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1.0 INTRODUCTION 

Associated Environmental Group, LLC (AEG) has completed Interim Site Remediation & Probe 

Subsurface Investigations at the Cle Elum 76 facility (formerly known as Devere & Son 

Distributing), located at 1000 E 1st Street in Cle Elum, Kittitas County, Washington (the Site).  

R.E. Powell Distributing, petroleum fuel distributor for the Cle Elum 76 retail facility, retained 

AEG to assist in an emergency response and subsequent soil remedial action and subsurface 

investigations due to a fuel spill at the bulk fuel facility area of the Site on July 23, 2012.  The 

Tasks completed were performed in five phases: 

1) Emergency Response and Interim Site Remediation where petroleum contaminated soil 

(PCS) was excavated and disposed offsite at a regulated landfill occurred in July 2012.  

Existing monitoring wells on-site were monitored/sampled in August 2012 to assess 

potential impact; 

2) 1
st
 Phase Probe Subsurface Investigation to confirm and assess potential areas (on-site 

and outside of the fuel containment area) of adverse impact was conducted on July 31, 

2012; 

3) 2
nd

 Phase Probe Subsurface Investigation involved further characterization of the 

impacted areas (on-site and outside of the fuel containment area) and was conducted on 

October 10, 2012; 

4) 3
rd

 Phase Probe Subsurface Investigation involved characterization of impacted soil 

within the bulk fuel containment area via a limited access rig (where the fuel spill 

occurred) and also at the northern and eastern areas of the Site.  The field work was 

completed on November 6, 2012; and 

5) As of the date of publication of this Report, selected soil and groundwater samples have 

been submitted for forensic analyses to ascertain the presence of multiple releases of 

petroleum hydrocarbons and their characteristics as well as chemical degradation and 

tracers.  Findings from the forensic laboratory analyses will be presented under separate 

cover.   

 

Tasks completed during the Interim Site Remediation (involving PCS remedial action) were 

presented to the Washington State Department of Ecology (Ecology) Lead Spill 

Responder/Regional Safety Officer and the US Environmental Protection Agency (EPA) Region 

X Federal On-Scene Coordinator, and consultation with the Site owner (Mr. Paul Jhutty), RE 

Powell Distributing (RE Powell) representatives, and the Emergency Response Manager of 

Action Environmental Group (Action Environmental) on behalf of Nationwide Insurance.   

 

The scope of work (SOW) for the Interim Site Remediation was developed by the above 

involved parties.  The SOW for subsequent subsurface investigations was developed by AEG in 

conjunction with Action Environmental and RE Powell.  Tasks completed for the remedial 

investigation were conducted in general accordance with the American Society for Testing and 

Materials (ASTM) Standard EE 1689 – 95 (Reapproved 2008), Standard Guide for Developing 
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Conceptual Site Models for Contaminated Sites and ASTM Standard E 2531 – 06, Standard 

Guide for Development of Conceptual Site Models and Remediation Strategies for Light 

Nonaqueous Phase Liquids Released to the Subsurface.  Field methodologies followed the 

regulatory framework established within Ecology Model Toxics Control Act Chapter 173-340 of 

the Washington Administrative Code (WAC) (Ecology, 2001 and revised 2007), Model Toxics 

Control Act (MTCA) cleanup regulations, and Ecology’s Guidance for Evaluating Soil Vapor 

Intrusion in Washington State: Investigation and Remedial Action (Ecology, 10/2009).  Soil and 

groundwater sampling methodologies are presented in Appendix D. 

1.1 Site Background 

The Site, a 76 brand retail fueling station and associated convenience store, is located at the 

southeast corner of E 1
st
 Street and N Shore Ave. in Cle Elum, Washington.   

 

Its corresponding parcel number is Kittitas County Parcel No. 640536 which is situated in 

Section 25, Township 20 North, and Range 15 East as shown in Figure 2.  The western part of 

Site houses the bulk fuel refueling area for the fueling station which is contained within a 2-foot 

high containment wall area and is comprised of the following: 1) a 20,000-gallon vertical 

aboveground storage tank (AST) containing red diesel fuel (designated as T1); 2) a 20,000-

gallon vertical AST containing regular diesel fuel (designated as T2); 3) a 20,000-gallon 

horizontal AST containing gasoline fuel (designated as T3); and 4) a split-tank 18,000-gallon 

horizontal AST containing gasoline fuel (designated as T4).  The fuel spill occurred at the split-

tank AST (T4). The fuel dispensary header area is also contained within this area.  A diesel 

Cardlock facility is located adjacent southwest of the containment area.  This Cardlock facility 

was not in operation prior to the fuel spill and remains closed to date. 

 

A canopy housing four dispenser islands (currently operating) with an associated convenience 

store is located at the northern and eastern area, respectively, of the Site.  The remaining 

structures at the property include a car wash (southeastern) and a warehouse/office building 

structure (southern area of the property).  According to Ecology, the Site historically had five 

underground storage tanks (USTs) including the following: 1) five 1,000-gallon gasoline 

containing USTs; and 2) one 4,000-gallon diesel fuel containing UST which was 

decommissioned by PNE in 1994.  It is unclear when the remaining USTs were decommissioned.  

There are currently six monitoring wells at the property (MW-1 through MW-6).  These 

monitoring wells were placed primarily in the northern, central-eastern, and southern area of the 

property in response to historical fuel spills at the Site.  Figure 1, Site & Vicinity Map, presents 

the general boundaries and vicinity area of the Site.  The primary features of the Site and 

approximate property boundary are presented in Figure 2.  Photographs taken during all phases 

of work are presented in Appendix A, Site Photographs. 
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Based on our review of documents provided by RE Powell, it is estimated that approximately 

500 plus gallons of gasoline fuel was spilled on July 23, 2012 when a fuel delivery representative 

with General Transport delivered to the wrong AST (the   18,000-gallon split tank AST).  Fuel 

spilled over the sides of the AST and flowed surficially (based on presence of standing fuel on 

the asphalt surface) west-northwest outside the containment area towards a catch basin (dry 

well), located adjacent north-northwest of the fuel containment area.  Documentation for the 

estimation of the volume of gasoline fuel spilled is provided in Appendix B, Supporting 

Documents. 

 

RE Powell contacted NRC Environmental Services (NRC) as the Emergency Responder to clean 

up the initial fuel spill area.  NRC was also retained to complete the Interim Site Remediation via 

PCS excavation/removal/disposal at a regulated landfill.   

1.2 Previous Environmental Work Summary 

The following timeline of previous environmental activities at the Site is based on AEG’s 

environmental investigations and a review of documents at Ecology: 

 

Investigations 1994 - 2006 

On March 9, 1994, a Pacific Northern Environmental (PNE) technician performed a tracer 

tank/line test at the Site and noted that a probe, installed by PNE in conjunction with tracer 

testing conducted a year earlier had been removed.  PNE replaced the missing tracer probe.  On 

March 10, 1994, the facility operator’s staff performed a tank volume measurement on a 15,000 

gallon aboveground storage tank (AST) and realized that there was an 8,400-gallon loss of 

product.  Upon investigation, the operator found that the newly installed replacement tracer 

probe had punctured the 2-inch fiberglass product line from the diesel AST to the pump island.   

 

On March 12, 1994, five test pits were excavated at the Site to evaluate the concern regarding 

offsite migration of petroleum products onto the Site and to remove the diesel product fuel from 

the groundwater.  Of the five test pits excavated, only the fifth test pit, located approximately 15 

feet east of the spill area, showed petroleum impacted soil and groundwater.  A 12-inch 

perforated PVC extraction pipe was installed in the test pit, and a water-diesel (liquid phase 

hydrocarbon) mixture was pumped out of the pipe.  The extraction pump was thereafter 

disconnected by PNE because very little product had been recovered. 

 

Status reports filed by Pacific Northern Geoscience (PNG) in January 1995 indicated the 

following: 

 

 Widespread diesel impact was found in borings and monitoring wells across the site, 

including areas to the south of the warehouse; north, south and east of both pump islands.  

(See the attached PNG Figure 1). 
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 Proposal to install additional monitoring wells offsite. 

 A discussion of seasonal ground-water flow patterns indicating a flow reversal from 

southwest to northeast during dry periods in September and October. 

 Discussions indicating that passive product recovery efforts were not successful. 

 Initial discussions concerning installation of a ground-water pump and treat system.  

Subsequent draw down tests did not yield significant product and the proposal for the 

system was withdrawn. 

 Recommendations to cease product recovery effort, but to complete the RI/FS by further 

on/off-site characterization. 

 

There is no further information regarding this release, other than a May 15, 1996 note from Mr. 

Gerald Tousley of the Kittitas County Health Department that the 1994 incident was closed 

because the Site Hazard Assessment process was completed. 

 

In that same memo, Mr. Tousley made reference to a 200 gallon leak of unleaded gas from a 

1000 gallon underground storage tank (UST) that had apparently occurred over a span of several 

months.  Mr. Tousley reported that the owner had told him that the offending tank had been 

drained and that he intended to remove all USTs and install ASTs.  Furthermore, Mr. Tousley 

reported that documentation existed to show that the subsurface soil and groundwater remained 

contaminated.  Mr. Tousley assigned the site a hazard ranking of 5 with a score of one 

representing the highest relative level of concern and five the lowest. 

 

In June 1994, a Notice of Intent to remove a 4,000 gallon diesel UST was filed with the Ecology.  

Ecology files do not show a corresponding UST decommissioning report.   

 

On July 16 through 17, 1996, SAGE Earth Sciences, Inc. (SAGE) provided UST closure site 

assessment services during the decommissioning and removal of one 1,000 gallon leaded and 

one 1,000 gallon unleaded gasoline UST from an area adjacent south of the Site’s current pump 

islands.  SAGE reported that the tanks were “found to be in fair condition and no holes were 

observed” (SAGE, 9/1996a).  Soil and groundwater were impacted by gasoline and diesel 

petroleum hydrocarbons and associated volatile organic compounds, at concentrations above 

Ecology MTCA Method A cleanup levels.  Elevated concentrations of gasoline TPH (20,000 

ug/L), diesel range TPH (320,000 ug/L), and benzene (130 ug/L) were reported in a groundwater 

sample collected from the single excavation pit (SAGE, 9/1996a).  Ecology’s current Method A 

cleanup levels for these constituents in groundwater are 800 ug/L, 500 ug/L, and 5 ug/L, 

respectively.  Approximately 80 cubic yard of soil generated during removal of USTs were 

temporarily stockpiled and subsequently used for backfilling the excavation pit based on 

laboratory analytical results of stockpile soil samples collected by SAGE.  Selected figures 

presenting the layout of the two USTs removed during July 1996 are included in Appendix B, 

Supporting Documents. 
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On August 13, 1996, SAGE Earth Sciences, Inc. (SAGE) provided UST closure site assessment 

services during the decommissioning and removal of three additional USTs located adjacent west 

of the Site’s convenience store: two 1,000 gallon unleaded and one 1,000 gallon leaded gasoline 

USTs.  SAGE reported that the tanks were “found to be in fair condition and two (2) holes were 

observed at the base of Tank #5 (the leaded gasoline UST)” (SAGE, 9/1996b).  Soil and 

groundwater were impacted by gasoline and diesel petroleum hydrocarbons and associated 

volatile organic compounds, at concentrations above Ecology MTCA Method A cleanup levels.  

Elevated concentrations of gasoline TPH (350,000 ug/L), diesel range TPH (480,000 ug/L), and 

benzene (2,600 ug/L) were reported in a groundwater sample collected from the single 

excavation pit (SAGE, 9/1996b).  Approximately 70 cubic yard of soil generated during removal 

of USTs were temporarily stockpiled and subsequently used for backfilling the excavation pit 

based on laboratory analytical results of stockpile soil samples collected by SAGE.  Selected 

figures presenting the layout of the three USTs removed during August 1996 are included in 

Appendix B. 

 

On March 29, 1999, James DeVere, owner of the Site, filed a SPCC Plan Certification that 

declared that the facility had been cleaned up per the US Environmental Protection Agency.   

 

On August 9, 2000, Ecology received information regarding a small surface spill of 

approximately 40 gallons of oil/petroleum from an AST.  The spill was reportedly cleaned up 

and on September 28, 2000, Mr. Dick Bassett from Ecology recommended that a No Further 

Action letter be issued.  On May 21, 2003, there was a report of a small release (between 10 and 

50 gallons) of heating oil from an UST.  Blue Mountain Environmental Consulting Services 

(Blue Mountain) was retained and cleaned up the spill. 

 

In 2003, Blue Mountain completed a Site Cleanup and Site Assessment at the Site due to an RE 

Powell kerosene or heating oil fuel spill at the bulk fuel storage area at the facility.   Blue 

Mountain estimated that “approximately 10 to 50 gallons of heating oil was released into the 

ground”.  The pumps and pipings in vicinity of a bleeder valve within the bulk fuel area were 

dismantled to access and excavated/removed approximately “50 to 80 cu/Yards” of petroleum 

contaminated soil (Blue Mountain, 2003).  Confirmation soil samples were collected after the 

cleanup activities were completed.  A new concrete containment wall was constructed.  The 

bleeder valves at the pumps were modified and directed into the aboveground storage tanks 

instead of individual PVC buckets (Blue Mountain, 2003). 

 

On August 9, 2006, AEG was retained by Mr. DeVere to sample the three groundwater 

monitoring wells onsite to check for the presence of residual petroleum contamination from the 

historical releases and the subsequent cleanup action.  Analytical results indicated presence of 

diesel range hydrocarbons and benzene at levels slightly above Ecology MTCA Method A 
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groundwater cleanup levels at MW-1 and MW-4.  Based on these results, AEG recommended a 

Phase II ESA Site Characterization to delineate the extent of petroleum contamination at the Site. 

 

On August 31, 2006 AEG conducted a Preliminary Site Characterization at the Site.  Five 

borings were advanced, and three borings were completed as monitoring wells.  Analytical 

results indicated elevated concentrations of gasoline and diesel range total petroleum 

hydrocarbons (TPH) and benzene in groundwater at levels above Ecology MTCA Method A 

groundwater cleanup levels.  AEG also conducted bioremediation at the Site via injection of 400 

pounds of Regenesis Oxygen Releasing Compound (ORC) on April 3, 2007.  ORC was injected 

to accelerate the naturally occurring aerobic contaminant biodegradation in groundwater and 

saturated soils.  ORC was injected from 6 1/2 feet to 10 feet bgs at eight borings.  These borings 

were placed upgradient of the ASTs and dispenser islands at the subject property.  

Approximately 50 pounds of ORC was injected per boring. 

 

Quarterly Groundwater Events 10/2006 – 4/2009 

AEG had conducted consecutive quarterly groundwater monitoring/sampling events at the Site 

from October 2006 through April 2009.  During these events, groundwater samples were 

submitted for analysis of the following: 1) gasoline range TPH via Northwest Method NWTPH-

Gx, and 2) gasoline associated volatile organic compounds (VOCs) including BTEX constituents 

via EPA Method 8021B.  Groundwater samples during the initial groundwater quarterly event in 

October 2006 were submitted for the full suite of analyticals for gasoline range organics as per 

Ecology Table 830-1, Required Testing for Petroleum Releases, and diesel through mineral oil 

range TPH.  No detectable concentrations of associated fuel additives and blending components 

were detected during this event.  Therefore, groundwater samples for subsequent quarterly 

groundwater events were analyzed for gasoline range TPH, BTEX constituents, and diesel 

through mineral oil range TPH. 

 

Groundwater analytical results for all monitoring wells with the exception of well MW-4 

indicated either no detectable concentrations or detections below Ecology MTCA Method A 

groundwater cleanup levels for all constituents of concern (gasoline range TPH and BTEX) from 

October 2006 through August 2007/November 2007 quarterly events (refer to Table 1, Summary 

of Groundwater Analytical Results).  AEG ceased groundwater monitoring/sampling activities at 

MW-1, MW-2b, MW-3, MW-5b, and MW-6 due to the attainment of four quarters of 

groundwater events where the detections were either no detectable concentrations or detections 

below Ecology MTCA Method A groundwater cleanup levels.  AEG continued to conduct 

groundwater sampling activities only at MW-4 after these events.  Subsequent groundwater 

analytical results for MW-4 from June 2008 through April 2009 quarterly events have also 

indicated either no detectable concentrations or detections below Ecology MTCA Method A 

groundwater cleanup levels for all constituents of concern.  Table 1, Summary of Quarterly 



Associated Environmental Group, LLC 

Interim Site Remediation & Probe Subsurface Investigations 

Cle Elum 76, Cle Elum, WA 

AEG Project No. 12-164 

December 19, 2012 

 

7  

 

6 0 5  1 1 T H  A V E  S E ,  S U I T E  2 0 1  •  O L Y M P I A ,  W A  •  9 8 5 0 1  
Phone: 360.352.9835 • Fax: 360.352.8164 • Email: admin@aegwa.com 

Groundwater Analytical Results, presents laboratory results for all monitoring wells.  Figure 1, 

Site Plan, presents the locations of monitoring wells at the Site. 

 

Additionally, groundwater samples for these events were analyzed for diesel, heavy oil, and 

mineral oil range TPH from October 2006 through June 2008.  With the exception of detections 

of diesel range TPH during only the first quarterly event in October 2006, there have been no 

detectable concentrations of diesel through mineral oil range TPH from the February 2007 

through April 2009 quarterly groundwater events. 

 

Quarterly Groundwater Events 11/2009 - 7/2010 

Based on the request from Ecology Site Managers Norm Peck and Valerie Bound that four 

consecutive groundwater monitoring/sampling events be conducted at MW-1, MW-2b, and MW-

6 prior to requesting a No Further Action determination, AEG subsequently conducted the 

additional quarterly groundwater events at the Site for these wells from November 2009 through 

July 2010.  During these events, groundwater samples were submitted for the following analyses:  

1) gasoline range TPH via Northwest Method NWTPH-Gx; 2) gasoline associated VOC, 

specifically BTEX, via EPA Method 8021B; and 3) diesel through mineral oil range TPH via 

Northwest Method NWTPH-D/Dx extended.  Groundwater analytical results indicated no 

detectable concentrations of all constituents of concern during consecutive quarterly sampling 

events from November 2009 through July 2010 (refer to Table 2, Summary of Groundwater 

Analytical Results – Existing Monitoring Wells). 

 

Offsite Remedial Investigation – BNSF Property 2011 

At the request of Ecology as a condition for consideration of a No Further Action determination 

for the Site, AEG conducted remedial investigation (RI) at the southern area of the Site and at 

offsite areas south on Burlington Northern Santa Fe Railroad (BNSF) property.  The purpose of 

the RI was to assess whether the subsurface (soil and/or groundwater media) at selected locales 

at the BNSF property, adjacent south of the Site, has residual diesel range total petroleum 

hydrocarbons (TPH) impact soil – due to previous fuel spills at the Site.  Based on an agreement 

with Ecology Site Manager, this RI also served as confirmation sampling of both the soil and 

groundwater media at both properties.  Diesel range TPH was not exhibited at the six borings 

advanced in August 2011.  Elevated diesel range TPH (60,200 micrograms per liter – ug/L) was 

detected only at a boring advanced at the Site, adjacent south of the car wash (boring B-7).  This 

detection is above Ecology MTCA Method A groundwater cleanup level of 2,000 ug/L for this 

constituent.  Diesel range TPH was not reported in the remaining groundwater samples. 

 

Diesel Fuel Spill – January 2012 

AEG was informed by Mr. Paul Jhutty (Site property owner) that a small fuel spill had occurred 

in the diesel Cardlock area in January 2012.  The fuel spill occurred when diesel fuel was in the 

process of being delivered into a raised aboveground storage tank (less than 500 gallons in 
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capacity), located at the south area of the fuel containment area.  According to Mr. Jhutty, the 

Cle Elum Fire Department responded to the fuel spill and “cleaned it up”.  AEG attempted to 

contact the Cle Elum Fire Department in February 2012 and in November 2012 to obtain 

additional information.  The Fire Department has not responded to our multiple requests as of the 

date of publication of this report.  Mr. Jhutty was unable to provide additional information.    

 

In-situ Bioremediation (ORCa) – 2012 

At the request of Ecology as a condition for consideration of a No Further Action determination 

1,500 pounds of ORC Advanced was injected throughout the southern area of the Site in April 

2012 to accelerate residual TPH impacted groundwater in the vicinity of the carwash area/boring 

B-7 area. 

 

1.3 Objectives and Scope of Interim Site Remediation & Probe Subsurface Investigations 

Interim Site Remediation 

The Interim Site Remediation objectives was to remediate the July 2012 gasoline fuel spill by 

excavating petroleum contaminated soil from the immediate impacted area west of the fuel 

containment area.  Initially, the remedial action tasks were specific to gasoline fuel/gasoline 

range petroleum hydrocarbons and associated volatile organic compounds.  However, laboratory 

analytical results showed the presence of commingled diesel range total petroleum hydrocarbons 

within the areas of impact.  Hence, the constituents of concern were expanded to include: 

gasoline, diesel, and heavy oil range TPH, associated volatile organic compounds (VOCs) - 

specifically benzene, toluene, ethylbenzene, and total xylenes (BTEX) constituents.  AEG 

provided oversight to NRC throughout the PCS excavation activities. 

 

The Interim Site Remediation included the following Tasks: 1) Excavation, removal, and 

disposal of petroleum contaminated soil; 2) collect excavation soil samples throughout the 

excavation activities; 3) collect confirmation soil samples from the bottom and sidewalls of the 

excavation pit; 4) submit selected confirmation soil samples for laboratory analysis in 

accordance with Ecology MTCA Cleanup Regulation Table 830-1, Required Testing for 

Petroleum Releases; and 5) incorporation of Regenesis ORC Advanced into the backfill. 

  

Probe Subsurface Investigations 

The primary objective of the three phases of Probe Subsurface Investigations was to investigate 

and further characterize the lateral and vertical extent of the petroleum impacts to soil and 

groundwater at the Site, in particular at areas adjacent and nearby the July 2012 fuel spill/fuel 

containment area.   

 

Due to the initial finding of diesel petroleum hydrocarbons in soil and sheen in standing water in 

the excavation pit, in addition to the gasoline fuel spill constituents, the constituents of concern 

for the overall remedial action and investigations included: gasoline, diesel, and heavy oil range 
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TPH and associated VOCs, specifically BTEX constituents.   At selected locales for 

confirmation soil sampling (during remedial action activities) and near the area of fuel spill, 

AEG also analyzed samples for analytes specified in Ecology Table 830-1, Required Testing for 

Petroleum Release.   

 

A total of 24 borings were advanced in three separate subsurface investigation phases.  AEG 

obtained right-of-way entry from the City of Cle Elum to conduct subsurface investigations on N 

Shore Ave., adjacent west of the Site. Ten borings (B-1 through B-10) were advanced during the 

1
st
 probe subsurface investigation phase; five additional borings (B-11 through B-15) were 

advanced during the 2
nd

 probe subsurface investigation; and eight borings (B-16 through B-24) 

were advanced during the 3
rd

 probe investigation.  The borings were placed at selected areas 

adjacent to and nearby the fuel containment area to evaluate the impact of the fuel spill to the 

subsurface (soil and groundwater) at the Site. 

  

Tables 5 and 6 present summaries of soil and groundwater analytical results, respectively, from 

the three phases of subsurface investigations.  The locations of the borings are presented in 

Figure 4, Site Plan & Probe Subsurface Investigation Map.   

 

Existing Monitoring Wells Groundwater Monitoring/Sampling – August 2012 

The Site’s pre-existing groundwater monitoring wells MW-1 through MW-6 were sampled on 

August 3, 2012 to assess the groundwater quality condition at adjacent and inferred 

downgradient area from the fuel spill area.  A second groundwater sampling event was 

conducted on August 29, 2012 (after completion of primary PCS excavation work) to assess the 

potential plume migration.  

