwest Total Petroleum Hydrocarbons Gasoline Extended (NWTPH-Gx) Method.
    - Diesel- and oil-range hydrocarbons by the Northwest Total Petroleum Hydrocarbons Diesel Extended (NWTPH-Dx) Method with silica gel cleanup.

(c)  mg/kg = milligrams per kilogram
(d)  Laboratory note 1n "Sample weight exceeded the method recommendation."
(e)  "<" denotes that the analyte was not detected at a concentration greater than the specified reporting limit.
(f)   Cleanup level is 100 mg/kg where benzene is not present and 30 mg/kg for gasoline mixtrures that include benzene.
(g)  Benzene, toluene, ethylbenzene, and xylenes (BTEX) analyzed by EPA Method 8021B.
(h)  µg/kg = micrograms per kilogram

Analytes detected at concentrations greater than the laboratory reporting limit are shown in bold.
Yellow-shaded cells indicate the detected concentration is above the indicated MTCA Method A Cleanup Level.

BNSF WISHRAM
September 2010    1096010.00
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Attachment 1 
GeoPotential Subsurface Mapping Survey Report 

 

 





























Attachment 2 
Site Photographs 

 

 



Photograph 1.  Site area, view to the east.

Photograph 2.  MW-7 area, view to the east.
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Photograph 3.  Southern slab and T-3 / T-4 area, view to the east.

Photograph 4.  Northern slab and T-5 area, view to the south.
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Attachment 3 
Boring Logs 

 
 

 























Attachment 4 
Laboratory Analytical Report 

and Chain-of Custody Documents 
 

 



























































Attachment 5 
Pace Laboratory Chromatograms 

 



 
NWTPH-Dx Chromatograms 

 

 



































 
NWTPH-G Chromatograms 
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