 

1.4 Site Geology and Hydrogeology 

According to the Geologic Map of Washington, Southwest Quadrant, the Site and vicinity area is 

underlain by Quaternary age nonglacial alluvium deposits (Qa) and glacial outwash deposits 

(Qao).  The alluvium deposits typically consist of “silt, sand, and gravel deposited in streambeds 

and fans; surface relatively undissected.”  The outwash deposits consist of “stratified sand and 

gravel; locally contains silt and clay …” (Walsh, T.J., Korosec, M.A., et. al., 1987). 

 

Subsurface conditions at the Site and vicinity area, at locations of investigation, generally consist 

fill comprising of silty sand with gravel underlain by alluvium deposits.  Alluvium deposits were 

encountered in all areas explored and generally consisted of medium dense to dense sandy gravel 

to gravel, to the maximum depth explored, at 16 feet bgs.   

 

Groundwater was encountered during subsurface investigations at depths ranging from 

approximately 7 feet to 11 feet bgs under unconfined conditions.  The sandy gravel and gravel at 

this depth appear to form the water-bearing zone (refer to soil boring logs in Appendix B, 
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Supporting Documents).  Similarly, groundwater seepage was encountered during excavation 

activities during the Interim Site Remediation at approximately 7 to 8 feet bgs.       

 

The depths-to-water measured at the existing monitoring wells during AEG’s August 2012 

groundwater events ranged approximately from 5 to 6 feet bgs.  Potentially, a smear zone may be 

present at approximately 5 feet to 12 feet bgs based on field observations and laboratory 

analytical results. 

 

The direction of shallow groundwater flow at the Site during the August 2012 groundwater 

event, based on professional surveyed elevations , was generally to the east with tangents to the 

southeast (refer to Figure 3, Groundwater Potentiometric Map – August 2012).   

 

In our professional opinion, the inferred direction of regional groundwater flow is generally to 

the south based on surface topography and regional discharge points towards the Yakima River 

(within approximately 2,300 feet south from the Site at its closest point).  The existence of 

irrigation ponds to the southeast and southwest of the Site (approximately 1,800 feet and 1,000 

feet, respectively) may also impact the local direction of shallow groundwater flow.  The 

likelihood exists that the local shallow groundwater regime (depth-to-water and direction of 

groundwater flow) may fluctuate seasonally due to the local irrigation practices.  Previous work 

by others showed a possible reversal of groundwater flow direction in the dry months of 

September and October. 

 

1.5 Conceptual Site Model  

The conceptual site model AEG developed for the Site reflects the findings of previous and 

current environmental investigations and presents an exposure assessment for the Site.  The 

exposure assessment involved evaluating the distribution of the dissolved and adsorbed phases of 

gasoline range petroleum hydrocarbons in soil and groundwater onsite and at adjacent 

downgradient locales, potential pathways, and potential receptors.  The conceptual site model 

will be used to support an evaluation of feasible remediation alternatives technology for the 

cleanup of petroleum contaminated soil and impacted groundwater at the Site.   

 

The current/recent gasoline fuel spill in July 2012 was the primary conceptual release model for 

the Site.  However, based on a review of Ecology documents and results of recent soil and 

groundwater testing it appears that historical fuel releases may have commingled with the July 

2012 gasoline release.  Further, based on the elevated diesel TPH and absence (or low 

concentrations) of BTEX constituents in both soil and ground water samples in many areas of the 

Site, it appears that historical releases remain and the impact from the July 2012 gasoline spill 

may be localized.  The findings from the forensic analysis will augment this preliminary 

assessment.  
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Additional data and analysis, including forensic analysis, will be necessary to evaluate the 

impact and degradation of petroleum hydrocarbons and associated volatile organic compounds at 

the Site (refer to Section 5.0).  Hence, the conceptual site model will need to be updated and 

revised with these subsequent findings.  
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2.0 INTERIM SITE REMEDIATION 

NRC excavated petroleum contaminated soil from areas associated with the migration of the fuel 

spill to a surficial low area adjacent west-northwest of the fuel containment area/fuel spill area 

from July 25 through August 2, 2012.  Final over-excavation of PCS was completed on October 

9, 2012.  During the progression of the excavation activities, soil samples were consistently 

collected from the sidewalls and bottom of the excavation pit and field screened for petroleum 

hydrocarbon volatiles using a PID instrument to assist in defining the lateral and vertical extents 

of impact.  Confirmation soil samples were collected at the base and sidewalls of the excavation 

and were analyzed.  Gasoline, diesel, and heavy oil range TPH and associated VOCs (BTEX 

constituents) sample results are provided in Table 1 and Figure 2.   

 

The final dimensions of the irregular shaped excavation pit were approximately 68 feet long by 

35 feet wide by 10 feet deep.  The width of the excavation pit in the northern area was 

approximately 15 to 17 feet.  Groundwater seepage was encountered during excavation activities 

at approximately 7 to 8 feet bgs.  Moderate to heavy sheen (of fuel product) was observed within 

the northern area of the excavation pit during excavation activities.  NRC installed two sump 

pumps in the excavation pit to continuously pumped out standing water and groundwater 

seepage to enable PCS excavation to advance.  AEG provided oversight during this phase of 

remedial action and had NRC excavated five small test pits at areas north, west, and south of the 

fuel spill and main excavation pit area.  One of the test pits was completed on BNSF property 

with authorization from BNSF to assess the potential of offsite migration of petroleum 

hydrocarbons.   

 

Based on laboratory analytical results, the main excavation pit was over-excavated to 10 feet bgs 

on October 9, 2012 to remove additional PCS.  A total of approximately 678 tons of PCS was 

excavated and removed during the Interim Site Remediation.  Regenesis Oxygen Releasing 

Compounds Advanced (ORCa) was incorporated into the backfill to expedite degradation of 

residual PCS.  Approximately 633 tons of pit run was used for backfilling the excavated pit.  A 

54-inch wheel roller was used for compacting the backfill.  The excavation pit was capped with 

crushed rocks.  The approximate area of excavation, site features, and locales of soil samples 

collected are shown in Figure 2.  Photo documentation of the soil excavation and 

transport/removal of the soil is presented in Appendix A, Site Photographs. 

2.1 Soil Sampling Procedures 

Soil samples were collected and observed to document soil lithology, color, moisture content, 

and sensory evidence of impairment.  To comply with appropriate health and safety practices in 

the field, soil samples obtained from a depth greater than four feet bgs in the excavation were 

collected by AEG’s field representative from the bucket of the excavator at ground surface.  

Extensive soil samples were collected throughout the excavation in order to delineate the vertical 
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and horizontal extent of petroleum impacted soil.  A total of 29 soil samples were collected 

during excavation activities.     

   

All soil samples were immediately transferred to laboratory provided pre-weighted 40-ml VOA 

glass vials with septum sealed Teflon-lined screw caps and 4 oz. glass jars.  Soil sampling for 

VOCs and field preservation methods followed methods set forth by Ecology’s Method 5035A, 

“Collecting and Preparing Soil Samples for VOC Analysis” which minimizes VOC losses.  The 

soil samples were placed in a portable chilled ice chest and transported to Libby Environmental 

Chemistry Laboratory (Libby), a Washington state certified analytical laboratory located in 

Olympia, Washington, for analysis following industry standard chain-of-custody procedures.   

 

Table 1, Summary of Soil Analytical Results – PCS Excavation, presents a list of soil samples 

collected, their location and depth within the excavation.  Soil laboratory analytical results are 

provided in Appendix B, Supporting Documents.   

2.2 Quality Controls 

All soil samples were collected in general accordance with industry protocols for the collection, 

documentation, and handling of samples.  Descriptions of soil and sampling depths were 

carefully logged in the field, and AEG confirmed sample depths as soil samples were collected.   

 

Soil samples were tightly packed into jars to eliminate sample headspace.  Upon sampling, all 

samples were placed immediately into chilled ice chests or immediately delivered to the mobile 

laboratory. 

 

All samples were transported and submitted under standard chain-of-custody protocols and 

remained refrigerated until delivery to Libby analytical laboratory.  The laboratory provided 

standard quality assurance/quality control (QA/QC) which included the following: surrogate 

recoveries for each sample, method blank results, duplicate analyses, matrix or blank spiked 

analyses, and duplicate spiked analyses. 

2.3 Remediation Derived Waste 

A total of approximately 678 tons of petroleum contaminated soil was excavated from the area 

adjacent west-northwest of the fuel spill area outside of the containment wall.  The excavated 

soil was immediately loaded onto trucks and pups and transported to CEMEX Regional 

Petroleum Contaminated Soil Treatment facility in Everett, Washington.  Preliminary 

documentation for the tonnage of soil excavated and disposed of at CEMEX was provided by 

NRC and is included in Appendix B.  

 

Additionally, during the PCS excavation activities NRC pumped approximately 26,930 gallons 

of impacted groundwater from the excavation pit and contained it in the two poly tanks stored 
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onsite.  Marine Vacuum Services provided subsequent pumping and transportation of the 

contained water offsite to CEMEX for disposal and treatment.  A transportation and disposal log, 

provided by NRC, is included in Appendix B.  Note the total volume pumped includes rinsate 

and residuals from the poly tanks.  

2.4 In-Situ Bioremediation – 1
st
 Phase 

As stated, Regenesis Oxygen Releasing Compounds Advanced (ORCa) formula was selected as a 

secondary remedial technology to accelerate the microbial degradation of remaining petroleum 

hydrocarbons in saturated soil and shallow groundwater.  ORC is a calcium oxy-hydroxide that 

provides controlled-release molecular oxygen to the subsurface environment where it will 

accelerate the rate of naturally occurring aerobic contaminant biodegradation in groundwater and 

saturated soils. 

  

A total of 600 pounds of ORCa was mixed with clean soil (Class A pit run) to backfill the 

excavation pit.  The ORCa was dispersed in the excavation as dry powder in the backfill at lifts of 

approximately one to two feet.  ORCa/soil mix was brought up from the bottom of the excavation 

to the vadose zone (to approximately 7 feet bgs) to account for the anticipated groundwater smear 

zone in the subsurface.  The amount of ORCa used in the excavation was calculated following the 

weight/weight percent of ORC/backfill material recommended by Regenesis, the ORCa 

manufacturer.    



Associated Environmental Group, LLC 

Interim Site Remediation & Probe Subsurface Investigations 

Cle Elum 76, Cle Elum, WA 

AEG Project No. 12-164 

December 19, 2012 

 

1 5  

 

6 0 5  1 1 T H  A V E  S E ,  S U I T E  2 0 1  •  O L Y M P I A ,  W A  •  9 8 5 0 1  
Phone: 360.352.9835 • Fax: 360.352.8164 • Email: admin@aegwa.com 

3.0 PROBE SUBSURFACE INVESTIGATIONS 

Subsurface investigations were conducted in following three phases after the initial response to 

the July 2012 gasoline fuel spill at the Site.  NRC completed partial demolition of the 

containment wall on the southeast corner of the bulk fuel area to allow AEG access to investigate 

areas within the bulk fuel containment area - near the split tank AST: 

 The 1
st
 Probe Subsurface Investigation (borings B-1 to B-10) was conducted on July 31, 

2012 to confirm and assess potential impact areas outside of the fuel containment area.  

The locations of investigation primarily focused on areas west, northwest, and 

adjacent/near proximity of the fuel containment area (area of gasoline fuel spill). 

 

 The 2
nd

 Probe Subsurface Investigation (borings B-11 to B-15) primarily involved further 

characterization of areas potentially downgradient to the east, southeast and south of 

confirmed impacted areas outside of the fuel containment area and was conducted on 

October 10, 2012.  Note: one boring (B-12) was advanced within the containment area. 

 

 The 3
rd

 Probe Subsurface Investigation (borings B-16 to B-24) concentrated on areas 

within the bulk fuel containment area, specifically adjacent to and beneath the spilt tank 

AST where the July 2012 gasoline fuel occurred.  A limited access rig (LAR) was used to 

advance the borings.  AEG also completed further investigation at areas farther to the 

northeast and southeast of the Site which were previously not investigated.  A boring was 

also advanced within the recently backfilled excavation pit (to the west of the fuel spill 

area) using a truck-mounted direct push probe drilling rig.  Figure 4, Site Plan & Probe 

Subsurface Investigation, presents the layout of the bulk fuel containment area, the 

remaining Site structures, and locations of borings advanced during all phases of 

investigation.   

 

With the exception of borings advanced via the LAR, the remaining borings were advanced by 

ESN Northwest’s truck mounted direct push probe drilling rig (Power Probe 9600).  The soil 

sampling procedure involved pushing in increments of four feet using a two-inch, inside 

diameter, stainless steel sample corer with a four foot long Teflon sample sleeve insert and 

connecting drilling rods.  The maximum depth advanced was 16 feet bgs.  Borings advanced 

within the fuel containment area via the limited access rig (LAR) were advanced to a maximum 

depth of 11 feet bgs. 

 

Similar to the constituents of concern identified during the PCS excavation/remedial action, the 

analytes analyzed during all phases of probe subsurface investigation also included gasoline, 

diesel, and heavy oil range TPH, and associated BTEX constituents due to confirmation of Site-

wide presence of both gasoline and diesel range TPH.  Selected samples were analyzed for 
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analytes specified in Ecology MTCA Cleanup Regulation Table 830-1.  Photo documentation of 

the subsurface investigation is presented in Appendix A, Site Photographs.  

3.1 Soil Sampling Procedures 

Soil samples were collected and observed to document soil lithology, color, moisture content, 

and sensory evidence of impairment.  Samples collected via borings utilized a two-inch, inside 

diameter, stainless steel sample corer with a five foot long Teflon sample sleeve insert and 

connecting drilling rods.  All soil samples were classified in the field, field screened utilizing a 

PID to facilitate the selection of samples for analysis, and immediately transferred to laboratory 

provided pre-weighted 40-mL VOA glass vials with septum sealed Teflon-lined screw caps and 

four ounce glass jars.  All soil samples were placed in a portable chilled ice chest.  Soil sampling 

for VOC and field preservation methods followed methods set forth by Ecology’s Method 

5035A, “Collecting and Preparing Soil Samples for VOC Analysis” which minimizes VOC 

losses. 

 

With the exception of borings B-9 and B-10, one soil sample was selected from each boring for 

laboratory analysis during the first two probe investigations.  Only groundwater samples were 

collected at B-9 and B-10.  Additionally two soil samples were collected from boring B-12 to 

assess shallow soil at 3 feet bgs and a sample from the capillary zone at approximately 9.5 to 

10.0 feet bgs.  The soil samples were transported to ESN Northwest laboratory, a Washington 

State certified analytical laboratory located in Olympia, Washington, for analysis following 

industry standard chain-of-custody procedures for rushed 48-hour turn-around-time (TAT) for 

selected samples and standard five to seven business days TAT for other samples. 

 

AEG collected up to three shallow soil samples per borehole for borings advanced within the 

fuel spill area in order to evaluate gradation of petroleum fuel impact for consideration of soil 

remedial action within the bulk fuel area and also for selection of samples for forensic analyses.  

Samples from the 3
rd

 probe subsurface investigation were submitted to Friedman & Bruya, Inc., 

located in Seattle, Washington, for rushed and standard TAT. 

 

Table 5, Summary of Soil Analytical Results – Probe Subsurface Investigations, presents 

laboratory analytical results for all borings advanced at the Site.  All analytical soil results were 

compared to Ecology MTCA Method A soil cleanup levels for the respective constituents of 

concern.  Boring logs and soil laboratory analytical results are provided in Appendix B, 

Supporting Documents.  

3.2 Groundwater Sampling Procedures  

At all borings, a temporary 3-foot long retractable stainless steel screen was advanced to a depth 

below the vadose zone, where groundwater was encountered during drilling activities.  Sufficient 

groundwater for sampling purposes was available at all borings.  A peristaltic pump was utilized 
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to collect the groundwater samples via the U.S. EPA approved low-flow purge technique using 

dedicated polyethylene tubing.  The tubing was inserted into the retractable screen.  The 

groundwater was purged until the discharge had been relatively free of sediment for sample 

collection.  The groundwater samples collected were selectively analyzed for constituents of 

concern similar to the soil laboratory analyses.  The groundwater samples were placed in 

laboratory provided containers including 40 milliliter (mL) glass VOAs (vials) for gasoline range 

TPH, VOC analyses and 500 mL ambers for diesel/heavy oil range TPH, and 250 mL poly for 

total lead.  Table 6, Summary of Groundwater Analytical Results – Probe Subsurface 

Investigations, presents analytical groundwater results as compared to Ecology MTCA Method 

A groundwater cleanup levels. 

 

AEG elected to collect additional groundwater samples at selected borings advanced adjacent 

east of the bulk fuel containment area at borings B-11, B-12, and B-13 for potential future 

consideration of forensic analysis on selected samples.  Selected groundwater samples from the 

3
rd

 phase probe investigation, specifically within the fuel containment area, were submitted to 

Friedman & Bruya for forensic analyses.  

 

To reasonably ensure the quality of AEG’s samples, the following actions were taken (1) nitrile 

gloves were used in handling all sampling jars and sampling devices; (2) the sampling equipment 

was scrubbed with Alconox detergent and rinsed with water prior to each sample extracted; and 

(3) the containers were then placed in a chilled cooler and transported under a chain-of-custody 

to ESN Northwest laboratory. 

3.3 Quality Controls 

All soil and groundwater samples were collected in general accordance with industry protocols 

for the collection, documentation, and handling of samples.  Descriptions of soil and sampling 

depths were carefully logged in the field, and the drillers and geologist confirmed sample depths 

as soil samples were collected.  Boring location maps were completed prior to leaving the site to 

document sampling locations. 

 

Soil samples were tightly packed into jars to eliminate sample headspace.  Water samples were 

filled carefully in the sampling bottles to prevent volatilization.  Upon sampling, all samples 

were placed immediately into chilled ice chests. 

 

All samples were transported and submitted under standard chain-of-custody protocols and 

remained refrigerated until delivery to ESN Northwest analytical laboratory.  The laboratory 

provided standard quality assurance/quality control (QA/QC) which included the following: 

surrogate recoveries for each sample, method blank results, duplicate analyses, matrix or blank 

spiked analyses, and duplicate spiked analyses. 
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3.4 Investigation Derived Waste 

Investigation derived waste for this project consisted of soil cuttings from the subsurface 

exploration activities vicinity area, decontamination water from decontamination of the drilling 

rods and associated equipment, and purge water.  These wastes were separated and placed in 

Washington State Department of Transportation (DOT) approved 16-gallon drums.  One each 

16-gallon drums containing soil and decontamination water/purge water were generated during 

these field services.  The drums were stored onsite for subsequent characterization and disposal. 
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4.0 AEG AUGUST 2012 GROUNDWATER EVENT 

AEG conducted groundwater monitoring and sampling events on August 3 and August 29, 2012 

at the Site’s existing monitoring wells MW-1 through MW-6.  The initial groundwater event on 

August 3, 2012 was completed to assess groundwater quality condition at the Site after the July 

2012 gasoline spill.  The follow-up event on August 29, 2012 was completed to assess potential 

changes to the Site’s groundwater quality after completion of the bulk removal of PCS (Interim 

Site Remediation) from the area adjacent west-northwest the bulk fuel plant area and to re-assess 

the groundwater media at the Site’s established monitoring wells.  Tasks completed for the 

August 2012 Groundwater Events are presented below.  Groundwater analytical results from the 

Site’s previous groundwater events when the Site was known as the Devere & Sons facility 

should be used as part of a long-term groundwater quality monitoring/sampling program for the 

Site to assess impacted areas at the Site and the potential for off-property migration of 

constituents of concern.  Table 2, Summary of Groundwater Analytical Results – Existing 

Monitoring Wells, presents a summary of historical and recent analytical groundwater results for 

wells MW-1 through MW-6 from October 2006 through August 2012 as compared to Ecology 

MTCA Method A groundwater cleanup levels.   

4.1 Groundwater Sampling Procedures  

Prior to sampling, depth-to-water measurements were obtained by using an electronic water level 

indicator.  The depth-to-water levels were measured from the top of casing, on the north side, at 

each monitoring well.   

 

Prior to sample collection, all monitoring wells were purged following U.S. EPA approved low-

flow purge technique.  The wells were purged until the field parameters, including pH, 

temperature, specific conductance, dissolved oxygen, and turbidity, have stabilized.  Table 4, 

Summary of Water Quality Indicator Parameters – Existing Monitoring Wells, presents the final 

stabilized field parameters at each well during the monitoring phase.  The wells were sampled 

with dedicated 0.170″ ID x 1/4″ OD polyethylene tubing using the peristaltic pump to mitigate 

cross-contamination during groundwater sampling activities.  To further decrease the potential 

for cross-contamination, the wells were sampled sequentially from the least impacted to most 

impacted wells (based on historical groundwater analytical results).   

 

Groundwater samples were collected in laboratory provided 40 milliliter (mL) glass VOAs 

(vials) for gasoline range TPH and VOC and 500 mL amber bottles for diesel/heavy oil range 

TPH analysis.  All samples were transported the day of sample collection and submitted under 

standard chain-of-custody protocols to Libby Environmental Chemistry Laboratory.   

 

To reasonably ensure the quality of AEG’s samples, the following actions were taken (1) nitrile 

gloves were used in handling all sampling containers and sampling devices; (2) the groundwater 
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monitoring equipment was scrubbed with Alconox detergent and rinsed with water prior to each 

sample extracted; and (3) the containers were then placed in a chilled cooler and transported 

under a chain-of-custody to Libby Environmental Chemistry Laboratory, a Washington State 

certified analytical laboratory located in Olympia, Washington with a standard seven business 

days laboratory turn-around-time.     

4.2 Quality Controls 

All groundwater samples were collected in general accordance with industry protocols for the 

collection, documentation, and handling of samples.  Water samples were filled carefully in the 

sampling bottles to prevent volatilization and minimize volatile organic compounds losses.  

Upon sampling, all samples were placed immediately into chilled ice chests. 

 

The laboratory provided standard quality assurance/quality control (QA/QC) which included the 

following: surrogate recoveries for each sample, method blank results, duplicate analyses, matrix 

or blank spiked analyses, and duplicate spiked analyses. 

4.3 Monitoring Wells Survey 

AEG retained licensed surveyors from Pacific Geomatic Services of Mountlake Terrace, 

Washington to professionally survey the existing monitoring wells MW-1 through MW-6 on 

October 15, 2012.  The purpose for the survey was to establish elevation data relating the land 

surface to the potentiometric surface of the shallow groundwater.  Vertical and horizontal data 

were established using the Washington State Department of Transportation monument identifiers 

in NAVD 88 and NAD 83/07, respectively.  Horizontal datum is established using the Washington 

State Plane North Coordinate System.  Ground surface and top of casing elevations were surveyed 

to the nearest 0.01 foot.  The groundwater elevations were measured from the top of the PVC 

monitoring well casing (north side).  Table 3, Summary of Groundwater Elevations – Existing 

Monitoring Wells, presents the depth-to-water and associated groundwater elevations for all 

monitoring wells.  An exhibit presenting the vertical and horizontal datum used by the surveyors 

and elevations of the wells is included in Appendix B.  

4.4 August 2012 Groundwater Elevation/Direction Groundwater Flow  

AEG re-drafted the August 2012 groundwater potentiometric map for the Site based on the 

professionally surveyed elevations for the existing monitoring.  The direction of shallow 

groundwater flow using surveyed elevations was generally to the east with southeasterly 

components versus the former estimate using established arbitrary benchmarks at the Site which 

showed a generally southeasterly groundwater flow direction.   
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

The findings and conclusions derived during the Interim Site Remediation and Probe Subsurface 

Investigations for the Cle Elum 76 (former Devere & Son Distributing) facility and 

adjoining/nearby areas are as follows: 

5.1 Field Screening Observations  

The highest PID readings were encountered at boring B-16, at the south end of the containment 

area.  The readings are consistent with previous shallow soil sampling in this area (soil samples 

S1, S2, and S4) and appear to show impact from near surface to the water table interface.   This 

area was directly in the path of the release. 

 

Observations at other locations include: 

 Consistent zone of hydrocarbon impact at approximately extending from 8 to 11 feet 

across most of the Site. 

 Inconsistent readings at locations B-1 and B-5.  The PID readings were low (refer to 

Appendix B); however, as indicated below, both locations had relatively low 

concentrations of VOC and relatively low concentrations of gasoline TPH (52 mg/Kg 

at B-1 and 2,900 mg/Kg at boring B-5 – refer to Table 5). 

 The PID field screening results showed a maximum reading of 147.3 volumetric 

parts per million (Vppm) at boring B-13 at a depth of approximately 10.5/11.0 feet 

bgs.  Elevated detections of VOC were also recorded at borings B-8, B-11, and B-12 

at depths ranging from 7 to 11 feet bgs during the first two probe investigations.  A 

PID reading of 336 Vppm was exhibited for a soil sample collected within the bulk 

fuel containment area at 4 feet bgs (boring B-16).  The PID readings are presented on 

the soil boring logs. 

 Moderate to heavy sheen of fuel product was observed in the northern area of the 

excavation pit with some of the sheen noted as dark brown to black-brown in color 

(refer to Appendix A, Site Photographs).    

5.2 Results of Soil Sampling  

A review of soil sampling analytical results suggests the following: 

 B-1 results appear to be anomalous when compared with other Site results.  Little to 

no soil or groundwater impact is present between the spill area and B-1; however, the 

results appear to show a recent or undegraded spill, which may be migrating from an 

offsite area from the property. 

 B-5 results reflect conditions prior to excavation and appear to show impact from the 

July 2012 gasoline.  Note that this sample was collected in the source removal area. 

 Minimal to no impact was found in soil samples from borings B-2 to B-4, B-14, B-15, 

B-21 and B-22.  Soil samples were not analyzed from locations B-9, B-10 and B-24; 



Associated Environmental Group, LLC 

Interim Site Remediation & Probe Subsurface Investigations 

Cle Elum 76, Cle Elum, WA 

AEG Project No. 12-164 

December 19, 2012 

 

2 2  

 

6 0 5  1 1 T H  A V E  S E ,  S U I T E  2 0 1  •  O L Y M P I A ,  W A  •  9 8 5 0 1  
Phone: 360.352.9835 • Fax: 360.352.8164 • Email: admin@aegwa.com 

however, as stated above, PID readings were generally non-detect and there were no 

visible or olfactory indications of impact.   These locations suggest a perimeter for the 

subsurface impact of spills at the site.  The exception is B-1, which falls outside this 

perimeter and, as stated, may be due to offsite migration of hydrocarbons. 

 Mixed diesel and gasoline TPH with trace to no BTEX were found in soil samples 

collected at B-6, B-7 and B-8, B-18, and B-23.  The data suggest impact either from 

diesel or a mixture of diesel and weathered gasoline.  Selected samples were 

submitted to Friedman &Bruya for forensic analyses from borings B-5, B-7, B-8, B-

16, B-18, and B-23 to attempt to confirm the release source(s). 

 The soil sample profile for B-16 suggests commingled diesel and recent gasoline.  As 

indicated in Table 5, both diesel and gasoline TPH are elevated and BTEX 

concentrations are higher than those of other borings.  

5.3 Results of Groundwater Sampling  

A review of groundwater sampling analytical results suggests the following: 

 Groundwater samples collected within the bulk fuel containment area exhibited free 

product at B-16 (advanced adjacent south of split tank AST where the July 2012 

gasoline fuel spill occurred).  However, elevated concentrations of both gasoline (up 

to 70,000 ug/L) and diesel (up to 61,000 ug/L) range TPH were detected at this 

boring.  Elevated diesel range TPH was detected at borings (B-17 and B-18) 

advanced within the bulk fuel area (refer to Table 6 and Figure 4). 

 With the exception of MW-4, groundwater samples collected from the existing 

monitoring wells onsite, MW-1 through MW-6, exhibited no detectable 

concentrations of gasoline, diesel, and heavy oil range TPH and associated VOCs 

during the August 3 and August 29, 2012 groundwater events.  Benzene (at 7.1 ug/L) 

was reported at MW-4 during the August 3, 2012 event (refer to Table 2 and Figure 

3).  This concentration is above MTCA Method A cleanup level of 5 ug/L. 

 The finding of  distribution and migration of the dissolved phase gasoline range 

petroleum hydrocarbons to areas adjacent and downgradient to the east, south, and 

southeast of the bulk fuel area appears to be potential indications of the following: 1) 

potential confirmation that the July 2012 spilled gasoline fuel had resulted in 

subsequent incorporation of it into the subsurface soils via the porous media of the 

soil matrix (sandy gravel to gravel) and shallow groundwater to allow for the 

diffusion of petroleum hydrocarbons and its dissolution into groundwater.  It also 

appeared that the presence of cohesionless soils in the area enabled the vertical 

migration of dissolved phase gasoline range petroleum hydrocarbons to where 

groundwater was encountered (at approximately 5 feet to 7 feet bgs) and beyond the 

vadose zone; and/or 2) potential confirmation of a mixture (i.e., commingled) spilled 

gasoline fuel from recent (July 2012) and older likely more degraded gasoline and 

diesel fuel spill(s).  The absence of high concentrations of volatile organic 
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6.0 LIMITATIONS 

This report summarizes the findings of the services authorized under our agreement.  It has been 

prepared using generally accepted professional practices, related to the nature of the work 

accomplished.  This report was prepared for the exclusive use of RE Powell and its designated 

representatives for the specific application to the project purpose. 

 

Recommendations, opinions, site history and proposed actions contained in this report apply to 

conditions and information available at the time this report was completed.  Since conditions and 

regulations beyond our control can change at any time after completion of this report, or our 

proposed work, we are not responsible for any impacts of any changes in conditions, standards, 

practices and/or regulations subsequent to our performance of services.  We cannot warrant or 

validate the accuracy of information supplied by others, in whole or part. 
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Benzene Toluene Ethylbenzene Total 
Xylenes

Diesel Heavy Oil

S1 TPS-SN-4.0 4.0 7/26/2012 <10 <0.02 <0.10 <0.05 <0.15 -- --

S2 TPN-SW-4.0 4.0 7/26/2012 <10 <0.02 <0.10 <0.05 <0.15 -- --

S3 TPN-B-6.2 6.2 7/26/2012 6,740 19.5 182 92 546 453 <100

S4 TPN-B-5.5 5.5 7/26/2012 277 1.54 6.38 1.63 12.8 -- --

S5 TPN-SE-3.5 3.5 7/26/2012 <10 <0.02 <0.10 <0.05 <0.15 65 <100

S6 S1-2.0 2.0 7/26/2012 50,500 314 214 792 3,840 <25 <100

S7 S2-3.5 3.5 7/26/2012 7,890 8.68 56.9 15.2 109 -- --

S8 S3-2.5 2.5 7/26/2012 112 0.62 3.15 1.31 6.52 145 <100

S9 S4-1.5 1.5 7/26/2012 21,700 324 360 335 1,550 15,510 <100

S10 TPS-B-6.5 6.5 7/26/2012 <10 <0.02 <0.10 <0.05 <0.15 <25 193

S11 TPSW-B-4.0 4.0 7/26/2012 12.7 <0.02 <0.10 <0.05 0.37 -- --

S12 TPW-B-6.5 6.5 7/26/2012 <10 <0.02 <0.10 <0.05 <0.15 <25 180

S13 TPW-B-7.0 7.0 7/26/2012 <10 <0.02 <0.10 <0.05 <0.15 -- --

S14 TPS2-B-4.0 4.0 7/26/2012 <10 <0.02 <0.10 <0.05 <0.15 -- --

S15 TPS2-B-7.0 7.0 7/26/2012 <10 0.25 0.4 0.05 0.29 280 <100

S16 S5-1.5 1.5 7/27/2012 <10 0.078 <0.10 <0.05 0.36 <100 <100

S17 TPN-B5-6.0 6.0 7/27/2012 <10 <0.02 <0.10 <0.05 <0.15 <100 <100

S18 TPN2-BSW-6.0 6.0 7/27/2012 <10 <0.02 <0.10 <0.05 <0.15 <100 <100

S19 TPN2-BNW-6.0 6.0 7/27/2012 <10 <0.02 <0.10 <0.05 <0.15 <100 <100

S20 TPN2-SE-NE-2.0 2.0 7/27/2012 4,210 97.8 502 113 688 <100 <100

S21 TPN2-SE-NE-4.0 4.0 7/27/2012 <10 0.12 0.21 0.11 1.28 269 <100

S22 TPN2-SE-SE-2.0 2.0 7/27/2012 27,800 637 2,800 710 3,330 <100 <100

S23 TPN2-SE-SE-4.0 4.0 7/27/2012 11 0.95 1.36 0.062 0.18 262 <100

S24 TPN2-SS-SE-4.0 4.0 7/27/2012 <10 <0.02 <0.10 <0.05 <0.15 <100 <100

S25 TPN2-SW-SW-2.0 2.0 7/27/2012 <10 <0.02 <0.10 <0.05 <0.15 <100 <100

S26 TPN2-SW-SW-4.0 4.0 7/27/2012 <10 <0.02 <0.10 <0.05 <0.15 <100 <100

S27 TPN2-BC-10.0 10.0 10/9/2012 <10 <0.02 <0.10 <0.05 <0.15 50 <100

S28 TPN3-B-3.5 3.5 7/27/2012 <10 <0.02 <0.10 <0.05 <0.15 <100 <100

S29 TPN3-B-5.5 5.5 7/27/2012 28 0.24 1.61 0.39 3.34 <100 <100

10 0.02 0.10 0.05 0.15 25 or 100 100

30 5 0.03 7 6 9 2,000 2,000

Notes:
1Approximate sample locations are shown in Field Map
2Gasoline range total petroleum hydrocarbons (TPH).  Analyzed by NWTPH-Gx
3Select Volatile Organic Compounds.  Analyzed by EPA Method Method 8021B
4 Diesel extended range TPH.  Analyzed by Northwest Method NWTPH-Dx/Dx Extend  
5Cleanup level with presence of benzene 
mg/Kg = milligrams per kilograms
MTCA = Model Toxics Control Act
PQL=Practical Quantitation Limits
-- = not analyzed for this constituent
< = not detected above laboratory limits
* Ecology has not designated a MTCA Method A cleanup level for this constituent
Bold indicates the detected concentration exceeds Ecology MTCA Method A cleanup level

Diesel Extended TPH4 

(mg/Kg)

Sa
m

pl
e 

#

PQL

Ecology MTCA Method A Clean Up 
Levels

Table 3  Summary of Soil Analytical Results - PCS Excavation
Cle Elum 76 - July 2012 Fuel Spill

Cle Elum, WA

Sample 
Depth 
(feet)

Date 
Sampled

Sample 
Description1

Gasoline 
TPH2    

(mg/Kg)

Select Volatile Organic Compounds3 (mg/Kg)





Benzene Toluene Ethylbenzene Total 
Xylenes

Diesel Heavy Oil

Poly Tank 1 7/27/2012 12,700 541 97 <1.0 1,170 -- <200 <400

B1-W 7/31/2012 19,000 1,000 1,100 68 440 38 590 <500

B2-W 7/31/2012 <100 <1.0 <1.0 <1.0 <3.0 -- <250 <500

B3-W 7/31/2012 130 <1.0 <1.0 <1.0 <3.0 -- <250 <500

B4-W 7/31/2012 120 70 23 1.7 9.0 <2 <250 <500

B5-W 7/31/2012 30,000 1,600 4,800 7,800 3,700 -- 17,000 <500

B6-W 7/31/2012 160 2.5 11 1.7 12 -- 570 <500

B7-W 7/31/2012 30,000 23 3.2 20 20 -- 45,000 <500

B8-W 7/31/2012 44,000 31 26 18 84 -- 57,000 <500

B9-W 7/31/2012 <100 <1.0 <1.0 <1.0 <3.0 -- <250 <500

B10-W 7/31/2012 370 <1.0 <1.0 <1.0 <3.0 -- <250 <500

B11-W 10/10/2012 830 1.0 <1.0 <1.0 <3.0 -- 860 <500

B12-W 10/10/2012 200 <1.0 <1.0 2.5 4.0 -- <250 <500

B13-W 10/10/2012 <100 <1.0 <1.0 <1.0 <3.0 -- <250 <500

B14-W 10/10/2012 <100 <1.0 <1.0 <1.0 <3.0 -- <250 <500

B15-W 10/10/2012 <100 <1.0 <1.0 <1.0 <3.0 -- <250 <500

B16-W 11/6/2012 70,000 4,200 ve 8200 ve 1,100 5,500 14.7 61,000 ve 3,100 x

B17-W 11/6/2012 2,000 140 130 23 120 1.94 9,000 590 x

B18-W 11/6/2012 610 35 3.1 3.0 11 -- 42,000 890 x

B20-W 11/6/2012 <100 <1 <1 <1 <3 -- 710 <250

B21-W 11/6/2012 170 1.2 1.4 1.1 <3 -- 25,000 380 x

B22-W 11/6/2012 <100 <1 <1 <1 <3 -- 900 <250

B23-W 11/6/2012 250 6.5 1.1 1.1 3.8 -- 15,000 <250

B24-W 11/6/2012 <100 <1 ca <1 <1 <3 -- <50 <250

Total Lead5    

(ug/L)

Diesel TPH Extended4 

(ug/L)

Table 6 Summary of Groundwater Analytical Results -  Probe Subsurface Investigations
Cle Elum 76 - July 2012 Fuel Spill

Cle Elum, WA

Sample 
Number1

Date 
Sampled

Gasoline 
TPH2        

(ug/L)

Table 830-1 GRO Volatile Organic Constituents3 

(ug/L)





Benzene Toluene Ethylbenzene Total Xylenes

1,2-

Dichloroethane 

(EDC)

1,2-

Dibromoethane 

(EDB)

Total 

Naphthalenes
MTBE Diesel Heavy Oil

TPS-SN-4.0 4.0 7/26/2012 <10 <0.02 <0.10 <0.05 <0.15 -- -- -- -- -- -- -- --

TPN-SW-4.0 4.0 7/26/2012 <10 <0.02 <0.10 <0.05 <0.15 -- -- -- -- -- -- -- --

TPN-B-6.2 6.2 7/26/2012 6,740 19.5 182 92 546 <0.03 <0.005 370 <0.02 453 <100 <5.0 --

TPN-B-5.5 5.5 7/26/2012 277 1.54 6.38 1.63 12.8 -- -- -- -- -- -- -- --

TPN-SE-3.5 3.5 7/26/2012 <10 <0.02 <0.10 <0.05 <0.15 -- -- -- -- 65 <100 -- --

S1-2.0 2.0 7/26/2012 50,500 314 214 792 3,840 -- -- -- -- <25 <100 -- --

S2-3.5 3.5 7/26/2012 7,890 8.68 56.9 15.2 109 -- -- -- -- -- -- -- --

S3-2.5 2.5 7/26/2012 112 0.62 3.15 1.31 6.52 -- -- -- -- 145 <100 -- --

S4-1.5 1.5 7/26/2012 21,700 324 360 335 1,550 <0.03 <0.005 695 <0.02 15,510 <100 44 <0.02

TPS-B-6.5 6.5 7/26/2012 <10 <0.02 <0.10 <0.05 <0.15 -- -- -- -- <25 193 -- --

TPSW-B-4.0 4.0 7/26/2012 12.7 <0.02 <0.10 <0.05 0.37 -- -- -- -- -- -- -- --

TPW-B-6.5 6.5 7/26/2012 <10 <0.02 <0.10 <0.05 <0.15 -- -- -- -- <25 180 -- --

TPW-B-7.0 7.0 7/26/2012 <10 <0.02 <0.10 <0.05 <0.15 -- -- -- -- -- -- -- --

TPS2-B-4.0 4.0 7/26/2012 <10 <0.02 <0.10 <0.05 <0.15 -- -- -- -- -- -- -- --

TPS2-B-7.0 7.0 7/26/2012 <10 0.25 0.4 0.05 0.29 -- -- -- -- 280 <100 -- --

S5-1.5 1.5 7/27/2012 <10 0.078 <0.10 <0.05 0.36 -- -- -- -- <100 <100 <5.0 <0.02

TPN-B5-6.0 6.0 7/27/2012 <10 <0.02 <0.10 <0.05 <0.15 -- -- -- -- <100 <100 -- --

TPN2-BSW-6.0 6.0 7/27/2012 <10 <0.02 <0.10 <0.05 <0.15 -- -- -- -- <100 <100 -- --

TPN2-BNW-6.0 6.0 7/27/2012 <10 <0.02 <0.10 <0.05 <0.15 -- -- -- -- <100 <100 -- --

TPN2-SE-NE-2.0 2.0 7/27/2012 4,210 97.8 502 113 688 -- -- -- -- <100 <100 -- --

TPN2-SE-NE-4.0 4.0 7/27/2012 <10 0.12 0.21 0.11 1.28 -- -- -- -- 269 <100 -- --

TPN2-SE-SE-2.0 2.0 7/27/2012 27,800 637 2,800 710 3,330 -- -- -- -- <100 <100 -- --

TPN2-SE-SE-4.0 4.0 7/27/2012 11 0.95 1.36 0.062 0.18 -- -- -- -- 262 <100 -- --

TPN2-SS-SE-4.0 4.0 7/27/2012 <10 <0.02 <0.10 <0.05 <0.15 -- -- -- -- <100 <100 -- --

TPN2-SW-SW-2.0 2.0 7/27/2012 <10 <0.02 <0.10 <0.05 <0.15 -- -- -- -- <100 <100 -- --

TPN2-SW-SW-4.0 4.0 7/27/2012 <10 <0.02 <0.10 <0.05 <0.15 -- -- -- -- <100 <100 -- --

TPN2-BC-10.0 10.0 10/9/2012 <10 <0.02 <0.10 <0.05 <0.15 -- -- -- -- 50 <100 -- --

TPN3-B-3.5 3.5 7/27/2012 <10 <0.02 <0.10 <0.05 <0.15 -- -- -- -- <100 <100 -- --

TPN3-B-5.5 5.5 7/27/2012 28 0.24 1.61 0.39 3.34 -- -- -- -- <100 <100 -- --

10 0.02 0.10 0.05 0.15 0.02 0.005 0.20 0.05 25 or 100 100 5 0.02

30 
7 0.03 7 6 9 -- 0.005 5 0.1 2,000 2,000 250 0.1 

8

Notes:
1
Approximate sample locations are shown in Figure 2.

2
Gasoline range total petroleum hydrocarbons (TPH).  Analyzed by NWTPH-Gx

3
Select Volatile Organic Compounds.  Analyzed by EPA Method Method 8021B

4
 Diesel extended range TPH.  Analyzed by Northwest Method NWTPH-Dx/Dx Extended  

5
Analyzed by EPA Method 7421

6
Analyzed by EPA Method 8270

7
Cleanup level with presence of benzene 

mg/Kg = milligrams per kilograms

MTCA = Model Toxics Control Act

PQL=Practical Quantitation Limits

-- = not analyzed for this constituent

< = not detected above laboratory limits

* Ecology has not designated a MTCA Method A cleanup level for this constituent

Bold indicates the detected concentration exceeds Ecology MTCA Method A cleanup level

Total cPAH
6 

(mg/Kg)

8
Total carcinogens of carcinogenic polynuclear aromatic hydrocarbons (cPAHs) are comprised of benzo(a)anthracene through dibenzo(a,h)anthracene

Table 1  Summary of Soil Analytical Results - PCS Excavation

Cle Elum 76 - July 2012 Fuel Spill

Cle Elum, WA

Select Volatile Organic Compounds
3
 (mg/Kg)

Date Sampled

Diesel Extended TPH
4 

(mg/Kg)

PQL

Ecology MTCA Method A Clean Up Levels

Sample Number
1

Depth 

Sampled 

(feet)

Gasoline 

TPH
2    

(mg/Kg)

Total Lead
5 

(mg/Kg)

Cle Elum 76 Soil Results Associated Environmental Group, LLC



Benzene Toluene Ethylbenzene Xylenes Total Lead
1,2-Dichloroethane 

(EDC)

1,2-Dibromoethane 

(EDB)
Total Naphthalenes MTBE Diesel Heavy Oil Mineral Oil

10/20/06 <1.0 <1.0 <1.0 <1.0 <100 <1.0 <1.0 <0.01 <5.0 <5.0 1,660 <400 <400

2/13/07 ** ** ** ** ** ** ** ** ** ** ** ** **

5/15/07 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

8/14/07 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

6/23/08 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

11/11/09 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

1/5/10 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

4/12/10 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

7/13/10 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

8/3/12 <1.0 <2.0 <1.0 <3.0 <100 <200 <400 --

8/29/12 1.7 <1.0 <1.0 <1.0 <100 -- -- -- -- -- -- -- --

10/20/06 <1.0 1.3 <1.0 1.5 <100 <1.0 <1.0 <0.01 <5.0 <5.0 1,350 <400 <400

2/13/07 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

5/15/07 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

8/14/07 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

11/11/09 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

1/5/10 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

4/12/10 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

7/13/10 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

8/3/12 <1.0 <2.0 <1.0 <3.0 <100 <200 <400 --

8/29/12 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- -- -- --

10/20/06 <1.0 2.1 <1.0 2.6 <100 <1.0 <1.0 <0.01 <5.0 <5.0 <200 <400 <400

2/13/07 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

5/15/07 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

8/14/07 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

8/3/12 <1.0 <2.0 <1.0 <3.0 <100 <200 <400 --

8/29/12 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- -- -- --

10/20/06 11 3.0 2.8 4.8 <100 11 <1.0 <0.01 <5.0 <5.0 2,240 <400 <400

2/13/07 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

5/15/07 50.3 6.7 9.2 9.6 897 -- -- -- -- -- <200 <400 <400

8/14/07 86.2 22.0 11.4 10.3 822 -- -- -- -- -- <200 <400 <400

11/25/07 39.3 13.9 1.1 16.6 1,640 -- -- -- -- -- <200 <400 <400

6/23/08 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

9/29/08 1.4 <1.0 <1.0 <1.0 200 -- -- -- -- -- -- -- --

1/27/09 2.2 <1.0 1.0 3.3 232 -- -- -- -- -- -- -- --

4/20/09 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- -- -- --

8/3/12 7.1 <2.0 <1.0 <3.0 150 <200 <400 --

8/29/12 <1.0 <1.0 <1.0 <1.0 190 -- -- -- -- -- -- -- --

10/20/06 <1.0 <1.0 <1.0 <1.0 <100 <1.0 <1.0 <0.01 <5.0 <5.0 1,730 <400 <400

2/13/07 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

5/15/07 2.9 <1.0 <1.0 <1.0 154 -- -- -- -- -- <200 <400 <400

8/14/07 1.3 <1.0 <1.0 <1.0 154 -- -- -- -- -- <200 <400 <400

11/25/07 <1.0 <1.0 <1.0 <1.0 110 -- -- -- -- -- <200 <400 <400

8/3/12 <1.0 <2.0 <1.0 <3.0 <100 <200 <400 --

8/29/12 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- -- -- --

10/20/06 <1.0 <1.0 <1.0 <1.0 <100 6 <1.0 <0.01 <5.0 <5.0 1,310 <400 <400

2/13/07 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

5/15/07 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

8/14/07 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

11/11/09 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

1/5/10 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

4/12/10 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

7/13/10 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- <200 <400 <400

8/3/12 <1.0 <2.0 <1.0 <3.0 <100 <200 <400 --

8/29/12 <1.0 <1.0 <1.0 <1.0 <100 -- -- -- -- -- -- -- --

1.0 1.0 or 2.0 1.0 1.0 or 3.0 100 1.0 1.0 0.01 5.0 5.0 200 400 400

5 1,000 700 1,000 800 
6 15 5 0.01 160 20 500 500 500

Notes:
1
Monitoring well locations are shown in Figure 3 TPH = total petroleum hydrocarbons

2
Analyzed by EPA Method 8021B μg/L = micrograms per Liter

3
Analyzed by Northwest Method NWTPH-Gx -- = Indicates not tested for analyte

4
Analyzed by EPA Method 8260B "<" not detected above laboratory detection limits.

5
Analyzed by Northwest Method NWTPH-Dx/Dx extended PQL=Practical Quantitation Limit

Bold indicates the detected concentration exceeds Ecology MTCA Method A cleanup level

** Not Sampled

PQL

Ecology MTCA Method A Cleanup 

Levels

6
Cleanup level with presence of benzene

7
Selected monitoring wells required by Ecology for additional sampling for 4 consecutive quarters

cle Elum 76 (Former Devere & Son)

Cle Elum, WA

MW-1 
7

MW-2b 
7

MW-3

MW-4

MW-5b

MW-6 
7

Table 2  Summary of Groundwater Analytical Results - Existing Monitoring Wells

 Well Number
1 Date Collected

BTEX
2
 (μg/L)

Gasoline TPH
3                        

(μg/L)

Table 830-1 Constituents
4
 (μg/L) Diesel Extended TPH

5
 (ug/L)

Devere and Sons Quarterly Monitoring Associated Environmental Group, LLC



Well Number/

TOC Elevation

(feet)

MW-1 10/18/06 8.93 -- -- 1883.73

1892.66 02/13/07 -- -- -- --

05/15/07 6.93 -- -- 1885.73 --

08/14/07 6.66 -- -- 1886.00 0.27

06/19/08 7.78 -- -- 1884.88 -1.12

11/11/09 8.39 -- -- 1884.27 -0.61

01/05/10 8.71 -- -- 1883.95 -0.32

04/12/10 8.08 -- -- 1884.58 0.63

07/13/10 7.16 -- -- 1885.50 0.92

08/03/12 6.40 -- -- 1886.26 0.76

08/29/12 6.64 1886.02 -0.24

MW-2b 10/18/06 8.10 -- -- 1883.69

1891.79 02/13/07 6.33 -- -- 1885.46 1.77

05/15/07 6.14 -- -- 1885.65 0.19

08/14/07 5.87 -- -- 1885.92 0.27

11/25/07 7.73 -- -- 1884.06 -1.86

06/19/08 6.95 -- -- 1884.84 0.78

01/27/09 6.52 -- -- 1885.27 0.43

11/11/09 7.54 -- -- 1884.25 -1.02

01/05/10 7.51 -- -- 1884.28 0.03

04/12/10 7.21 -- -- 1884.58 0.30

07/13/10 6.33 -- -- 1885.46 0.88

08/03/12 5.59 -- -- 1886.20 0.74

08/29/12 5.82 1885.97 -0.23

MW-3 10/18/06 8.57 -- -- 1883.62

1892.19 02/13/07 6.74 -- -- 1885.45 1.83

05/15/07 6.56 -- -- 1885.63 0.18

08/14/07 6.34 -- -- 1885.85 0.22

06/19/08 7.38 -- -- 1884.81 -1.04

11/11/09 7.99 -- -- 1884.20 -0.61

08/03/12 6.08 -- -- 1886.11 1.91

08/29/12 6.28 1885.91 -0.20

MW-4 10/18/06 9.20 -- -- 1883.69

1892.89 02/13/07 7.49 -- -- 1885.40 1.71

05/15/07 7.23 -- -- 1885.66 0.26

08/14/07 6.98 -- -- 1885.91 0.25

11/25/07 8.84 -- -- 1884.05 -1.86

06/19/08 8.07 -- -- 1884.82 0.77

09/26/08 8.70 -- -- 1884.19 -0.63

01/27/09 6.52 -- -- 1886.37 2.18

04/20/09 7.59 -- -- 1885.30 -1.07

11/11/09 8.53 -- -- 1884.36 -0.94

08/03/12 6.72 -- -- 1886.17 1.81

08/29/12 6.92 1885.97 -0.20

MW-5b 10/18/06 8.69 -- -- 1883.56

1892.25 02/13/07 6.93 -- -- 1885.32 1.76

05/15/07 6.74 -- -- 1885.51 0.19

08/14/07 6.50 -- -- 1885.75 0.24

11/25/07 8.34 -- -- 1883.91 -1.84

06/19/08 7.53 -- -- 1884.72 0.81

11/11/09 8.14 -- -- 1884.11 -0.61

08/03/12 6.20 -- -- 1886.05 1.94

08/29/12 6.43 1885.82 -0.23

MW-6 10/18/06 9.00 -- -- 1883.61

1892.61 02/13/07 7.27 -- -- 1885.34 1.73

05/15/07 6.98 -- -- 1885.63 0.29

08/14/07 6.72 -- -- 1885.89 0.26

11/25/07 8.62 -- -- 1883.99 -1.90

06/19/08 7.83 -- -- 1884.78 0.79

11/11/09 8.44 -- -- 1884.17 -0.61

01/05/10 9.45 -- -- 1883.16 -1.01

04/12/10 8.14 -- -- 1884.47 1.31

07/13/10 7.17 -- -- 1885.44 0.97

08/03/12 6.38 -- -- 1886.23 0.79

08/29/12 6.64 1885.97 -0.26

DT LPH = Depth to liquid phase hydrocarbons (i.e., free product)

GW Elevation = Groundwater Elevation

TOC = Top of casing elevation relative to assigned benchmark.

DTW = Depth to water below top of casing.

LPH = Liquid phase hydrocarbons thickness.

--  =  Not measured, not available, or not applicable

Table 3  Summary of Groundwater Elevations - Existing Monitoring Wells

Cle Elum 76 (Former Devere & Sons)

Cle Elum, Washington

DTW                      

(feet)

DT LPH                      

(feet)

LPH                     

(feet)

Date of

Measurement

Change in GW 

Elevation                      

(feet)

GW Elevation                             

(feet)

Devere and Sons Quarterly Monitoring Associated Environmental Group, LLC



Well Number Date Analyzed pH
Conductivity 

(mS/cm)
Turbidity (NTU)

Dissolved 

Oxygen (mg/L)
Temp (C) Salinity (%) TDS ORP

10/18/2006 6.41 0.275 10 -- 14.50 0.01 --

2/13/2007 -- -- -- -- -- -- --

5/15/2007 6.45 0.335 35.00 0.85 11.00 0.01 --

8/14/2007 5.27 0.264 132.00 0.02 16.10 0.01 --

11/25/2007 -- -- -- -- -- -- --

6/19/2008 6.88 0.392 9.00 0.53 11.50 0.01 --

11/11/2009 6.00 0.339 -- 0.17 13.39 0.16 0.220 30.1

1/5/2010 8.38 0.495 -- 0.90 9.80 0.24 0.321 41.1

4/12/2010 6.52 0.321 -- 0.77 8.75 0.15 0.209 -33.6

7/13/2010 6.34 0.424 -- 0.49 12.76 0.20 0.275 -77.3

8/29/2012 7.15 0.296 -- 0.51 16.22 0.14 0.192 186.2

10/18/2006 6.41 0.275 10 -- 14.50 0.01 --

2/13/2007 5.82 0.680 82 -- 7.10 0.02 --

5/15/2007 6.28 0.471 80 3.25 11.60 0.01 --

8/14/2007 5.32 0.290 216 -0.23 19.40 0.01 --

11/11/2009 6.11 0.536 -- 0.21 14.02 0.26 0.350 35.1

1/5/2010 9.67 0.302 -- 6.8 3.63 0.14 0.196 76.3

4/12/2010 6.08 1.224 -- 0.34 8.91 0.61 0.795 9.9

7/13/2010 6.34 0.692 -- 0.48 14.22 0.34 0.450 -40.7

8/29/2012 6.84 0.363 -- 1.08 17.99 0.17 0.236 228.1

10/18/2006 7.58 0.247 96 -- 15.50 0.00 --

2/13/2007 6.50 0.345 30 -- 8.00 0.01 --

5/15/2007 6.32 0.315 26 3.44 10.60 0.01 --

8/14/2007 5.47 0.289 147 -0.11 15.90 0.01 --

11/11/2009 6.66 0.336 -- 2.19 14.09 0.16 0.218 70.3

8/29/2012 5.91 0.293 -- 0.67 14.25 0.14 0.190 271.6

10/18/2006 6.85 0.304 628 -- 14.60 0.00 --

2/13/2007 6.07 1.800 29 -- 6.60 0.08 --

5/15/2007 6.57 0.367 108 1.14 11.60 0.01 --

8/14/2007 5.45 0.280 177 -0.02 16.70 0.01 --

11/25/2007 5.85 0.383 76 0.13 12.60 0.01 --

6/19/2008 6.74 0.434 12 0 12.30 0.01 --

9/26/2008 6.18 0.416 10 -1.43 15.70 0.00 --

1/27/2009 6.79 0.598 -- 0.47 7.50 0.09 --

4/20/2009 -- -- -- -- -- -- --

11/11/2009 6.49 0.408 -- 0.13 14.71 0.20 0.265 -92.1

8/29/2012 7.69 0.354 -- 0.29 15.07 0.17 0.230 -7.2

10/18/2006 9.93 0.278 10 -- 16.70 0.01 --

2/13/2007 6.31 0.534 32 -- 7.60 0.02 --

5/15/2007 6.57 0.358 18 0.76 11.80 0.01 --

8/14/2007 5.77 0.302 176 -0.29 17.60 0.01 --

11/25/2007 5.93 0.324 21 0.14 11.90 0.01 --

11/11/2009 6.56 0.351 -- 0.11 13.84 0.17 0.228 -31.6

8/29/2012 7.11 0.322 -- 0.36 16.22 0.15 0.209 103.1

10/18/2006 1.00 0.241 999 -- 16.60 0.01 --

2/13/2007 6.68 0.347 7 -- 7.50 0.01 --

5/15/2007 6.52 3.300 16 0.64 11.10 0.01 --

8/14/2007 5.66 0.247 142 -0.18 16.70 0.00 --

11/11/2009 6.11 0.327 -- 0.38 14.53 0.16 0.213 131.1

1/5/2010 8.39 0.348 -- 2.24 10.04 0.17 0.226 51.9

4/12/2010 6.58 0.339 -- 1.49 8.88 0.16 0.220 28.9

7/13/2010 6.62 0.370 -- 1.57 13.45 0.18 0.241 57.6

8/29/2012 7.13 0.278 -- 0.87 16.42 0.13 0.181 251.1

Notes:

  Table 4  Summary of Water Quality Indicator Parameters - Existing Monitoring Wells

Cle Elum 76 (Former Devere & Sons)

Cle Elum, WA

MW-1

MW-2b

MW-3

MW-4

MW-5b

MW-6

--  =  Not measured, or not available

Devere and Sons Quarterly Monitoring Associated Environmental Group, LLC



Benzene Toluene Ethylbenzene Total Xylenes Diesel Heavy Oil

B1-2-8 8.0 7/31/2012 52 <0.02 <0.05 <0.05 <0.15 380 480

B2-3-10 10.0 7/31/2012 <10 <0.02 <0.05 <0.05 <0.15 <50 <100

B3-3-9 9.0 7/31/2012 <10 <0.02 <0.05 <0.05 <0.15 <50 <100

B4-3-10 10.0 7/31/2012 <10 <0.02 <0.05 <0.05 <0.15 <50 190

B5-3-11 11.0 7/31/2012 2,900 15 77 30 141 440 <100

B6-3-10 10.0 7/31/2012 130 0.03 0.20 0.09 0.57 4,800 <100

B7-3-11 11.0 7/31/2012 2,200 0.06 0.09 0.31 0.41 3,100 <100

B8-3-11 11.0 7/31/2012 690 <0.02 0.08 0.13 0.40 1,100 <100

TPN2-BC-10.0 10.0 10/9/2012 <10 <0.02 <0.05 <0.05 <0.15 50 <100

B11-S3-9.5/10.0 9.5-10.0 10/10/2012 <10 <0.02 <0.05 <0.05 <0.15 2,000 <100

B12-S1-3.0/3.5 3.0-3.5 10/10/2012 <10 <0.02 <0.05 <0.05 <0.15 <50 <100

B12-S3-9.5/10.0 9.5-10.0 10/10/2012 <10 <0.02 <0.05 <0.05 <0.15 410 <100

B13-S3-10.5/11.0 10.5-11.0 10/10/2012 <10 0.02 <0.05 <0.05 <0.15 3,700 <100

B14-S3-11.0/11.5 11.0-11.5 10/10/2012 <10 <0.02 <0.05 <0.05 <0.15 <50 <100

B15-S3-11.5/12.0 11.5-12.0 10/10/2012 <10 <0.02 <0.05 <0.05 <0.15 <50 <100

B16-S1-2 2.0 11/7/2012 1,900 0.91 34 44 230 3,000 x <250

B16-S2-4 4.0 11/7/2012 2,100 9.2 120 46 230 1,900 <250

B16-S3-7.5 7.5 11/7/2012 1,000 6.1 36 11 59 8,000 <250

B17-S1-2 2.0 11/7/2012 8.4 0.16 0.22 0.064 1.7 <50 <250

B17-S2-4 4.0 11/7/2012 <2 <0.02 <0.02 <0.02 <0.06 <50 <250

B17-S3-9 9.0 11/7/2012 13 0.12 0.25 0.078 1.6 11,000 <250

B18-S1-2 2.0 11/7/2012 3.7 0.029 0.18 0.081 0.52 77 <250

B18-S2-4 4.0 11/7/2012 <2 <0.02 <0.02 <0.02 <0.06 <50 <250

B18-S4-10 10.0 11/7/2012 370 0.12 0.44 3.5 8.9 3,500 <250

B19-S1-2 2.0 11/7/2012 8.1 0.039 0.16 <0.02 1.4 610 x <250

B21-S3-11.5 11.5 11/7/2012 <2 <0.02 <0.02 <0.02 <0.06 <50 <250

B22-S3-10 10.0 11/7/2012 <2 <0.02 <0.02 <0.02 <0.06 <50 <250

B23-S3-10 10.0 11/7/2012 270 0.03 j 0.31 3.1 1.3 4,500 <250

2 0.02 0.02 0.02 0.06 50 250

30 
5 0.03 7 6 9 2,000 2,000

Notes:
1
Approximate sample locations are shown in Figure 4

2
Gasoline range total petroleum hydrocarbons (TPH).  Analyzed by NWTPH-Gx

3
Select Volatile Organic Compounds.  Analyzed by EPA Method Method 8021B

4
 Diesel extended range TPH.  Analyzed by Northwest Method NWTPH-Dx/Dx Extended  

5
Cleanup level with presence of benzene 

mg/Kg = milligrams per kilograms

MTCA = Model Toxics Control Act

PQL=Practical Quantitation Limits

-- = not analyzed for this constituent

< = not detected above laboratory limits

* Ecology has not designated a MTCA Method A cleanup level for this constituent

Bold indicates the detected concentration exceeds Ecology MTCA Method A cleanup level

Friedman & Bruya Inc. data qualifiers: 1) j - result is below normal reporting limits.  Value reported is an estimate.

2) ve - estimated concentration calculated for an analyte response above the valid instrument calibration range.  Dilution is required.

30 x - sample chromatographic pattern does not resemble the fuel standard used for quantitation.

Gasoline 

TPH
2    

(mg/Kg)

Select Volatile Organic Compounds
3
 (mg/Kg) Diesel Extended TPH

4 
(mg/Kg)

PQL

Ecology MTCA Method A Clean Up Levels

Table 5  Summary of Soil Analytical Results - Probe Subsurface Investigations

Cle Elum 76 - July 2012 Fuel Spill

Cle Elum, WA

Sample Number
1

Depth 

Sampled 

(feet)

Date Sampled

Cle Elum 76 Probe Soil Results Associated Environmental Group, LLC



Benzene Toluene Ethylbenzene
Total 

Xylenes
EDC EDB

Total 

Naphthalenes
MTBE Diesel Heavy Oil

Poly Tank 1 7/27/2012 12,700 541 97 <1.0 1,170 -- -- -- -- -- <200 <400

B1-W 7/31/2012 19,000 1,000 1,100 68 440 <1.0 <0.01 4.3 <1.0 38 590 <500

B2-W 7/31/2012 <100 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- <250 <500

B3-W 7/31/2012 130 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- <250 <500

B4-W 7/31/2012 120 70 23 1.7 9.0 <1.0 <0.01 <1.0 <1.0 <2 <250 <500

B5-W 7/31/2012 30,000 1,600 4,800 7,800 3,700 -- -- -- -- -- 17,000 <500

B6-W 7/31/2012 160 2.5 11 1.7 12 -- -- -- -- -- 570 <500

B7-W 7/31/2012 30,000 23 3.2 20 20 -- -- -- -- -- 45,000 <500

B8-W 7/31/2012 44,000 31 26 18 84 -- -- -- -- -- 57,000 <500

B9-W 7/31/2012 <100 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- <250 <500

B10-W 7/31/2012 370 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- <250 <500

B11-W 10/10/2012 830 1.0 <1.0 <1.0 <3.0 -- -- -- -- -- 860 <500

B12-W 10/10/2012 200 <1.0 <1.0 2.5 4.0 -- -- -- -- -- <250 <500

B13-W 10/10/2012 <100 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- <250 <500

B14-W 10/10/2012 <100 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- <250 <500

B15-W 10/10/2012 <100 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- <250 <500

B16-W 11/6/2012 70,000 4,200 ve 8200 ve 1,100 5,500 -- -- -- -- 14.7 61,000 ve 3,100 x

B17-W 11/6/2012 2,000 140 130 23 120 -- -- -- -- 1.94 9,000 590 x

B18-W 11/6/2012 610 35 3.1 3.0 11 -- -- -- -- -- 42,000 890 x

B20-W 11/6/2012 <100 <1 <1 <1 <3 -- -- -- -- -- 710 <250

B21-W 11/6/2012 170 1.2 1.4 1.1 <3 -- -- -- -- -- 25,000 380 x

B22-W 11/6/2012 <100 <1 <1 <1 <3 -- -- -- -- -- 900 <250

B23-W 11/6/2012 250 6.5 1.1 1.1 3.8 -- -- -- -- -- 15,000 <250

B24-W 11/6/2012 <100 <1 ca <1 <1 <3 -- -- -- -- -- <50 <250

100 1 1 1 3 1.0 0.01 1.0 1.0 2 50 250

800 
6 5 1,000 700 1,000 5 0.010 160 20 15 500 500

Notes:
1
Approximate sample locations are shown in Figure 4

2
Gasoline range total petroleum hydrocarbons (TPH).  Analyzed by Northwest Method NWTPH-Gx.

3
Select Volatile Organic Compounds in gasoline range organics (GRO) per Table 830-1.  Analyzed by EPA Method 8021B/or 8260B.

4
Analyzed by Northwest Method NWTPH-Dx/Dx Extended

5
Analyzed by EPA Method 7421

EDC = 1,2-Dichloroethane

EDB = 1,2-Dibromoethane 

MTBE = methyl tertiary-butyl ether

PQL = Practical Quantification Limit

MTCA = Model Toxics Control Act

ug/L= micrograms per liter

-- = not analyzed for this constituent

< = not detected above laboratory limits

* Ecology has not designated a MTCA Method A cleanup level for this constituent

Bold indicates the detected concentration exceeds Ecology MTCA Method A cleanup level

Friedman & Bruya Inc. data qualifiers: 1) c - presence of analyte may be due to carryover from previous sample injections.

2) ve - estimated concentration calculated for an analyte response above the valid instrument calibration range.  Dilution is required.

3) ca - calibration results for this range fell outside of acceptance criteria.  Value reported is an estimate.

Gasoline 

TPH
2        

(ug/L)

Table 830-1 GRO Volatile Organic Constituents
3
 (ug/L)

Total Lead
5      

(ug/L)

Diesel TPH Extended
4
 (ug/L)

PQL

Ecology MTCA Method A 

Clean Up Levels

6
Cleanup level with presence of benzene 

Table 6 Summary of Groundwater Analytical Results -  Probe Subsurface Investigations

Cle Elum 76 - July 2012 Fuel Spill

Cle Elum, WA

Sample 

Number
1

Date 

Sampled
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Photo 

#1: 

Site Plan of Cle Elum 76 (the Site) showing 

excavated areas TPN, TPN-2, TP-3, TPW, TPS, 

and TPSW located to the west, northwest, and 

southwest of the fuel spill.  

 Photo 

#2: 

View looking south towards location of 

aboveground storage tanks (ASTs) fuel farm and 

location of spill at Site.   

   
Photo 

#3: 

View looking southwest at eastern side of ASTs 

fuel farm where spill occurred.  
 Photo 

#4: 

View looking south along western property 

boundary of Site, adjacent west from ASTs fuel 

farm.  

 

 

 
Photo 

#5: 

View looking south-southwest from location of 

spill.   
 Photo 

#6: 

View looking south-southeast from location of 

spill.  
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Photo 

#7: 

View looking southeast from southwest corner of 

Site.  
 Photo 

#8: 

View looking east-northeast along southern 

property boundary of Site.    

   
Photo 

#9: 

View looking north towards loading station, diesel 

fuel island w/canopy, and ASTs fuel farm where 

spill occurred.  

 Photo 

#10: 

Area of fuel spill beneath the split aboveground 

storage tank (AST).  

 

 

 
Photo 

#11: 

Soil staining on the north end of the split  AST 

where the fuel spill occurred. Note secondary 

containment.    

 Photo 

#12: 

Photo showing the west side of the AST enclosure 

and the diesel fuel dispenser pump. Looking 

north-northeast.  



ASSOCIATED  

ENVIRONMENTAL  

GROUP, LLC 

SITE PHOTOGRAPHIC RECORD 

Project No.:  12-164 Project Name:  Cle Elum 76 – Soil Excavation/Interim Site Remediation 

605  11th Avenue SE, Suite 201 • Olympia, WA • 98501 

Phone: 360-352-9835 • Fax: 360-352-8164 • Email: admin@aegwa.com 

 

   
Photo 

#43: 

First responders to the fuel spill incident. Photo 

by the northern catch basin (dry well). 
 Photo 

#14: 

Photo of the AST enclosure looking southeast. 

Note poly tank in foreground and pump for 

groundwater seepage within test pit north 

excavation.  

 

  
Photo 

#15: 

View looking east-southeast toward the initial 

excavation of test pit north 2, located adjacent 

west of spill location.  

 Photo 

#16: 

Photo of test pit north and test pit north 2 looking 

north from south side of test pit north 2.        

 

 

 
Photo 

#17: 

View of test pit north 2 looking east-northeast.   Photo 

#18: 

View looking north-northeast at initial asphalt 

cutting in preparation of test pit north 3.  
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Photo 

#19: 

View of free product within test pit north 3 at 

approximately 5.5 feet below ground surface 

(bgs).   

 Photo 

#20: 

View looking north-northwest towards test pit 

west behind dispenser pump. 

   
Photo 

#21: 

View looking north towards test pit southwest. 

Photo taken near southwest corner of Site.  
 Photo 

#22: 

View looking northeast towards test pit south. 

Photo taken adjacent south of diesel fuel island 

w/canopy. 

 

 

 
Photo 

#23: 

View looking north-northeast towards test pit 

south 2. Photo taken near southern property 

boundary of Site.  

 Photo 

#24: 

Backfilled excavations of the main test pit 

comprising of test pits TPN and TPN2.  
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Photo 

#1: 

Site Plan showing the layout of the Site including 

borings and groundwater monitoring wells 
 Photo 

#2: 

Location of borehole B-1 northwest of the 

gasoline fuel dispenser island. Photo looking east 

along 1st Street 

   

Photo 

#3: 

Advancing borehole B-2 northwest of the 

aboveground fuel tanks seen on the background. 

Photo looking south from 1st Street. 

 Photo 

#4: 

Borehole B-3 advanced immediately north of the 

“north catch basin” shown behind the Geoprobe 

rig. Photo looking north towards 1st Street. 

   

Photo 

#5: 

Borehole B-4 advanced immediately northeast of 

the aboveground gasoline storage tank. Gasoline 

dispenser canopy behind. Photo looking northeast 

 Photo 

#6: 

Borehole B-5 advanced between the aboveground 

fuel storage tanks and the TPN excavation. Photo 

looking east. 

 

N 
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Photo 

#7: 

Borehole B-6 advanced within the diesel 

dispenser area, southwest of the aboveground 

storage tanks and south of the test pit excavation. 

Photo looking northwest 

 
Photo 

#8: 

Location of borehole B-7 shown in white paint 

east of the diesel fuel aboveground storage tank 

(in the background). Photo looking west 

   

Photo 

#9: 

Borehole B-8 advanced in the immediate area of 

the diesel fuel dispenser pump. Photo looking 

southeast. 
 

Photo 

#10: 

A groundwater sample was collected from 

borehole B-8 as close possible to the fuel storage 

tanks. 

   

Photo 

#11: 

Location of borehole B-9 on the southwest corner 

of the office building. Photo looking southeast  
Photo 

#12: 

Stainless steel screen in the borehole and tubing 

inserted in the screen for groundwater sampling 
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Photo 

#1: 

Site Plan showing the location borings B-10 

through B-15 advanced during this phase of  

subsurface investigation  

 Photo 

#2: 

Location of borehole B-10 shown in white paint 

between the Site’s Mini-mart and the carwash. 

Photo looking west 

   

Photo 

#3: 

Location of borehole B-11 east of the 

aboveground fuel storage tanks area. Photo 

looking north. 

 Photo 

#4: 

Location of borehole B-11 (white circle) in 

relation to diesel aboveground storage tanks T-1 

and T-2. Photo looking southwest. 

   

Photo 

#5: 

Location of borehole B-12 (white arrow) 

immediately east of the diesel fuel aboveground 

storage tank T-1 shown in the right above corner 

 Photo 

#6: 

Geoprobe rig installed in location of borehole B-

12 for subsurface soil sampling. Fuel diesel tank 

T-2 in the background 
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Photo 

#7: 

Location of borehole B-13 advanced east of diesel 

fuel tanks T-1 and T-2 shown in the background. 

Photo looking west 

 
Photo 

#8: 

Borehole B-14 advanced south of the diesel fuel 

dispenser island and  test pit excavation shown 

behind the Geoprobe rig. Photo looking northwest 

towards 1st. Street 

   

Photo 

#9: 

View of the location of borehole B-14 south of the 

diesel fuel dispenser island and the TPS 

excavation. Photo looking northeast 
 

Photo 

#10: 

Borehole B-15 advanced west of excavation TPN. 

Poly holding tanks shown on the right hand side 

of the photo. Looking northeast towards 1st Street 

   

Photo 

#11: 

Location of borehole B-15 in relation to the 

aboveground fuel storage tank enclosure and the 

diesel fuel dispenser. Photo looking southeast 
 

Photo 

#12: 

Subsurface soils encountered at the Site. Soil 

depth increases from left to right in the 4-foot 

long sample tubes. Note presence of sand gravel                                                   
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Photo 

#1: 

Limited access rig advancing borehole B-18 

within southeast area of bulk fuel containment 

area. Photo looking northeast. 

 Photo 

#2: 

Direct push probe drilling at borehole B-16, 

adjacent south of split tank AST (fuel spill area) 

within containment. Photo looking north. 

   

Photo 

#3: 

Borehole B-17 advanced beneath the split tank 

AST within bulk fuel containment area. Photo 

looking west.  

 Photo 

#4: 

Borehole B-19 was hand-bored using a Rotor 

Hammer due to the inaccessible location of the 

boring beneath the split AST. Photo looking west.   

   

Photo 

#5: 

Borehole B-20 advanced to collect a groundwater 

sample in the previous excavated area south of 

the catch basin shown in the foreground.  Photo 

looking south. 

 
Photo 

#6: 

Location of borehole B-21, located northeast of 

the bulk fuel containment area. Photo looking 

southwest.  
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NRC PETROLEUM CONTAMINATED SOIL & 

WATER DISPOSAL LOGS 



GASOLINE CONTAMINATED SOIL TRANSPORTATION & DISPOSAL LOG
R.E. Powell 
1001 East First Street
Cle Elum, WA

Shipping 
Date BOL #

Shipping 
Number Description

Container 
Type

Disposal 
Facility

Facility Ticket 
ID #

Quantity 
(tons)

TOTAL 
Quantity 

(tons)

25-Jul-12 60359 69527-01 Gasoline contaminated soil
Truck & 
Trailer

CEMEX 
Everett, WA 1876059266 29.24 29.24

25-Jul-12 60360 69527-02 Gasoline contaminated soil
Truck & 
Trailer

CEMEX 
Everett, WA 1876059267 23.34 52.58

26-Jul-12 60165 69527-03 Gasoline contaminated soil
Truck & 
Trailer

CEMEX 
Everett, WA 1876059268 34.11 86.69

26-Jul-12 60346 69527-04 Gasoline contaminated soil
Truck & 
Trailer

CEMEX 
Everett, WA 1876059273 29.35 116.04

26-Jul-12 60347 69527-05 Gasoline contaminated soil
Truck & 
Trailer

CEMEX 
Everett, WA 1876059274 28.27 144.31

26-Jul-12 60348 69527-06 Gasoline contaminated soil
Truck & 
Trailer

CEMEX 
Everett, WA 1876059275 26.83 171.14

26-Jul-12 60349 69527-07 Gasoline contaminated soil
Truck & 
Trailer

CEMEX 
Everett, WA 1876059276 30.78 201.92

26-Jul-12 60350 69527-08 Gasoline contaminated soil
Truck & 
Trailer

CEMEX 
Everett, WA 1876059281 26.05 227.97

26-Jul-12 60351 69527-09 Gasoline contaminated soil
Truck & 
Trailer

CEMEX 
Everett, WA

debris & dust 
from 27.71 255.68

26-Jul-12 60352 69527-10 Gasoline contaminated soil
Truck & 
Trailer

CEMEX 
Everett, WA

debris & dust 
from 19.93 275.61

27-Jul-12 60353 69527-11 Gasoline contaminated soil
Truck & 
Trailer

CEMEX 
Everett, WA 1876059283 27.70 303.31

27-Jul-12 60355 69527-12 Gasoline contaminated soil
Truck & 
Trailer

CEMEX 
Everett, WA 1876059284 19.60 322.91

27-Jul-12 60354 69527-13 Gasoline contaminated soil
Truck & 
Trailer

CEMEX 
Everett, WA 1876059286 27.00 349.91

27-Jul-12 60356 69527-14 Gasoline contaminated soil
Truck & 
Trailer

CEMEX 
Everett, WA 1876059288 21.78 371.69
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GASOLINE CONTAMINATED SOIL TRANSPORTATION & DISPOSAL LOG
R.E. Powell 
1001 East First Street
Cle Elum, WA

Shipping 
Date BOL #

Shipping 
Number Description

Container 
Type

Disposal 
Facility

Facility Ticket 
ID #

Quantity 
(tons)

TOTAL 
Quantity 

(tons)

30-Jul-12 60113 69527-15 Gasoline contaminated soil Solo Truck
CEMEX 

Everett, WA 1876059300 13.80 385.49

1-Aug-12 60358 69527-16 Gasoline contaminated soil
Truck & 
Trailer

CEMEX 
Everett, WA 1876059309 24.86 410.35

1-Aug-12 60210 69527-17 Gasoline contaminated soil
Truck & 
Trailer

CEMEX 
Everett, WA 1876059311 30.35 440.70

1-Aug-12 60211 69527-18 Gasoline contaminated soil
Truck & 
Trailer

CEMEX 
Everett, WA 1876059315 27.95 468.65

1-Aug-12 60212 69527-19 Gasoline contaminated soil
Truck & 
Trailer

CEMEX 
Everett, WA 1876059316 24.91 493.56

1-Aug-12 60213 69527-20 Gasoline contaminated soil
Truck & 
Trailer

CEMEX 
Everett, WA 1876059319 29.84 523.40

1-Aug-12 60202 69527-21 Gasoline contaminated soil
Truck & 
Trailer

CEMEX 
Everett, WA 1876059324 24.75 548.15

2-Aug-12 60361 69527-22
Gasoline contaminated soil 
partial load

Truck & 
Trailer

CEMEX 
Everett, WA 1876059332 9.79 557.94

9-Oct-12 60689 69527-23
Gasoline contaminated soil 
partial load

Truck & 
Trailer

CEMEX 
Everett, WA 1876060107 27.34 585.28

9-Oct-12 60690 69527-24
Gasoline contaminated soil 
partial load

Truck & 
Trailer

CEMEX 
Everett, WA 1876060108 28.94 614.22

9-Oct-12 60691 69527-25
Gasoline contaminated soil 
partial load

Truck & 
Trailer

CEMEX 
Everett, WA 1876060110 30.97 645.19

9-Oct-12 60692 69527-26
Gasoline contaminated soil 
partial load

Truck & 
Trailer

CEMEX 
Everett, WA 1876060111 32.78 677.97
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GASOLINE CONTAMINATED GROUNDWATER TRANSPORTATION & DISPOSAL LOG
R.E. Powell Project #69527
1001 East First Street
Cle Elum, WA

Shipping 
Date BOL #

Shipping 
Number Description Container Type

Disposal 
Facility

Facility Ticket 
ID #

Quantity 
(gallons)

TOTAL 
Quantity 
(gallons)

30-Jul-12 60321 69527-001
Ground water contaminated 
with gasoline Vac Truck 70 bbl

Marine Vacuum 
Services 5381 3,000 3,000

31-Jul-12 61045 69527-002
Ground water contaminated 
with gasoline Vac Truck 70 bbl

Marine Vacuum 
Services 5385 3,000 6,000

31-Jul-12 61044 69527-003
Ground water contaminated 
with gasoline Vac Truck 70 bbl

Marine Vacuum 
Services 5390 3,000 9,000

1-Aug-12 60357 69527-004
Ground water contaminated 
with gasoline Vac Truck 70 bbl

Marine Vacuum 
Services 5397 3,000 12,000

1-Aug-12 60203 69527-005
Ground water contaminated 
with gasoline Vac Truck 70 bbl

Marine Vacuum 
Services 5398 3,000 15,000

2-Aug-12 60362 69527-006
Ground water contaminated 
with gasoline Tractor 120 bbl

Marine Vacuum 
Services 5404 4,880 19,880

2-Aug-12 60364 69527-007
Ground water contaminated 
with gasoline Tractor 120 bbl

Marine Vacuum 
Services 5860 4,800 24,680

19-Sep-12 60215 69527-008
Rinsate & residual from AST 
Tanks Vac Truck 70 bbl

Marine Vacuum 
Services 4895 1,500 26,180

10-Oct-12 60261 69527-009
Rinsate & residual from 
storage tanks Vac Truck 70 bbl

Marine Vacuum 
Services 4389 750 26,930
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BACKFILL MATERIAL LOG
R.E. Powell Project #69527
1001 East First Street
Cle Elum, WA

Shipping 
Date

Shipping 
Number Description Container Type Transporter

Quantity 
(tons)

TOTAL 
Quantity 

(tons)

2-Aug-12 41123 Pit Run Backfill for sampling slot trenches Truck & Pup CEMEX 34.35 34.35

9-Oct-12 479207 Import Pit Run Solo truck NRC 16.25 50.60

9-Oct-12 480090 Import Pit Run Solo truck NRC 15.63 66.23

9-Oct-12 479202 Import Pit Run Solo truck NRC 14.81 81.04

9-Oct-12 480092 Import Pit Run Solo truck NRC 15.33 96.37

9-Oct-12 480082 Import Pit Run Solo truck NRC 15.64 112.01

9-Oct-12 480078 Import Pit Run Solo truck NRC 16.06 128.07

9-Oct-12 480077 Import Pit Run Solo truck NRC 15.50 143.57

9-Oct-12 480074 Import Pit Run Solo truck NRC 17.05 160.62

9-Oct-12 480071 Import Pit Run Solo truck NRC 14.59 175.21

9-Oct-12 480068 Import Pit Run Solo truck NRC 16.17 191.38

9-Oct-12 480056 Import Pit Run Solo truck NRC 16.12 207.50

9-Oct-12 328356 Import Pit Run Truck & trailer CEMEX/KOOY 29.77 237.27

9-Oct-12 328354 Import Pit Run Truck & trailer CEMEX/KOOY 27.24 264.51
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BACKFILL MATERIAL LOG
R.E. Powell Project #69527
1001 East First Street
Cle Elum, WA

Shipping 
Date

Shipping 
Number Description Container Type Transporter

Quantity 
(tons)

TOTAL 
Quantity 

(tons)

10-Oct-12 479214 Import Pit Run Solo truck ECP 19.07 283.58

10-Oct-12 479215 Import Pit Run Solo truck NRC 15.50 299.08

10-Oct-12 479216 Import Pit Run Solo truck NRC 15.92 315.00

10-Oct-12 479217 Import Pit Run Solo truck NRC 15.78 330.78

10-Oct-12 479219 Import Pit Run Solo truck ECP 15.70 346.48

10-Oct-12 479220 Import Pit Run Solo truck ECP 14.76 361.24

10-Oct-12 479225 Import Pit Run Solo truck ECP 15.05 376.29

10-Oct-12 479229 Import Pit Run Solo truck ECP 15.53 391.82

10-Oct-12 479230 Import Pit Run Solo truck ECP 15.21 407.03

10-Oct-12 479231 Import Pit Run Solo truck ECP 16.28 423.31

10-Oct-12 479232 Import Pit Run Solo truck ECP 14.68 437.99

10-Oct-12 479233 Import Pit Run Solo truck ECP 15.91 453.90

10-Oct-12 479237 Import Pit Run Solo truck NRC 15.75 469.65

10-Oct-12 479238 Import Pit Run Solo truck NRC 14.57 484.22
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BACKFILL MATERIAL LOG
R.E. Powell Project #69527
1001 East First Street
Cle Elum, WA

Shipping 
Date

Shipping 
Number Description Container Type Transporter

Quantity 
(tons)

TOTAL 
Quantity 

(tons)

10-Oct-12 479239 Import Pit Run Solo truck ECP 15.48 499.70

10-Oct-12 479256 Import Pit Run Solo truck NRC 16.08 515.78

10-Oct-12 479260 Import Pit Run Solo truck NRC 16.12 531.90

10-Oct-12 479262 Import Pit Run Solo truck NRC 15.62 547.52

10-Oct-12 479267 1 1/4 crushed rock Solo truck NRC 14.97 562.49

10-Oct-12 479275 1 1/4 crushed rock Solo truck NRC 16.32 578.81

10-Oct-12 479276 Import Pit Run Solo truck NRC 9.20 588.01

10-Oct-12 479280 1 1/4 crushed rock Solo truck NRC 15.90 603.91

10-Oct-12 479286 Import Pit Run Solo truck NRC 14.58 618.49

11-Oct-12 480106 1 1/4 crushed rock Solo truck NRC 14.56 633.05
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ASSOCIATED ENVIRONMENTAL GROUP, LLC LOG OF BOREHOLE

JOB # 12-164 BORING # B-1 PAGE 1 OF 1

   Date: 7/31/2012

1230 NA NA

SP

B1-1-4 1235 0.0

Not 

Observed

5

B1-2-8 1240 1.8

Not 

Observed

10

GP
B1-3-11 1243 9.6

Not 

Observed

15

20

25

2-inch O.D. split spoon sample

No Recovery

Contact located approximately

Groundwater level at time of drilling

or date of measurement

Logged By: L. Chaidez

PROJECT: Cle Elum 76 (RE Powell) - Initial Subsurface Investigation

Location: 1000 North 1st Steet, Ele Elum, WA Approximate Elevation:

Subcontractor/Equipment:  ESN - Carlos Trujillo Drilling Method/Drilling Rig: Direct Push Probe - Geoprobe
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Explanation

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

Asphalt surface, approximately 3 inches, underlain by: 
Brown, moist, medium dense SAND, with gravel, fine to coarse sand, 
poorly graded, fine to coarse gravel. 

Monitoring Well  

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

TD at 16 feet bgs. 
Groundwater encountered at approximately 8 feet bgs ATD. 
Boring backfilled with bentonite chips. 

Brown, wet, medium dense GRAVEL, fine to coarse, some fine to 
coarse sand. 

at 11 feet: saturated, trace of sand. 
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JOB # 12-164 BORING # B-2 PAGE 1 OF 1

   Date: 7/31/2012

1320

NA NA

SP

B2-1-4 1323 0.0

5

B2-2-8 1327 0.0

10 B2-3-10 1333 0.0

Not 

Observed

GP

15

20

25

2-inch O.D. split spoon sample

No Recovery

Contact located approximately

Groundwater level at time of drilling

or date of measurement

Subcontractor/Equipment:  ESN - Carlos Trujillo Drilling Method/Drilling Rig: Direct Push Probe - Geoprobe

PROJECT: Cle Elum 76 (RE Powell) - Initial Subsurface Investigation

Location: 1000 North 1st Steet, Ele Elum WA Approximate Elevation:

Logged By: L. Chaidez
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Explanation

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

Dirt/gravel road underlain by: 
Brown, moist, medium dense SAND, fine grained, trace-to-some fine 
to medium gravel. 

Monitoring Well  

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

TD at 12 feet bgs. 
Groundwater encountered at approximately 10-1/2 feet bgs ATD. 
Boring backfilled with bentonite chips. 

Dark brown, wet, medium dense GRAVEL, fine to coarse, trace to 
some coarse sand. 

at 5 feet: medium to coarse sand with fine to coarse gravel. 
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JOB # 12-164 BORING # B-3 PAGE 1 OF 1

   Date: 7/31/2012

1404

NA NA

SP

B3-1-4 1407 0.0

5

B3-2-7 1410 0.0

Not 

Observed

GP

B3-3-9 1420 0.0

Not 

Observed

10

15

20

25

2-inch O.D. split spoon sample

No Recovery

Contact located approximately

Groundwater level at time of drilling

or date of measurement

Subcontractor/Equipment:  ESN - Carlos Trujillo Drilling Method/Drilling Rig: Direct Push Probe - Geoprobe

PROJECT: Cle Elum 76 (RE Powell) - Initial Subsurface Investigation

Location: 1000 North 1st Steet, Ele Elum WA Approximate Elevation:

Logged By: L. Chaidez
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Explanation

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

Asphalt Surface approximately 3 inches underlain by: 
Brown, moist, medium dense SAND with gravel, fine grained sand, 
fine to coarse gravel. 

Monitoring Well  

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

TD at 12 feet bgs. 
Groundwater encountered at approximately 7 feet bgs ATD. 
Boring backfilled with bentonite chips. 

Dark brown, moist, medium dense GRAVEL, medium grained. 

at 7 feet: wet. 

at 7-1/2 feet: fine to coarse. 



ASSOCIATED ENVIRONMENTAL GROUP, LLC LOG OF BOREHOLE

JOB # 12-164 BORING # B-4 PAGE 1 OF 1

   Date: 7/31/2012

1100

NA NA

SP

B4-1-4 1103 0.0

5

B4-2-6 1107 0.0

10 B4-3-10 1114 0.0

Not 

Observed

GP

15

20

25

2-inch O.D. split spoon sample

No Recovery

Contact located approximately

Groundwater level at time of drilling

or date of measurement

Subcontractor/Equipment:  ESN - Carlos Trujillo Drilling Method/Drilling Rig: Direct Push Probe - Geoprobe

PROJECT: Cle Elum 76 (RE Powell) - Initial Subsurface Investigation

Location: 1000 North 1st Steet, Ele Elum WA Approximate Elevation:

Logged By: L. Chaidez
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Explanation

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

Asphalt surface, approximately 3 inches, underlain by: 
Brown, moist, medium dense SAND, fine to medium, poorly graded, 
with fine to medium gravel. 

Monitoring Well  

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

TD at 16 feet bgs. 
Groundwater encountered at approximately 10 feet bgs ATD. 
Boring backfilled with bentonite chips. 

Dark brown, saturated, medium dense GRAVEL, fine to coarse, 
some coarse sand. 

at 7 feet: coarse gravel. 
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Observed
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2-inch O.D. split spoon sample

No Recovery

Contact located approximately

Groundwater level at time of drilling

or date of measurement

Explanation
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Subcontractor/Equipment:  ESN - Carlos Trujillo Drilling Method/Drilling Rig: Direct Push Probe - Geoprobe

PROJECT: Cle Elum 76 (RE Powell) - Initial Subsurface Investigation

Location: 1000 North 1st Steet, Ele Elum WA Approximate Elevation:

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

Asphalt surface approximately 3 inches underlain by: 
Light brown, moist, medium dense SAND, coarse grained, poorly 
graded, some medium to coarse gravel. 

Monitoring Well  

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

TD at 12 feet bgs. 
Groundwater encountered at approximately 11 feet bgs ATD. 
Boring backfilled with bentonite chips. 

Dark gray, wet, medium dense GRAVEL, fine to coarse, some coarse sand. 

at 7 feet: fine to coarse sand with fine to coarse gravel. 
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   Date: 7/31/2012
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B6-1-4 1659 0.0
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B6-2-8 1702 1.9
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Observed
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2-inch O.D. split spoon sample

No Recovery

Contact located approximately

Groundwater level at time of drilling

or date of measurement

Explanation
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Subcontractor/Equipment:  ESN - Carlos Trujillo Drilling Method/Drilling Rig: Direct Push Probe - Geoprobe

PROJECT: Cle Elum 76 (RE Powell) - Initial Subsurface Investigation

Location: 1000 North 1st Steet, Ele Elum WA Approximate Elevation:

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

Concrete surface, approximately 3 inches, underlain by: 
Brown, moist, loose SAND, fine grained. 

Monitoring Well  

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

TD at 16 feet bgs. 
Groundwater encountered at approximately 10 feet bgs ATD. 
Boring backfilled with bentonite chips. 

Brown, wet, medium dense GRAVEL, fine to coarse, poorly graded, 
some fine to coarse sand. 

at 12 feet: medium grained, trace to no sand, saturated. 

at 3-1/2 feet: with fine to coarse gravel. 
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0908

NA NA

SP

B7-1-4 0912 0.8

Not 

Observed

5

B7-2-6 0916 0.8

10

B7-3-11 0921 48
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15

20
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2-inch O.D. split spoon sample

No Recovery

Contact located approximately

Groundwater level at time of drilling

or date of measurement

Explanation
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Subcontractor/Equipment:  ESN - Carlos Trujillo Drilling Method/Drilling Rig: Direct Push Probe - Geoprobe

PROJECT: Cle Elum 76 (RE Powell) - Initial Subsurface Investigation

Location: 1000 North 1st Steet, Ele Elum WA Approximate Elevation:

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

Asphalt surface approximately 3 inches underlain by: 
Brown, moist, medium dense SAND with gravel; fine to coarse sand, 
poorly graded, medium to coarse gravel. 

Monitoring Well  

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

TD at 12 feet bgs. 
Groundwater encountered at approximately 11 feet bgs ATD. 
Boring backfilled with bentonite chips. 

Dark gray, wet, dense GRAVEL, fine grained, with coarse sand. 
Strong HC odor. 

fine to coarse gravel. 
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NA NA

SP

B8-1-4 1613 1.8
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B8-3-11 1624 37
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2-inch O.D. split spoon sample

No Recovery

Contact located approximately

Groundwater level at time of drilling

or date of measurement

Explanation
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Subcontractor/Equipment:  ESN - Carlos Trujillo Drilling Method/Drilling Rig: Direct Push Probe - Geoprobe

PROJECT: Cle Elum 76 (RE Powell) - Initial Subsurface Investigation

Location: 1000 North 1st Steet, Ele Elum WA Approximate Elevation:

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

Concrete surface approximately 3 inches underlain by: 
Brown, moist, loose SAND, fine grained. 

Monitoring Well  

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

TD at 12 feet bgs. 
Groundwater encountered at approximately 11 feet bgs ATD. 
Boring backfilled with bentonite chips. 

Brown, wet, medium dense GRAVEL, medium grained. 

at 5 feet: fine to coarse grained, poorly graded, with fine to 
coarse gravel. 
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No Recovery

Contact located approximately

Groundwater level at time of drilling

or date of measurement

Explanation
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Subcontractor/Equipment:  ESN - Carlos Trujillo Drilling Method/Drilling Rig: Direct Push Probe - Geoprobe

PROJECT: Cle Elum 76 (RE Powell) - Initial Subsurface Investigation

Location: 1000 North 1st Steet, Ele Elum WA Approximate Elevation:

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

Brown, moist, loose SAND, fine grained, trace silt. 

Monitoring Well  

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

TD at 12 feet bgs. 
Groundwater encountered at approximately 10 feet bgs ATD. 
Boring backfilled with bentonite chips. 

Brown, wet, medium dense GRAVEL, medium grained, trace coarse sand. 

at 6 feet: coarse sand with fine to coarse gravel. 

at 11 feet: fine to coarse gravel. 

Asphalt surface - approximately 3 inches - underlain by: 
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   Date: 7/31/2012
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NA NA
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Groundwater level at time of drilling

or date of measurement

Explanation
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Subcontractor/Equipment:  ESN - Carlos Trujillo Drilling Method/Drilling Rig: Direct Push Probe - Geoprobe

PROJECT: Cle Elum 76 (RE Powell) - Initial Subsurface Investigation

Location: 1000 North 1st Steet, Ele Elum WA Approximate Elevation:

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

Dark brown, moist, medium dense SAND, fine grained, trace medium 
gravel. 

Monitoring Well  

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

TD at 12 feet bgs. 
Groundwater encountered at approximately 10 feet bgs ATD. 
Boring backfilled with bentonite chips. 

Dark brown, wet, medium dense GRAVEL with sand, fine to coarse gravel, 
coarse sand. 

at 6-1/2 feet: brown, fine to coarse sand, with fine to coarse gravel. 

Asphalt surface - approximatley 3 inches thick - underlain by: 
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   Date: 10/10/2012

1910 NA NA

SM

B11-S1-3.5/4.0 0914 0.0

5

GW

B11-S2-7.5/8.0 0917 26.8

10
B11-S3-9.5/10.0 0927 39.4

Not 

Observed

B11-S4-11.5/12.0 0936 6.4
Slight 

Sheen

15
GP/GW

B11-S5-15.0/15.5 0946 3.4
Not 

Observed

20

25

2-inch O.D. split spoon sample

No Recovery

Contact located approximately

Groundwater level at time of drilling

or date of measurement

Logged By: Y. Van

PROJECT: Cle Elum 76 - 2nd Probe Subsurface Investigation

Location: 1000 East 1st Street, Cle Elum, WA Approximate Elevation:

Subcontractor/Equipment:  ESN - Marty Haun Drilling Method/Drilling Rig: Direct Push Probe/Power Probe 9600
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Explanation

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

Asphalt surface, approximately 2 inches, underlain by 
Brown, dry, medium dense, silty SAND, local gravel.     (FILL) 

Monitoring Well  

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

TD at 16 feet bgs. 
Groundwater encountered at approximately 10 feet bgs ATD. 
Installed temporary retractable stainless screen at 11 feet to 14 feet. 
Groundwater collected at 1022. 
Boring backfilled with bentonite chips. 

at 9 1/2 feet to 10 feet: strong fuel odor. Becomes moist to wet. 

Gray-brown, dry, medium dense to dense, sandy GRAVEL, fine to 
coarse size gravel, fine to coarse grained sand, subround gravel. 
No petroleum hydrocarbon odor. 

at 12 feet: saturated. Strong fuel odor. Slight sheen.  

at 14 feet to 15 feet: well sorted medium size gravel, subround. 
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   Date: 10/10/2012

1056 NA NA

SM

B12-S1-3.0/3.5 1106 0.1

5

GW

B12-S2-7.0/7.5 1109 0.4

10
B12-S3-9.5/10.0 1114 80

Not 

Observed

B12-S4-11.5/12.0 1117 3.1
Not 

Observed

GP/GW

15

B12-S5-15.5/16.0 1126
Not 

Observed

20

25

2-inch O.D. split spoon sample

No Recovery

Contact located approximately

Groundwater level at time of drilling

or date of measurement

Subcontractor/Equipment:  ESN - Marty Haun Drilling Method/Drilling Rig: Direct Push Probe/Power Probe 9600

PROJECT: Cle Elum 76 - 2nd Probe Subsurface Investigation

Location: 1000 East 1st Street, Cle Elum, WA Approximate Elevation:

Logged By: Y. Van
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Explanation

Clean Sand 

Grout/Concrete 

at 3 feet to 3-1/2 feet: slight fuel odor. 

Bentonite 

Screened Casing 

Blank Casing 

Dirt/soil surface underlain by 
Brown, dry, medium dense, silty SAND with gravel.  (FILL) 

Monitoring Well  

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

TD at 16 feet bgs. 
Groundwater encountered at approximately 10 feet bgs ATD. 
Installed temporary retractable stainless screen at 11 feet to 14 feet. 
Groundwater collected at 1240. 
Boring backfilled with bentonite chips. 

at 9 1/2 feet to 10 feet: strong fuel odor. Becomes moist to wet. 

grades to silty SAND with gravel to gravelly silty SAND, fine to 
coarse size gravel, subangular to subround. 

at 12 feet: Saturated. 

at 14 feet to 15 feet: well sorted gravel. 

No obvious fuel odor. 
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   Date: 10/10/2012

1300 NA NA

GW

ML

GW
B13-S1-3.5/4.0 1306 0.1

5

B13-S2-7.5/8.0 1312 0.3

10

B13-S3-10.5/11.0 1317 147.3
Slight 

Sheen

15

B13-S4-15.0/15.5 1324

20

25

2-inch O.D. split spoon sample

No Recovery

Contact located approximately

Groundwater level at time of drilling

or date of measurement

Subcontractor/Equipment:  ESN - Marty Haun Drilling Method/Drilling Rig: Direct Push Probe/Power Probe 9600

PROJECT: Cle Elum 76 - 2nd Probe Subsurface Investigation

Location: 1000 East 1st Street, Cle Elum, WA Approximate Elevation:

Logged By: Y. Van
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Explanation

Clean Sand 

Grout/Concrete 

Dark brown, moist, medium stiff, SILT. 

Bentonite 

Screened Casing 

Blank Casing 

Asphalt surface approximately 2 inches, underlain by 
Sandy gravel base.     (FILL) 

Monitoring Well  

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

TD at 16 feet bgs. 
Groundwater encountered at approximately 10-1/2 feet to 11 feet bgs ATD. 
Installed temporary retractable stainless screen at 11 feet to 14 feet. 
Groundwater collected at 1406. 
Boring backfilled with bentonite chips. 

at 7 1/2 feet to 8 feet: no obvious fuel odor. 

Gray, dry, medium dense, sandy GRAVEL, fine to coarse size 
gravel, fine to coarse grained sand, subround gravel. 

at 10-1/2 feel to 11 feet: becomes moist to wet; strong fuel odor. 

at 12 feet: saturated to approximately 14 feet; local pockets of 
moisture to 16 feet. Matrix sandy GRAVEL with some silt. 

Note: boring produced discontinuous water. 
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   Date: 10/10/2012

1444 NA NA

SM/SW

B14-S1-3.5/4.0 1448 0.0

5

GW

B14-S2-7.0/7.5 1454 0.0

10

B14-S3-11.0/11.5 1502 0.0
Not 

Observed

GP    

GW

15

B14-S4-15.5/16.0 1509
Not 

Observed

20

25

2-inch O.D. split spoon sample

No Recovery

Contact located approximately

Groundwater level at time of drilling

or date of measurement

Subcontractor/Equipment:  ESN - Marty Haun Drilling Method/Drilling Rig: Direct Push Probe/Power Probe 9600

PROJECT: Cle Elum 76 - 2nd Probe Subsurface Investigation

Location: 1000 East 1st Street, Cle Elum, WA Approximate Elevation:

Logged By: Y. Van
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Explanation

Clean Sand 

Grout/Concrete 

Brown-gray, dry, medium dense, silty SAND with gravel to gravelly SAND, 
fine to coarse grained sand. 

Bentonite 

Screened Casing 

Blank Casing 

Asphalt surface approximately 2 inches, underlain by 
Sandy gravel base.     (FILL) 

Monitoring Well  

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

TD at 16 feet bgs. 
Groundwater encountered at approximately 11 feet to 11-1/2 feet bgs ATD. 
Installed temporary retractable stainless screen at 11 feet to 14 feet. 
Groundwater collected at 1525. 
Boring backfilled with bentonite chips. 

at 7 feet: slight fuel odor? 

Gray, dry, medium dense to dense, sandy GRAVEL, fine to coarse size 
gravel, fine to coarse grained sand, subangular to subround gravel. 

at 11 feet to 11-1/2 feet: becomes moist to wet. No obvious fuel odor. 

locally well sorted gravel. 
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   Date: 10/10/2012

SM

1551 NA NA

B15-S1-3.0/3.5 1557 0.0

5

GW

B15-S2-7.5/8.0 1604 0.0

10

B15-S3-11.5/12.0 1613 0.0
Not 

Observed

15

20

25

2-inch O.D. split spoon sample

No Recovery

Contact located approximately

Groundwater level at time of drilling

or date of measurement

Subcontractor/Equipment:  ESN - Marty Haun Drilling Method/Drilling Rig: Direct Push Probe/Power Probe 9600

PROJECT: Cle Elum 76 - 2nd Probe Subsurface Investigation

Location: 1000 East 1st Street, Cle Elum, WA Approximate Elevation:

Logged By: Y. Van
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Explanation

Clean Sand 

Grout/Concrete 

Brown-gray, dry, medium dense to dense, sandy GRAVEL, fine to coarse 
size gravel, fine to coarse grained sand, subangular to subround gravel. 

Bentonite 

Screened Casing 

Blank Casing 

Gravel surface, underlain by 
Brown-gray, dry, medium dense, silty SAND with gravel, fine to medium 
size gravel.   (FILL) 

Monitoring Well  

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

Clean Sand 

Grout/Concrete 

Bentonite 

Screened Casing 

Blank Casing 

TD at 14 feet bgs. 
Groundwater encountered at approximately 11-1/2 feet to 12 feet bgs ATD. 
Installed temporary retractable stainless screen at 11 feet to 14 feet. 
Groundwater collected at 1640. 
Boring backfilled with bentonite chips. 

at 11-1/2 feet to 12 feet: becomes moist to wet. 
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Approximate Elevation:

   Date: 11/6/2012

0958 NA NA
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Logged By: L. Chaidez

PROJECT: Cle Elum 76 - 3rd Probe Investigation

Location: 1000 North 1st Street, Cle Elum, WA

Subcontractor/Equipment:  ESN / L.A.R. / Chris Ross Drilling Method/Drilling Rig: Direct Push Probe

1903' MSL

Clean Sand 

Groundwater level at time of 
drilling or date of measurement 

Grout/Concrete 

at 8 feet: wet. Strong hydrocarbon type odor. 

Bentonite 

Screened Casing 

Dirt surface, underlain by 
Brown, moist, medium dense, SAND, fine grained. Strong hydrocarbon 
type odor. 

Monitoring Well Construction 

Blank Casing 

TD at 10 feet bgs. 
Groundwater encountered at approximately 8 feet bgs ATD. 
Installed retractable s.s. screen at 7 to10 ft bgs. 
Groundwater collected at 1040. 
Boring backfilled with bentonite chips. 

Gray, saturated, very dense, GRAVEL, medium to coarse, 
subangular. Strong hydrocarbon type odor.  

at 2 1/2 feet: fine to coarse grained SAND, well graded, with fine 
to coarse gravel, subangular. 

Explanation 

2-inch O.D. split spoon sample 

No Recovery 

Contact located approximately 

ATD 
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Approximate Elevation:

   Date: 11/6/2012

1046 NA NA

SP
B17-S1-2 1050 1.3
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B17-S2-4 1055 2.5
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Subcontractor/Equipment:  ESN / L.A.R. / Chris Ross Drilling Method/Drilling Rig: Direct Push Probe

PROJECT: Cle Elum 76 - 3rd Probe Investigation

Location: 1000 North 1st Street, Cle Elum, WA 1903' MSL

Clean Sand 

Groundwater level at time of 
drilling or date of measurement 

Grout/Concrete 

at 9 feet: gray, wet. Strong hydrocarbon type odor. 

Bentonite 

Screened Casing 

Dirt surface, underlain by 
Brown, moist, medium dense, SAND, fine grained. Hydrocarbon type odor. 

Monitoring Well Construction 

Blank Casing 

TD at 10 feet bgs. 
Groundwater encountered at approximately 9 feet bgs ATD. 
Installed retractable s.s. screen at 7 to10 ft bgs. 
Groundwater collected at 1120 
Boring backfilled with bentonite chips. 

at 2 feet: fine to coarse grained, well graded, some medium gravel. 

Brown, moist, very dense, sandy GRAVEL, fine to coarse, fine to 
coarse grained sand. Mild hydrocarbon odor. 

at 2-1/2 feet: with fine to coarse gravel. Mild hydrocarbon odor. 

Explanation 

2-inch O.D. split spoon sample 

No Recovery 

Contact located approximately 

ATD 
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Approximate Elevation:

   Date: 11/6/2012

1155 NA NA

SW
B18-S1-2 1201 1.0
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Logged By: L. Chaidez
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Subcontractor/Equipment:  ESN / L.A.R. / Chris Ross Drilling Method/Drilling Rig: Direct Push Probe

PROJECT: Cle Elum 76 - 3rd Probe Investigation

Location: 1000 North 1st Street, Cle Elum, WA 1903' MSL

Clean Sand 

Groundwater level at time of 
drilling or date of measurement 

Grout/Concrete 

at 10 feet: gray, wet. Hydrocarbon type odor. 

Bentonite 

Screened Casing 

Dirt surface, underlain by 
Brown, moist, medium dense, SAND, fine to coarse grained. 

Monitoring Well Construction 

Blank Casing 

TD at 11 feet bgs. 
Groundwater encountered at approximately 10 feet bgs ATD. 
Installed retractable s.s. screen at 8 to11 ft bgs. 
Groundwater collected at 1232 
Boring backfilled with bentonite chips. 

Brown, moist, very dense, sandy GRAVEL, fine to coarse, fine to 
coarse gravel, subrounded, fine to coarse grained sand. 

at 2-1/2 feet: coarse sand, with fine to medium size gravel. 

Explanation 

2-inch O.D. split spoon sample 

No Recovery 

Contact located approximately 

ATD 
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Approximate Elevation:

   Date: 11/6/2012

time? NA NA

SW B19-S1-2 1312 170
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Logged By: L. Chaidez
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Subcontractor/Equipment:  ESN / L.A.R. / Chris Ross Drilling Method/Drilling Rig:  Hand Bored

PROJECT: Cle Elum 76 - 3rd Probe Investigation

Location: 1000 North 1st Street, Cle Elum, WA 1903' MSL

Clean Sand 

Groundwater level at time of 
drilling or date of measurement 

Grout/Concrete 

Bentonite 

Screened Casing 

Dirt surface, underlain by 
Brown, moist, medium dense, SAND, with gravel. 

Monitoring Well Construction 

Blank Casing 

TD at 4 feet bgs. 
Groundwater not encountered ATD. 
Boring backfilled with bentonite chips. 

Explanation 

2-inch O.D. split spoon sample 

No Recovery 

Contact located approximately 

ATD 

Refusal at 4 feet. 
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Approximate Elevation:

   Date: 11/6/2012

1329 NA NA

SW
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Logged By: L. Chaidez
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Subcontractor/Equipment:  ESN / L.A.R. / Marty Haun Drilling Method/Drilling Rig: Direct Push Probe

PROJECT: Cle Elum 76 - 3rd Probe Investigation

Location: 1000 North 1st Street, Cle Elum, WA 1904' MSL

Clean Sand 

Groundwater level at time of 
drilling or date of measurement 

Grout/Concrete 

Brown, saturated, dense, GRAVEL, fine to coarse, subangular. 

Bentonite 

Screened Casing 

Gravel surface, underlain by 
Brown, moist, medium dense, SAND with gravel.     (FILL) 

Monitoring Well Construction 

Blank Casing 

TD at 12 feet bgs. 
Groundwater encountered at approximately 10 feet bgs ATD. 
Installed retractable s.s. screen at 8 to 11 ft bgs. 
Groundwater collected at 1357 
Boring backfilled with bentonite chips. 

Brown, moist, medium dense, SAND, fine to coarse grained sand, 
local medium size gravel. 

Explanation 

2-inch O.D. split spoon sample 

No Recovery 

Contact located approximately 

ATD 
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Approximate Elevation:

   Date: 11/6/2012

1402 NA NA
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B21-S1-4 1410 0.4
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Subcontractor/Equipment:  ESN / L.A.R. / Marty Haun Drilling Method/Drilling Rig: Direct Push Probe

PROJECT: Cle Elum 76 - 3rd Probe Investigation

Location: 1000 North 1st Street, Cle Elum, WA 1904' MSL

Clean Sand 

Groundwater level at time of 
drilling or date of measurement 

Grout/Concrete 

at 11-1/2 feet: gray, wet. 

Bentonite 

Screened Casing 

Asphalt surface, underlain by 
Brown, moist, dense, SAND with gravel, fine to coarse grained sand, 
medium to coarse gravel. 

Monitoring Well Construction 

Blank Casing 

TD at 12 feet bgs. 
Groundwater encountered at approximately 11-1/2 feet bgs ATD. 
Installed retractable s.s. screen at 8 to11 ft bgs. 
Groundwater collected at 1440 
Boring backfilled with bentonite chips. 

Brown, moist, dense, GRAVEL, with sand, medium to coarse 
gravel, fine to coarse grained sand. 

Explanation 

2-inch O.D. split spoon sample 

No Recovery 

Contact located approximately 

ATD 
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Approximate Elevation:

   Date: 11/6/2012

1446 NA NA
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B22-S1-4 1448 0.0
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10 B22-S3-10 1506 0.0
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Subcontractor/Equipment:  ESN / L.A.R. / Marty Haun Drilling Method/Drilling Rig: Direct Push Probe / Geoprobe 9500 PTD

PROJECT: Cle Elum 76 - 3rd Probe Investigation

Location: 1000 North 1st Street, Cle Elum, WA 1904' MSL

Clean Sand 

Groundwater level at time of 
drilling or date of measurement 

Grout/Concrete 

at 11 feet: gray, wet. 

Bentonite 

Screened Casing 

Asphalt surface, underlain by 
Brown, moist, medium dense, SAND, with gravel, fine to coarse grained 
sand, medium to coarse gravel. 

Monitoring Well Construction 

Blank Casing 

TD at 12 feet bgs. 
Groundwater encountered at approximately 10 feet bgs ATD. 
Installed retractable s.s. screen at 8 to 11 feet bgs. 
Groundwater collected at 1523 
Boring backfilled with bentonite chips. 

Brown, moist, very dense, sandy GRAVEL, medium to coarse gravel, 
fine grained sand. 

Explanation 

2-inch O.D. split spoon sample 

No Recovery 

Contact located approximately 

ATD 

at 4 feet: very dense. 
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Approximate Elevation:

   Date: 11/6/2012

1615 NA NA

SW

B23-S1-4 1618 2.3

5

GW

B23-S2-8 1621 1.4

10 B23-S3-10 1628 84.5

15

20

25

Subcontractor/Equipment:  ESN / L.A.R. / Marty Haun Drilling Method/Drilling Rig: Direct Push Probe / Geoprobe 9500 PTD

1903' MSL

PROJECT: Cle Elum 76 - 3rd Probe Investigation

Location: 1000 North 1st Street, Cle Elum, WA

Logged By: L. Chaidez
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Clean Sand 

Groundwater level at time of 
drilling or date of measurement 

Grout/Concrete 

at 11 feet: wet. 

Bentonite 

Screened Casing 

Asphalt surface, underlain by 
Brown, moist, medium dense, SAND, fine grained sand. 

Monitoring Well Construction 

Blank Casing 

TD at 12 feet bgs. 
Groundwater encountered at approximately 11 feet bgs ATD. 
Installed retractable s.s. screen at 8 to 11 feet bgs. 
Groundwater collected at 1640 
Boring backfilled with bentonite chips. 

Brown, moist, dense, sandy GRAVEL, fine to coarse gravel, fine to 
coarse grained sand. 

Explanation 

2-inch O.D. split spoon sample 

No Recovery 

Contact located approximately 

ATD 

at 10 feet: gray. Strong hydrocarbon type odor. 

at 2-1/2 feet: with gravel, medium to coarse. 
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Approximate Elevation:

   Date: 11/6/2012

1535 NA NA
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Drilling Method/Drilling Rig: Direct Push Probe / Geoprobe

PROJECT: Cle Elum 76 - 3rd Probe Investigation

Location: 1000 North 1st Street, Cle Elum, WA

Subcontractor/Equipment:  ESN / L.A.R. / Marty Haun

Clean Sand 

Groundwater level at time of 
drilling or date of measurement 

Grout/Concrete 

Bentonite 

Screened Casing 

Asphalt surface, underlain by 
Brown, moist, dense, SAND, with gravel, fine grained sand, medium gravel. 

Monitoring Well Construction 

Blank Casing 

TD at 12 feet bgs. 
Groundwater encountered at approximately 9-1/2 feet bgs ATD. 
Installed retractable s.s. screen at 8 to11 feet bgs. 
Groundwater collected at 1605 
Boring backfilled with bentonite chips. 

Light brown, wet, very dense, GRAVEL, coarse gravel, some 
coarse grained sand. 

Explanation 

2-inch O.D. split spoon sample 

No Recovery 

Contact located approximately 

ATD 

at 4 feet: very dense, coarse gravel. 
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Libby Environmental, Inc. 
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Libby Environmental, Inc. 4139 Libby Road NE
Olympia, WA 98506

Phone: (360) 352-2110
CLE ELUM 76 FUEL SPILL PROJECT FAX: (360) 352-4154
AEG, LLC Email: libbyenv@aol.com
Cle Elum, Washington
Libby Project # L120726-4

Sample Date Surrogate Diesel Oil
Number Analyzed Recovery (%) (mg/kg) (mg/kg)
Method Blank 7/26/12 99 nd nd
TPN-B-6.2 7/26/12 int 453 nd
TPN-SE-3.5 7/26/12 83 56 nd
TPN-SE-3.5 Dup 7/26/12 94 65 nd
S1-2.0 7/26/12 130 nd nd
S3-2.5 7/26/12 int 145 nd
S4-1.5 7/26/12 int 15510 nd
TPS-B-6.5 7/26/12 72 nd 193
TPW-B-6.5 7/26/12 76 nd 180
TPS2-B-7.0 7/26/12 int 280 nd

Practical Quantitation Limit 25 100

"nd" Indicates not detected at the listed detection limits
"int" Indicates that interference prevents determination

ACCEPTABLE RECOVERY LIMITS FOR SURROGATE (2-F Biphenyl): 65% TO 135%

Analyses of Diesel & Oil  (NWTPH-Dx/Dx Extended) in Soil

ANALYSES PERFORMED BY:  Kyle Williams & Paul Burke

Page 1 of 1



Libby Environmental, Inc. 4139 Libby Road NE
Olympia, WA 98506

Phone: (360) 352-2110
CLE ELUM 76 FUEL SPILL PROJECT FAX: (360) 352-4154
AEG, LLC Email: libbyenv@aol.com
Cle Elum, Washington
Libby Project # L120726-4

Sample Date Benzene Toluene Ethylbenzene Xylenes Gasoline Surrogate
Number Analyzed (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Recovery (%)
Method Blank 7/26/12 nd nd nd nd nd 98
LCS 7/26/12 101% 112% 99
TPS-SN-4.0 7/26/12 nd nd nd nd nd 80
TPS-SN-4.0 Dup 7/26/12 nd nd nd nd nd 87
TPS-B-6.5 7/26/12 nd nd nd nd nd 74
TPW-B-6.5 7/26/12 nd nd nd nd nd 75
TPS2-B-7.0 7/26/12 0.25 0.4 0.05 0.29 nd 80
TPS-B-6.5 MS 7/26/12 85% 94% 80

Practical Quantitation Limit 0.02 0.10 0.05 0.15 10

"nd" Indicates not detected at the listed detection limits.
"int" Indicates that interference prevents determination.

ACCEPTABLE RECOVERY LIMITS FOR SURROGATE (Trifluorotoluene): 65% TO 135%

Analyses of Gasoline (NWTPH-Gx) & BTEX (EPA Method 8021B) in Soil

ANALYSES PERFORMED BY:  Kyle Williams & Paul Burke



Libby Environmental, Inc. 4139 Libby Road NE
Olympia, WA 98506

Phone: (360) 352-2110
CLE ELUM 76 FUEL SPILL PROJECT FAX: (360) 352-4154
AEG, LLC Email: libbyenv@aol.com
Cle Elum, Washington
Libby Project # L120726-4

Sample Date Benzene Toluene Ethylbenzene Xylenes Gasoline Surrogate
Number Analyzed (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Recovery (%)
Method Blank 7/26/12 nd nd nd nd nd 111
LCS 7/26/12 76% 76% 94
TPN-B-6.2 7/26/12 19.5 182 92 546 6740 95
TPN-SE-3.5 7/26/12 nd nd nd nd nd 97
TPN-SE-3.5 Dup 7/26/12 nd nd nd nd nd 95
S1-2.0 7/26/12 314 214 792 3840 50500 92
S3-2.5 7/26/12 0.62 3.15 1.31 6.52 112 94
S4-1.5 7/26/12 324 360 335 1550 21700 102
L120726-4 MS 7/26/12 70% 70% 94
L120726-4 MSD 7/26/12 72% 74% 94

Practical Quantitation Limit 0.02 0.10 0.05 0.15 10

"nd" Indicates not detected at the listed detection limits.
"int" Indicates that interference prevents determination.

ACCEPTABLE RECOVERY LIMITS FOR SURROGATE (Toluene-d8): 65% TO 135%

Analyses of Gasoline (NWTPH-Gx) & BTEX (EPA Method 8260C) in Soil

ANALYSES PERFORMED BY:  Paul Burke / Sherry Chilcutt



Libby Environmental, Inc. 4139 Libby Road NE
Olympia, WA 98506

Phone: (360) 352-2110
CLE ELUM 76 FUEL SPILL PROJECT FAX: (360) 352-4154
AEG, LLC Email: libbyenv@aol.com
Cle Elum, Washington
Libby Project # L120726-4

Sample Date Benzene Toluene Ethylbenzene Xylenes Gasoline Surrogate
Number Analyzed (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Recovery (%)
Method Blank 7/27/12 nd nd nd nd nd 87
LCS 7/27/12 92% 104% 91
TPN-SW-4.0 7/27/12 nd nd nd nd nd 81
TPN-SW-4.0 Dup 7/27/12 nd nd nd nd nd 86
TPN-B-5.5 7/27/12 1.54 6.38 1.63 12.8 277 87
S2-3.5 7/27/12 8.68 56.9 15.2 109 7890 88
TPSW-B-4.0 7/27/12 nd nd nd 0.37 12.7 69
TPW-B-7.0 7/27/12 nd nd nd nd nd 72
TPS2-B-4.0 7/27/12 nd nd nd nd nd 81
TPSW-B-4.0 MS 7/27/12 89% 97% 89

Practical Quantitation Limit 0.02 0.10 0.05 0.15 10

"nd" Indicates not detected at the listed detection limits.
"int" Indicates that interference prevents determination.

ACCEPTABLE RECOVERY LIMITS FOR SURROGATE (Trifluorotoluene): 65% TO 135%

Analyses of Gasoline (NWTPH-Gx) & BTEX (EPA Method 8021B) in Soil

ANALYSES PERFORMED BY:  Kyle Williams & Paul Burke



Libby Environmental, Inc. 4139 Libby Road NE
Olympia, WA 98506

Phone: (360) 352-2110
CLE ELUM 76 FUEL SPILL PROJECT FAX: (360) 352-4154
AEG, LLC Email: libbyenv@aol.com
Cle Elum, Washington
Libby Project # L120726-4
Client Project # 12-164

Sample Description  Method TPN-B-6.2 S4-1.5
Blank

Date Sampled N/A 7/26/12 7/26/12
Date Analyzed PQL 7/26/12 7/26/12 7/26/12

(mg/kg) (mg/kg) (mg/kg) (mg/kg)

Benzene 0.02 nd 19.5 324
Toluene 0.02 nd 182 360
Ethylbenzene 0.03 nd 92.0 335
Total Xylenes 0.03 nd 546 1550
1,2-Dichloroethane (EDC) 0.03 nd nd nd
1,2-Dibromoethane (EDB) * 0.005 nd nd nd
Total Naphthalenes 0.03 nd 370 695
Methyl tert- Butyl Ether (MTBE) 0.02 nd nd nd

Surrogate Recovery
Dibromofluoromethane 89 86 79
1,2-Dichloroethane-d4 66 76 85
Toluene-d8 111 95 102
4-Bromofluorobenzene 81 94 93
"nd"  Indicates not detected at listed detection limit.
"int"  Indicates that interference prevents determination.

* INSTRUMENT DETECTION LIMIT
ACCEPTABLE RECOVERY LIMITS FOR SURROGATE 65% TO 135%

Specific Halogenated and Aromatic Hydrocarbons by EPA 8260C in Soil

ANALYSES PERFORMED BY:  Paul Burke / Sherry Chilcutt

Page 1 of 2



Libby Environmental, Inc. 4139 Libby Road NE
Olympia, WA 98506

Phone: (360) 352-2110
CLE ELUM 76 FUEL SPILL PROJECT FAX: (360) 352-4154
AEG, LLC Email: libbyenv@aol.com
Cle Elum, Washington
Libby Project # L120726-4
Client Project # 12-164

RPD

Spiked Measured Spike Spiked Measured Spike
Conc. Conc. Recovery Conc. Conc. Recovery

(mg/kg) (mg/kg) (%) (mg/kg) (mg/kg) (%)

Benzene 0.5 0.35 70 0.5 0.36 72 2.8
Toluene 0.5 0.35 70 0.5 0.37 74 5.6

Surrogate Recovery
Dibromofluoromethane 96 84
1,2-Dichloroethane-d4 108 77
Toluene-d8 94 94
4-Bromofluorobenzene 100 93

Spiked Measured Spike
Conc. Conc. Recovery

(mg/kg) (mg/kg) (%)

Benzene 0.5 0.38 76
Toluene 0.5 0.38 76

Surrogate Recovery
Dibromofluoromethane 88
1,2-Dichloroethane-d4 83
Toluene-d8 94
4-Bromofluorobenzene 94

ACCEPTABLE RECOVERY LIMITS FOR  MATRIX SPIKES: 65%-135%
ACCEPTABLE RPD IS 35%

Laboratory Control Sample

ANALYSES PERFORMED BY:  Paul Burke / Sherry Chilcutt

QA/QC Data - EPA 8260C Analyses

Sample Identification: L120726-4
Matrix Spike Matrix Spike Duplicate

Page 2 of 2



Libby Environmental, Inc. 4139 Libby Road NE
Olympia, WA 98506

Phone: (360) 352-2110
CLE ELUM 76 FUEL SPILL PROJECT FAX: (360) 352-4154
AEG, LLC Email: libbyenv@aol.com
Cle Elum, Washington
Libby Project # L120726-4
Client Project # 12-164

Sample Date Lead
Number Analyzed (mg/kg)
Method Blank 7/31/12 nd
TPN-B-6.2 7/31/12 nd
S4-1.5 7/31/12 33
S4-1.5 Dup 7/31/12 44

Practical Quantitation Limit 5.0

"nd" Indicates not detected at the listed detection limits.

Analyses of Lead in Soil by EPA Method 7421

ANALYSES PERFORMED BY:  Dirk Peterson

Page 1 of 2



Libby Environmental, Inc. 4139 Libby Road NE
Olympia, WA 98506

Phone: (360) 352-2110
CLE ELUM 76 FUEL SPILL PROJECT FAX: (360) 352-4154
AEG, LLC Email: libbyenv@aol.com
Cle Elum, Washington
Libby Project # L120726-4
Client Project # 12-164

Sample Date Lead
Number Analyzed (% Recovery)
LCS 7/31/12 101%
S4-1.5 MS 7/31/12 87%
S4-1.5 MSD 7/31/12 int
RPD 7/31/12 int

ACCEPTABLE RECOVERY LIMITS FOR  MATRIX SPIKES: 65%-135%
ACCEPTABLE RPD IS 35%

QA/QC for Lead in Soil by EPA Method 7421

ANALYSES PERFORMED BY:  Dirk Peterson

Page 2 of 2
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Libby Environmental, Inc. 4139 Libby Road NE
Olympia, WA 98506

Phone: (360) 352-2110
CLE ELUM 76 FUEL SPILL PROJECT FAX: (360) 352-4154
AEG, LLC Email: libbyenv@aol.com
Cle Elum, Washington
Libby Project # L120727-5
Client Project # 12-164

Sample Date Benzene Toluene Ethylbenzene Xylenes Gasoline Surrogate
Number Analyzed (µg/l) (µg/l) (µg/l) (µg/l) (µg/l) Recovery (%)
Method Blank 7/27/12 nd nd nd nd nd 93
LCS 7/27/12 81% 86% 93
Poly Tank-1 7/27/12 541 97 nd 1170 12700 86
Poly Tank-1 MS 7/27/12 114% 70% 89
Poly Tank-1 MSD 7/27/12 119% 83% 66

Practical Quantitation Limit 1 2 1 3 100

"nd" Indicates not detected at the listed detection limits.
"int" Indicates that interference prevents determination.

ACCEPTABLE RECOVERY LIMITS FOR SURROGATE (Toluene-d8): 65% TO 135%

Analyses of Gasoline (NWTPH-Gx) & BTEX (EPA Method 8021B) in Water

ANALYSES PERFORMED BY:  Paul Burke / Sherry Chilcutt

Page 1 of 1



Libby Environmental, Inc. 4139 Libby Road NE
Olympia, WA 98506

Phone: (360) 352-2110
CLE ELUM 76 FUEL SPILL PROJECT FAX: (360) 352-4154
AEG, LLC Email: libbyenv@aol.com
Cle Elum, Washington
Libby Project # L120727-5
Client Project # 12-164

Sample Date Surrogate Diesel Oil
Number Analyzed Recovery (%) (µg/l) (µg/l)
Method Blank 7/27/12 112 nd nd
Poly Tank-1 7/27/12 74 nd nd
Poly Tank-1 Dup 7/27/12 74 nd nd

Practical Quantitation Limit 200 400

"nd" Indicates not detected at the listed detection limits.
"int" Indicates that interference prevents determination

ACCEPTABLE RECOVERY LIMITS FOR SURROGATE (2-F Biphenyl): 65% TO 135%

Analyses of Diesel & Oil  (NWTPH-Dx/Dx Extended) in Water

ANALYSES PERFORMED BY:  Paul Burke / Sherry Chilcutt

Page 1 of 1



Libby Environmental, Inc. 4139 Libby Road NE
Olympia, WA 98506

Phone: (360) 352-2110
CLE ELUM 76 FUEL SPILL PROJECT FAX: (360) 352-4154
AEG, LLC Email: libbyenv@aol.com
Cle Elum, Washington
Libby Project # L120727-5
Client Project # 12-164

Sample Date Benzene Toluene Ethylbenzene Xylenes Gasoline Surrogate
Number Analyzed (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Recovery (%)
Method Blank 7/27/12 nd nd nd nd nd 93
LCS 7/27/12 81% 86% 93
S5-1.5 7/27/12 0.078 nd nd 0.20 nd 95
S5-1.5 Dup 7/27/12 0.10 nd nd 0.36 nd 95
TPN-BS-6.0 7/27/12 nd nd nd nd nd 94
TPN2-BSW-6.0 7/27/12 nd nd nd nd nd 95
TPN2-BNW-6.0 7/27/12 nd nd nd nd nd 94
TPN2-SE-NE-2.0 7/27/12 97.8 502 113 688 4210 110
TPN2-SE-NE-4.0 7/27/12 0.12 0.21 0.11 1.28 nd 94
TPN2-SE-SE-2.0 7/27/12 637 2800 710 3330 27800 96
TPN2-SE-SE-4.0 7/27/12 0.95 1.36 0.056 0.16 10 93
TPN2-SE-SE-4.0 Dup 7/27/12 0.94 1.33 0.062 0.18 11 95
TPN2-SS-SE-4.0 7/27/12 nd nd nd nd nd 94
TPN2-SW-SW-2.0 7/27/12 nd nd nd nd nd 92
TPN2-SW-SW-4.0 7/27/12 nd nd nd nd nd 92
TPN3-B-3.5 7/27/12 nd nd nd nd nd 93
TPN3-B-5.5 7/27/12 0.24 1.61 0.39 3.34 28 115
TPN2-BNW-6.0 MS 7/27/12 81% 90% 96
TPN2-BNW-6.0 MSD 7/27/12 81% 87% 93

Practical Quantitation Limit 0.02 0.10 0.05 0.15 10

"nd" Indicates not detected at the listed detection limits.
"int" Indicates that interference prevents determination.

ACCEPTABLE RECOVERY LIMITS FOR SURROGATE (Ttoluene-d8): 65% TO 135%

Analyses of Gasoline (NWTPH-Gx) & BTEX (EPA Method 8260C) in Soil

ANALYSES PERFORMED BY:  Paul Burke / Sherry Chilcutt

Page 1 of 1



Libby Environmental, Inc. 4139 Libby Road NE
Olympia, WA 98506

Phone: (360) 352-2110
CLE ELUM 76 FUEL SPILL PROJECT FAX: (360) 352-4154
AEG, LLC Email: libbyenv@aol.com
Cle Elum, Washington
Libby Project # L120727-5
Client Project # 12-164

Sample Date Surrogate Diesel Oil
Number Analyzed Recovery (%) (mg/kg) (mg/kg)
Method Blank 7/27/12 88 nd nd
S5-1.5 7/27/12 74 nd nd
S5-1.5 Dup 7/27/12 81 nd nd
TPN-BS-6.0 7/27/12 73 nd nd
TPN2-BSW-6.0 7/27/12 86 nd nd
TPN2-BNW-6.0 7/27/12 88 nd nd
TPN2-SE-NE-2.0 7/27/12 82 nd nd
TPN2-SE-NE-4.0 7/27/12 84 269 nd
TPN2-SE-SE-2.0 7/27/12 133 nd nd
TPN2-SE-SE-4.0 7/27/12 82 211 nd
TPN2-SE-SE-4.0 Dup 7/27/12 71 262 nd
TPN2-SS-SE-4.0 7/27/12 95 nd nd
TPN2-SW-SW-2.0 7/27/12 88 nd nd
TPN2-SW-SW-4.0 7/27/12 83 nd nd
TPN3-B-3.5 7/27/12 77 nd nd
TPN3-B-5.5 7/27/12 79 nd nd

Practical Quantitation Limit 100 100

"nd" Indicates not detected at the listed detection limits.
"int" Indicates that interference prevents determination

ACCEPTABLE RECOVERY LIMITS FOR SURROGATE (2-F Biphenyl): 65% TO 135%

Analyses of Diesel & Oil  (NWTPH-Dx/Dx Extended) in Soil

ANALYSES PERFORMED BY:  Paul Burke / Sherry Chilcutt

Page 1 of 1



Libby Environmental, Inc. 4139 Libby Road NE
Olympia, WA 98506

Phone: (360) 352-2110
CLE ELUM 76 FUEL SPILL PROJECT FAX: (360) 352-4154
AEG, LLC Email: libbyenv@aol.com
Cle Elum, Washington
Libby Project # L120727-5
Client Project # 12-164

Sample Date Lead
Number Analyzed (mg/kg)
Method Blank 7/28/12 nd
S4-a-1.5 7/28/12 40
S5-1.5 7/28/12 nd

Practical Quantitation Limit 5.0

"nd" Indicates not detected at the listed detection limits.

Analyses of Lead in Soil by EPA Method 7421

ANALYSES PERFORMED BY:  Dirk Peterson

Page 1 of 2



Libby Environmental, Inc. 4139 Libby Road NE
Olympia, WA 98506

Phone: (360) 352-2110
CLE ELUM 76 FUEL SPILL PROJECT FAX: (360) 352-4154
AEG, LLC Email: libbyenv@aol.com
Cle Elum, Washington
Libby Project # L120727-5
Client Project # 12-164

Sample Date Lead
Number Analyzed (% Recovery)
LCS 7/28/12 108%
L120724-1 MS 7/28/12 int
L120724-1 MSD 7/28/12 int
RPD 7/28/12 int

ACCEPTABLE RECOVERY LIMITS FOR  MATRIX SPIKES: 65%-135%
ACCEPTABLE RPD IS 35%

QA/QC for Lead in Soil by EPA Method 7421

ANALYSES PERFORMED BY:  Dirk Peterson

Page 2 of 2



August 07, 2012

Libby Environmental
Jamie Deyman

Attention Jamie Deyman:

RE: Cle Elum 76 Fuel Spill
Lab ID: 1207162

4139 Libby Rd. NE
Olympia, Washington 98506

1311 N. 35th St.
Seattle,  WA 98103
T: (206) 352-3790
F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 2 sample(s) on 7/31/2012 for the analyses presented in the 
following report.

Michael Dee

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont 
Analytical, Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Sr. Chemist / Principal

Polyaromatic Hydrocarbons by EPA Method 8270 (SIM)
Sample Moisture (Percent Moisture)

www.fremontanalytical.com        

 Page 1 of 8
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08/07/2012Date:

Project: Cle Elum 76 Fuel Spill
CLIENT: Libby Environmental

Lab Order: 1207162

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected

1207162-001 S4-a-1.5 07/27/2012 3:30 PM 07/31/2012 9:54 AM
1207162-002 S5-1.5 07/27/2012 3:20 PM 07/31/2012 9:54 AM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

 Page 2 of 8



Project: Cle Elum 76 Fuel Spill
CLIENT: Libby Environmental

8/7/2012

Case Narrative
1207162

Date:
WO#:

I. SAMPLE RECEIPT:
All samples were received intact.  

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on 
the analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix 
to check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not 
have been a sample submitted in this sample delivery group. The validity of the analytical procedures 
for which data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) 
and the Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to 
ensure method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.
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Project: Cle Elum 76 Fuel Spill

Client Sample ID: S4-a-1.5

Collection Date: 7/27/2012 3:30:00 PM

Matrix: Soil

Client: Libby Environmental

Lab ID: 1207162-001

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

8/7/2012
1207162

Date Reported:
WO#:

Polyaromatic Hydrocarbons by EPA Method 8270 (SIM) Analyst: PHBatch ID:  2922

Benz(a)anthracene 8/4/2012 6:59:00 AM47.7 µg/Kg-dry 1ND
Chrysene 8/4/2012 6:59:00 AM47.7 µg/Kg-dry 1ND
Benzo(b)fluoranthene 8/4/2012 6:59:00 AM47.7 µg/Kg-dry 1ND
Benzo(k)fluoranthene 8/4/2012 6:59:00 AM47.7 µg/Kg-dry 1ND
Benzo(a)pyrene 8/4/2012 6:59:00 AM47.7 µg/Kg-dry 1ND
Indeno(1,2,3-cd)pyrene 8/4/2012 6:59:00 AM47.7 µg/Kg-dry 1ND
Dibenz(a,h)anthracene 8/4/2012 6:59:00 AM47.7 µg/Kg-dry 1ND
    Surr: 2-Fluorobiphenyl 8/4/2012 6:59:00 AM50.4-142 %REC 196.8
    Surr: Terphenyl-d14 (surr) 8/4/2012 6:59:00 AM48.8-157 %REC 199.1

Sample Moisture (Percent Moisture) Analyst: SCBatch ID:  R5182

Percent Moisture 8/3/2012 11:36:00 AMwt% 16.74

Qualifiers:  B Analyte detected in the associated Method Blank D Dilution was required
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits ND Not detected at the Reporting Limit

RL Reporting Limit S Spike recovery outside accepted recovery limits
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Project: Cle Elum 76 Fuel Spill

Client Sample ID: S5-1.5

Collection Date: 7/27/2012 3:20:00 PM

Matrix: Soil

Client: Libby Environmental

Lab ID: 1207162-002

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

8/7/2012
1207162

Date Reported:
WO#:

Polyaromatic Hydrocarbons by EPA Method 8270 (SIM) Analyst: PHBatch ID:  2922

Benz(a)anthracene 8/4/2012 6:34:00 AM47.3 µg/Kg-dry 1ND
Chrysene 8/4/2012 6:34:00 AM47.3 µg/Kg-dry 1ND
Benzo(b)fluoranthene 8/4/2012 6:34:00 AM47.3 µg/Kg-dry 1ND
Benzo(k)fluoranthene 8/4/2012 6:34:00 AM47.3 µg/Kg-dry 1ND
Benzo(a)pyrene 8/4/2012 6:34:00 AM47.3 µg/Kg-dry 1ND
Indeno(1,2,3-cd)pyrene 8/4/2012 6:34:00 AM47.3 µg/Kg-dry 1ND
Dibenz(a,h)anthracene 8/4/2012 6:34:00 AM47.3 µg/Kg-dry 1ND
    Surr: 2-Fluorobiphenyl 8/4/2012 6:34:00 AM50.4-142 %REC 1112
    Surr: Terphenyl-d14 (surr) 8/4/2012 6:34:00 AM48.8-157 %REC 1127

Sample Moisture (Percent Moisture) Analyst: SCBatch ID:  R5182

Percent Moisture 8/3/2012 11:36:00 AMwt% 15.85

Qualifiers:  B Analyte detected in the associated Method Blank D Dilution was required
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits ND Not detected at the Reporting Limit

RL Reporting Limit S Spike recovery outside accepted recovery limits
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Project: Cle Elum 76 Fuel Spill
CLIENT: Libby Environmental
Work Order: 1207162 QC SUMMARY REPORT

Polyaromatic Hydrocarbons by EPA Method 8270 (SIM)

8/7/2012Date:

Sample ID: MB-2922

Batch ID: 2922 Analysis Date: 8/4/2012

Prep Date: 8/1/2012

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

RL

Client ID: MBLKS

RunNo: 5227

SeqNo: 102278

MBLKSampType:

Benz(a)anthracene 50.0ND
Chrysene 50.0ND
Benzo(b)fluoranthene 50.0ND
Benzo(k)fluoranthene 50.0ND
Benzo(a)pyrene 50.0ND
Indeno(1,2,3-cd)pyrene 50.0ND
Dibenz(a,h)anthracene 50.0ND
    Surr: 2-Fluorobiphenyl 500.0 113 50.4 142567
    Surr: Terphenyl-d14 (surr) 500.0 135 48.8 157675

Sample ID: LCS-2922

Batch ID: 2922 Analysis Date: 8/4/2012

Prep Date: 8/1/2012

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

RL

Client ID: LCSS

RunNo: 5227

SeqNo: 102279

LCSSampType:

Benz(a)anthracene 1,000 127 70 13050.0 01,270
Chrysene 1,000 108 70 13050.0 01,080
Benzo(b)fluoranthene 1,000 106 70 13050.0 01,060
Benzo(k)fluoranthene 1,000 106 70 13050.0 01,060
Benzo(a)pyrene 1,000 105 70 13050.0 01,050
Indeno(1,2,3-cd)pyrene 1,000 105 70 13050.0 01,050
Dibenz(a,h)anthracene 1,000 105 70 13050.0 01,050
    Surr: 2-Fluorobiphenyl 500.0 112 50.4 142559
    Surr: Terphenyl-d14 (surr) 500.0 126 48.8 157632

Qualifiers:  B Analyte detected in the associated Method Blank D Dilution was required E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits ND Not detected at the Reporting Limit

R RPD outside accepted recovery limits RL Reporting Limit S Spike recovery outside accepted recovery limits
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Project: Cle Elum 76 Fuel Spill
CLIENT: Libby Environmental
Work Order: 1207162 QC SUMMARY REPORT

Polyaromatic Hydrocarbons by EPA Method 8270 (SIM)

8/7/2012Date:

Sample ID: LCSD-2922

Batch ID: 2922 Analysis Date: 8/4/2012

Prep Date: 8/1/2012

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

RL

Client ID: LCSS02

RunNo: 5227

SeqNo: 102280

LCSDSampType:

Benz(a)anthracene 1,000 116 70 130 3050.0 0 1,271 9.311,160
Chrysene 1,000 97.4 70 130 3050.0 0 1,079 10.2974
Benzo(b)fluoranthene 1,000 95.0 70 130 3050.0 0 1,062 11.2950
Benzo(k)fluoranthene 1,000 96.3 70 130 3050.0 0 1,062 9.78963
Benzo(a)pyrene 1,000 93.8 70 130 3050.0 0 1,051 11.3938
Indeno(1,2,3-cd)pyrene 1,000 94.4 70 130 3050.0 0 1,049 10.5944
Dibenz(a,h)anthracene 1,000 94.4 70 130 3050.0 0 1,046 10.2944
    Surr: 2-Fluorobiphenyl 500.0 98.0 50.4 142 0490
    Surr: Terphenyl-d14 (surr) 500.0 113 48.8 157 0565

Sample ID: 1207162-001ADUP

Batch ID: 2922 Analysis Date: 8/4/2012

Prep Date: 8/1/2012

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg-dry

RL

Client ID: S4-a-1.5

RunNo: 5227

SeqNo: 102283

DUPSampType:

Benz(a)anthracene 3048.7 0 0ND
Chrysene 3048.7 0 0ND
Benzo(b)fluoranthene 3048.7 0 0ND
Benzo(k)fluoranthene 3048.7 0 0ND
Benzo(a)pyrene 3048.7 0 0ND
Indeno(1,2,3-cd)pyrene 3048.7 0 0ND
Dibenz(a,h)anthracene 3048.7 0 0ND
    Surr: 2-Fluorobiphenyl 487.2 128 50.4 142 0621
    Surr: Terphenyl-d14 (surr) 487.2 150 48.8 157 0733

Qualifiers:  B Analyte detected in the associated Method Blank D Dilution was required E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits ND Not detected at the Reporting Limit

R RPD outside accepted recovery limits RL Reporting Limit S Spike recovery outside accepted recovery limits
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Libby Environmental, Inc. Chain of Custody Record 
4139 Libby Road NE Ph: 360-352-2110 

Date: 08 /CJ.3 /' 2­ IOlympia, WA 98506 Fax: 360-352-4154 PaQe: I of 

Client: k G, Project M~nager: l/IBJJ - V'1 
Address: /' 05 11 M A-VG ' 20 / Project Name: ~/,-£ £,Lt.JA4 7 ~ 
Phone: (~hO) 662..-Qf35 Fax: Location: /000 1-.5r sr~ e ~ City: (!, L-e St--v.t-1 
Client Project # 12 - 16'-1­ Collector: teo CHm~"Z..- Date of Collection: 0&/0311", 

~ 
~~ 

II " ;to. ~. . 
m ~ " " .., ~tv ~<:::> ~ -t:-' 
.,. • 'Of <Q <Q <Q '0'1.­ 0" :\­ :\-:\-~ :t­ ~0to · .... 
'-tON~t.i' 

Sample Container 
<;:;'1.-" <;:;'1.-" :t-ro<:::> ~o'v ~~ ~0 ~Q ~Q :0-<:::> '0<:::>'0 '0~e; 

':?-<0 ':?-<0 ':?-'0 ~ ~« ~.t:« ~« ~'0 <h~ (J'?­
Sample Number Depth Time Type Type ~o ~o ~o 0t() ~~ ~~ ~ ~~«~ «0 ~ Field Notes 

1 4f(,J -/ !,/ Zlj­ 1,J,t~ V()~/~l,;r v' v 0/ 

2 /otfW-z.b ItoiZto V ~ v 
3 M iJ -:3 /2..:01 /" V r/ 
4 Mw - c.f I S~30 v v ,./ 

5 M td - Sb I Lf:02.. JI v' v' 

6 M uJ -c:' ~ :O z... V V t" 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 I 

Relinquished by: 
I K/; ateI~ime ~ ceived 1?1 Lt'l Date /Time Sample Receipt: Remarks: 

L C:.J'\.~1;l..-- () 00 IY 1IJ ~)6 NMU/ ~ { '.A 6. .ur./,,_ ~ 3/ic}" .i tJ;).J. ~ 7?IJ.7I/
Relinquished by Date /Time fT eivecrb'{.V I ' Date ITime Good Condition? 

Cold? 
Relinquished by Date /Time .. Received by: Date ITime Seals Intact? 

Total Number of Containers 
Distribution: White ~ab, Yellow - File, Pink - Originator 



Libby Environmental, Inc. 4139 Libby Road NE
Olympia, WA 98506

Phone: (360) 352-2110
CLE ELUM 76 PROJECT FAX: (360) 352-4154
AEG, LLC Email: libbyenv@aol.com
Cle Elum, Washington
Libby Project # L120803-5
Client Project # 12-164

Sample Date Benzene Toluene Ethylbenzene Xylenes Gasoline Surrogate
Number Analyzed (µg/l) (µg/l) (µg/l) (µg/l) (µg/l) Recovery (%)
Method Blank 8/6/12 nd nd nd nd nd 85
LCS 8/6/12 126% 101% 81
MW-1 8/6/12 nd nd nd nd nd 85
MW-1 Dup 8/6/12 nd nd nd nd nd 78
MW-2b 8/6/12 nd nd nd nd nd 78
MW-3 8/6/12 nd nd nd nd nd 80
MW-4 8/6/12 7.1 nd nd nd 150 77
MW-5b 8/6/12 nd nd nd nd nd 76
MW-6 8/6/12 nd nd nd nd nd 82
MW-2b MS 8/6/12 107% 87% 84

Practical Quantitation Limit 1 2 1 3 100

"nd" Indicates not detected at the listed detection limits.
"int" Indicates that interference prevents determination.

ACCEPTABLE RECOVERY LIMITS FOR SURROGATE (Trifluorotoluene): 65% TO 135%

Analyses of Gasoline (NWTPH-Gx) & BTEX (EPA Method 8021B) in Water

ANALYSES PERFORMED BY:  Kyle Williams
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Libby Environmental, Inc. 4139 Libby Road NE
Olympia, WA 98506

Phone: (360) 352-2110
CLE ELUM 76 PROJECT FAX: (360) 352-4154
AEG, LLC Email: libbyenv@aol.com
Cle Elum, Washington
Libby Project # L120803-5
Client Project # 12-164

Sample Date Surrogate Diesel Oil
Number Analyzed Recovery (%) (µg/l) (µg/l)
Method Blank 8/6/12 94 nd nd
MW-1 8/6/12 78 nd nd
MW-1 Dup 8/6/12 88 nd nd
MW-2b 8/6/12 77 nd nd
MW-3 8/6/12 95 nd nd
MW-4 8/6/12 73 nd nd
MW-5b 8/6/12 100 nd nd
MW-6 8/6/12 79 nd nd

Practical Quantitation Limit 200 400

"nd" Indicates not detected at the listed detection limits.
"int" Indicates that interference prevents determination

ACCEPTABLE RECOVERY LIMITS FOR SURROGATE (2-F Biphenyl): 65% TO 135%

Analyses of Diesel & Oil  (NWTPH-Dx/Dx Extended) in Water

ANALYSES PERFORMED BY:  Kyle Williams
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Yelena Aravkina, M.S. Seattle, WA 98119-2029 
Bradley T. Benson, B.S. TEL: (206) 285-8282 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
November 21, 2012 
 
 
 
Yen-Vy Van, Project Manager 
AEG 
605 11th Ave SE, Suite 201 
Olympia, WA  98501 
 
Dear Ms. Van: 
 
Included are the results from the testing of material submitted on November 7, 2012 
from the Cle Elum 76 - 3rd Probe 12-164, F&BI 211105 project.  There are 16 pages 
included in this report.  Any samples that may remain are currently scheduled for 
disposal in 30 days.  If you would like us to return your samples or arrange for long term 
storage at our offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you should 
have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
NAA1121R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on November 7, 2012 by Friedman & 
Bruya, Inc. from the AEG Cle Elum 76 - 3rd Probe 12-164, F&BI 211105 project.  
Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID AEG 
211105-01 B16-S1-2 
211105-02 B16-S2-4 
211105-03 B16-S3-7.5 
211105-04 B17-S1-2 
211105-05 B17-S2-4 
211105-06 B17-S3-9 
211105-07 B18-S1-2 
211105-08 B18-S2-4 
211105-09 B18-S4-10 
211105-10 B19-S1-2' 
211105-11 B21-S3-11.5 
211105-12 B22-S3-10 
211105-13 B23-S3-10 
211105-14 B16-W 
211105-15 B17-W 
211105-16 B18-W 
211105-17 B20-W 
211105-18 B21-W 
211105-19 B22-W 
211105-20 B23-W 
211105-21 B24-W 
 
 
 
The benzene, toluene, and diesel range result for sample B16-W exceeded the 
calibration range of the instrument. The data were flagged accordingly. 
 
All other quality control requirements were acceptable. 
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Date of Report:  11/21/12 
Date Received:  11/07/12 
Project:  Cle Elum 76 - 3rd Probe 12-164, F&BI 211105 
Date Extracted:  11/13/12 
Date Analyzed:  11/13/12 and 11/14/12 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE,  

XYLENES AND TPH AS GASOLINE 
USING EPA METHOD 8021B AND NWTPH-Gx  

Results Reported as ug/L (ppb) 
 
   Ethyl Total Gasoline Surrogate 
Sample ID Benzene Toluene Benzene Xylenes Range (% Recovery) 
Laboratory ID      (Limit 52-124) 
 
B16-W 4,200 ve 8,200 ve 1,100 5,500 70,000 106 
211105-14 1/40 
 

B17-W 140 130 23 120 2,000 104 
211105-15 1/10 
 

B18-W 35 3.1 3.0 11 610 114 
211105-16 
 
B20-W <1 <1 <1 <3 <100 101 
211105-17 
 

B21-W 1.2 1.4 1.1 <3 170 102 
211105-18 
 

B22-W <1 <1 <1 <3 <100 101 
211105-19 
 

B23-W 6.5 1.1 1.1 3.8 250 116 
211105-20 
 

B24-W <1 <1 <1 <3 <100 99 
211105-21 
 
 
Method Blank <1 <1 <1 <3 <100 106 
02-2080 MB  
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Date of Report:  11/21/12 
Date Received:  11/07/12 
Project:  Cle Elum 76 - 3rd Probe 12-164, F&BI 211105 
Date Extracted:  11/07/12 
Date Analyzed:  11/07/12 and 11/13/12 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES AND TPH AS GASOLINE 
USING EPA METHOD 8021B AND NWTPH-Gx  

Results Reported on a Dry Weight Basis 
Results Reported as mg/kg (ppm) 

 
   Ethyl Total Gasoline Surrogate 
Sample ID Benzene Toluene Benzene Xylenes Range (% Recovery) 
Laboratory ID      (Limit 50-150) 
 
B16-S1-2 0.91 34 44 230 1,900 79 
211105-01 1/10 
 

B16-S2-4 9.2 120 46 230 2,100 99 
211105-02 1/100 
 
B16-S3-7.5 6.1 36 11 59 1,000 109 
211105-03 1/50 
 

B17-S1-2 0.16 0.22 0.064 1.7 8.4 83 
211105-04 
 
B17-S2-4 <0.02 <0.02 <0.02 <0.06 <2 74 
211105-05 
 

B17-S3-9 0.12 0.25 0.078 1.6 13 84 
211105-06 
 

B18-S1-2 0.029 0.18 0.081 0.52 3.7 78 
211105-07 
 

B18-S2-4 <0.02 <0.02 <0.02 <0.06 <2 78 
211105-08 
 

B18-S4-10 0.12 0.44 3.5 8.9 370  ip 
211105-09 1/5 
 

B19-S1-2’ 0.039 0.16 <0.02 1.4 8.1 82 
211105-10 
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Date of Report:  11/21/12 
Date Received:  11/07/12 
Project:  Cle Elum 76 - 3rd Probe 12-164, F&BI 211105 
Date Extracted:  11/07/12 
Date Analyzed:  11/07/12 and 11/13/12 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES AND TPH AS GASOLINE 
USING EPA METHOD 8021B AND NWTPH-Gx  

Results Reported on a Dry Weight Basis 
Results Reported as mg/kg (ppm) 

 
   Ethyl Total Gasoline Surrogate 
Sample ID Benzene Toluene Benzene Xylenes Range (% Recovery) 
Laboratory ID      (Limit 50-150) 
 
B21-S3-11.5 <0.02 <0.02 <0.02 <0.06 <2 78 
211105-11 
 

B22-S3-10 <0.02 <0.02 <0.02 <0.06 <2 81 
211105-12 
 

B23-S3-10 0.03 j 0.31 3.1 1.3 270 145 
211105-13 1/5 
 
 

Method Blank <0.02 <0.02 <0.02 <0.06 <2 78 
02-2067 MB  
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Date of Report:  11/21/12 
Date Received:  11/07/12 
Project:  Cle Elum 76 - 3rd Probe 12-164, F&BI 211105 
Date Extracted:  11/08/12 
Date Analyzed:  11/09/12 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  
Results Reported as ug/L (ppb) 

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 51-134) 
 
B16-W 61,000 ve 3,100 x 127 
211105-14 
 

B17-W 9,000  590 x 86 
211105-15 
 

B18-W 42,000  890 x 99 
211105-16 
 

B20-W 710  <250  116 
211105-17 
 

B21-W 25,000  380 x 61 
211105-18 
 

B22-W 900  <250  126 
211105-19 
 

B23-W 15,000  <250  123 
211105-20 
 

B24-W <50  <250  121 
211105-21 
 
 
Method Blank <50 <250 98 
02-2071 MB  
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Date of Report:  11/21/12 
Date Received:  11/07/12 
Project:  Cle Elum 76 - 3rd Probe 12-164, F&BI 211105 
Date Extracted:  11/08/12 
Date Analyzed:  11/08/12 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  

Results Reported on a Dry Weight Basis 
Results Reported as mg/kg (ppm) 

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 50-150) 
 
B16-S1-2 3,000 x <250  115 
211105-01 
 

B16-S2-4 1,900 x <250  115 
211105-02 
 

B16-S3-7.5 8,000  <250  96 
211105-03 
 

B17-S1-2 <50  <250  92 
211105-04 
 

B17-S2-4 <50  <250  115 
211105-05 
 

B17-S3-9 11,000  <250  113 
211105-06 
 

B18-S1-2 77  <250  92 
211105-07 
 

B18-S2-4 <50  <250  116 
211105-08 
 

B18-S4-10 3,500  <250  92 
211105-09 
 

B19-S1-2’ 610 x <250  92 
211105-10 
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Date of Report:  11/21/12 
Date Received:  11/07/12 
Project:  Cle Elum 76 - 3rd Probe 12-164, F&BI 211105 
Date Extracted:  11/08/12 
Date Analyzed:  11/08/12 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  

Results Reported on a Dry Weight Basis 
Results Reported as mg/kg (ppm) 

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 50-150) 
 
B21-S3-11.5 <50  <250  115 
211105-11 
 

B22-S3-10 <50  <250  92 
211105-12 
 

B23-S3-10 4,500  <250  91 
211105-13 
 
 

Method Blank <50 <250 89 
02-2070 MB  
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B16-W Client: AEG 
Date Received: 11/07/12 Project: Cle Elum 76 - 3rd Probe 12-164 
Date Extracted: 11/09/12 Lab ID: 211105-14 x10 
Date Analyzed: 11/09/12 Data File: 211105-14 x10.043 
Matrix: Product Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  94 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Lead 14.7 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B17-W Client: AEG 
Date Received: 11/07/12 Project: Cle Elum 76 - 3rd Probe 12-164 
Date Extracted: 11/09/12 Lab ID: 211105-15 
Date Analyzed: 11/09/12 Data File: 211105-15.040 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  93 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Lead 1.94 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: AEG 
Date Received: NA Project: Cle Elum 76 - 3rd Probe 12-164 
Date Extracted: 11/09/12 Lab ID: I2-759 mb 
Date Analyzed: 11/09/12 Data File: I2-759 mb.038 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  102 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Lead <1 
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Date of Report:  11/21/12 
Date Received:  11/07/12 
Project:  Cle Elum 76 - 3rd Probe 12-164, F&BI 211105 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES, AND TPH AS GASOLINE 
USING EPA METHOD 8021B AND NWTPH-Gx  

 
Laboratory Code:  211116-01 (Duplicate)
 
 
Analyte 

 
Reporting 

Units 
 

Sample Result 

 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Benzene ug/L (ppb) <1 <1 nm 
Toluene ug/L (ppb) <1 <1 nm 
Ethylbenzene ug/L (ppb) <1 <1 nm 
Xylenes ug/L (ppb) <3 <3 nm 
Gasoline ug/L (ppb) <100 <100 nm 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/L (ppb) 50 93 65-118 
Toluene ug/L (ppb) 50 93 72-122 
Ethylbenzene ug/L (ppb) 50 94 73-126 
Xylenes ug/L (ppb) 150 92 74-118 
Gasoline ug/L (ppb) 1,000 98 69-134 
 
 
 
      



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 12 

 
Date of Report:  11/21/12 
Date Received:  11/07/12 
Project:  Cle Elum 76 - 3rd Probe 12-164, F&BI 211105 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR BENZENE, TOLUENE, ETHYLBENZENE, 
 XYLENES, AND TPH AS GASOLINE 

USING EPA METHOD 8021B AND NWTPH-Gx  
 
Laboratory Code:  211106-04 (Duplicate)
 
 
Analyte 

 
Reporting Units 

(Wet Wt) 
Sample Result 

(Wet Wt) 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Benzene mg/kg (ppm) <0.02 <0.02 nm 
Toluene mg/kg (ppm) <0.02 <0.02 nm 
Ethylbenzene mg/kg (ppm) <0.02 <0.02 nm 
Xylenes mg/kg (ppm) <0.06 <0.06 nm 
Gasoline mg/kg (ppm) <2 <2 nm 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene mg/kg (ppm) 0.5 100 69-120 
Toluene mg/kg (ppm) 0.5 104 70-117 
Ethylbenzene mg/kg (ppm) 0.5 106 65-123 
Xylenes mg/kg (ppm) 1.5 105 66-120 
Gasoline mg/kg (ppm) 20 95 71-131 
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Date of Report:  11/21/12 
Date Received:  11/07/12 
Project:  Cle Elum 76 - 3rd Probe 12-164, F&BI 211105 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 100 105 58-134 5 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 14 

 
Date of Report:  11/21/12 
Date Received:  11/07/12 
Project:  Cle Elum 76 - 3rd Probe 12-164, F&BI 211105 
 

QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL 
SAMPLES 

FOR TOTAL PETROLEUM HYDROCARBONS AS  
DIESEL EXTENDED USING METHOD NWTPH-Dx  

 
Laboratory Code:  211109-01 (Matrix Spike)  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

(Wet wt) 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended mg/kg (ppm) 5,000 <50 109 104 73-135 5 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended mg/kg (ppm) 5,000 101 74-139 
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Date of Report:  11/21/12 
Date Received:  11/07/12 
Project:  Cle Elum 76 - 3rd Probe 12-164, F&BI 211105 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
Laboratory Code:  211105-15  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Lead ug/L (ppb) 10 1.94  89  91 85-115  2 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Lead ug/L (ppb) 10  98 84-120 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

A1 – More than one compound of similar molecule structure was identified with equal probability. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix spike 
recoveries may not be meaningful. 
 

ca - The calibration results for this range fell outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte indicated may be due to carryover from previous sample injections. 
 

d - The sample was diluted.  Detection limits may be raised due to dilution. 
 

ds - The sample was diluted.  Detection limits are raised due to dilution and surrogate recoveries may not be 
meaningful. 
 

dv - Insufficient sample was available to achieve normal reporting limits and limits are raised accordingly. 
 

fb - Analyte present in the blank and the sample. 
 

fc – The compound is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  The variability is attributed to sample inhomogeneity. 
 

ht - Analysis performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of normal control limits.  Compounds in the sample matrix interfered with the 
quantitation of the analyte. 
 

j – The result is below normal reporting limits.  The value reported is an estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration is  
an estimate. 
 

jl - The analyte result in the laboratory control sample is out of control limits.  The reported concentration 
should be considered an estimate. 
 

jr - The rpd result in laboratory control sample associated with the analyte is out of control limits.  The 
reported concentration should be considered an estimate. 
 

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should be 
considered an estimate. 
 

lc - The presence of the compound indicated is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc – The sample was received in a container not approved by the method.  The value reported should be 
considered an estimate. 
 

pr – The sample was received with incorrect preservation.  The value reported should be considered an 
estimate. 
 

ve - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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