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October 15, 2012 

 

Mr. Walter Sprague 

Pacific Convenience & Fuels, LLC 

7180 Koll Center Parkway, Suite 100 

Pleasanton, CA 94566 

 

 

Remediation System Status Report 

Site 01-352 

4200 Wheaton Way 

Bremerton, Washington 

 

Dear Mr. Sprague: 

 

Environ Strategy Consultants Inc. (Environ Strategy) has prepared this Remediation System 

Status Report (Report) for the above referenced site.  The Report summarizes the soil vapor 

extraction (SVE) system operation, field data and laboratory analytical results collected since 

system start-up on February 28, 2012. 

 

The SVE system is operated at the site to remediate fuel hydrocarbon-impacted soil.  This Report 

summarizes remediation system operations and performance, field data and analytical results 

collected during the first six months of system operation. Laboratory data packages are attached 

as Appendix A. 

  

Environ Strategy appreciates the opportunity to be of service.  If you have any questions or 

require additional information regarding this report, please do not hesitate to contact us at 

(714) 919-6500. 

 

Sincerely, 

ENVIRON STRATEGY 

  

 

 

 

Dane Nygaard      Laura Skow, L.G., 2882  

Project Engineer      Project Manager    
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SITE INFORMATION AND CONTRACTOR OVERVIEW 

 

Site Location: Site 01-352 

 4200 Wheaton Way 

  Bremerton, Washington 

    

Pacific Convenience & Fuels Contact: Mr. Walter Sprague 

 

Environ Strategy Contact:   Ms. Laura Skow 

 

Regulatory Agency:    Ms. Glynis Carrosino 

Toxics Cleanup Program 

Washington Dept of Ecology NWRO 

3190 160th Avenue SE 

Bellevue, WA 98008-5452 

 

File No:     VCP No. NW2340 

 

Laboratory Contractor: Environmental Services Network (ESN)  

 Northwest, Inc. 

 1210 Eastside Street SE, Suite 200 

 Olympia, Washington  98501 

 WADOE Accreditation No. C574-11 

 

 

SITE BACKGROUND 

 

The subject site is located at 4200 Wheaton Way in Bremerton, Washington and is approximately 

a 0.5-acre rectangular-shaped, outparcel of commercial land located on the northeast corner of 

Wheaton Way and Hollis Street.  The site is a fuel retail station with four underground storage 

tanks (USTs) and three pump islands that are located near (west of) a single-story convenience 

store.  The USTs include one 6,000-gallon tank (diesel), two 12,000-gallon tanks (regular 

gasoline) and one 12,000-gallon tank (premium gasoline).  The site is relatively flat, covered 

with asphalt and concrete, and is part of a larger retail shopping center.  Surrounding land use 

includes commercial properties including retail shops and restaurants.  

 

The site lies at an elevation of approximately 300 feet above mean sea level (ft amsl) on a small 

peninsula within Puget Sound.  It is located approximately 2 miles from Port Orchard Waterway, 
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Dyes Inlet and Sinclair Inlet, which surround the peninsula to the east, west and south, 

respectively.  A site location map is provided as Figure 1.  Pertinent site features are shown on 

Figure 2. 

 

In September and October 1996, the fuel distribution system at the subject site was upgraded.  

During system upgrades, hydrocarbon-affected soil was encountered in the tank cavity and 450 

tons of impacted soil was excavated and transported to a disposal facility in Tacoma, 

Washington.  The release was reported to the Washington Department of Ecology (DOE) and 

five verification soil samples were collected from the tank cavity for laboratory analysis.  In 

addition, five soil samples were collected from the beneath the product lines and pump islands.  

The samples were analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX) compounds 

and total petroleum hydrocarbons quantified as gasoline (TPH-Gx).  Hydrocarbon impacts in 

excess of MTCA Method A Cleanup Levels were identified in all ten soil samples.  Specifically, 

the highest levels of fuel hydrocarbons were reported in a composite sample (identified as N&E 

Wall-8’), which was collected from the north and east sidewall of the diesel tank cavity at a 

depth of 8 feet.  Sample N&E Wall-8’ contained TPH-Gx at 7,220 milligrams per kilogram 

(mg/kg), benzene at 27.6 mg/kg, toluene at 191 mg/kg, ethylbenzene at 111 mg/kg and total 

xylenes at 626 mg/kg.   

 

In June 1997, Clearwater conducted subsurface site assessment activities.  During Clearwater’s 

investigation, 17 soil borings (GP-1 through GP-17) were installed at various locations around 

the site to delineate the extent of hydrocarbon-affected soil.  Borings were terminated at a depth 

of 17 feet bgs due to refusal.  Twenty-six (26) soil samples collected from the borings were 

analyzed for TPH-Gx and BTEX compounds.  Hydrocarbon-affected soil was detected in a 

majority of the soil borings.  The highest concentration of TPH-Gx (1,410 mg/kg) was in a 

10-foot sample from boring GP-7 located near the southwest corner of the tank cavity.  Similarly, 

benzene was detected at a maximum level of 11.9 mg/kg in a 10-foot sample collected from 

GP-5 located east of the existing tank cavity. 

 

In May 2010, Environ Strategy conducted an additional site assessment to evaluate subsurface 

conditions in the vicinity of the fuel distribution system (USTs and pump islands).  Six soil 

borings (identified as SB-1 through SB-6) were advanced, of which, Borings SB-1, SB-2 and 

SB-3 were located near the existing tank cavity and advanced to a depth of 30 feet.  Borings 

SB-4, SB-5 and SB-6 were drilled at the west end of the southern, central and northern pump 

islands, respectively, and extended to a depth of 25 feet at SB-4 and to 20 feet bgs at SB-5 and 

SB-6.  Assessment findings are detailed in the Focused Phase II Site Assessment Report, dated 
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May 30, 2010. 

 

Based on the results of site assessment, an SVE system was designed and vapor extraction wells 

VE-1 through VE-4 were installed from March 29 to 31, 2011.  Remediation by SVE was pilot 

tested at the site from April 4 to 7, 2011, and proved effective at removing hydrocarbons from 

subsurface soil, as detailed in the Soil Vapor Extraction Well Installation and Pilot Test Report, 

dated June 21, 2011. 

 

REMEDIATION ACTIVITIES PERFORMED  

 

• An application for an air discharge permit for the operation of SVE equipment at the site for 

the remediation of hydrocarbons in soil was submitted on June 6, 2011. 

 

• The air discharge permit for the operation of SVE equipment at the site was received from 

the Puget Sound Clean Air Agency on November 7, 2011. 

 

• SVE system trenching and underground conveyance piping was installed in the Fourth 

Quarter of 2011 by Clearcreek Contractors of Everett, Washington. A thermal oxidizer was 

subsequently installed and tested to comply with the air discharge permit. 

 

• On February 15, 2012, baseline samples were collected to demonstrate compliance with the 

air discharge permit requirements. Laboratory analytical reports are attached in Appendix A. 

 

• On February 28, 2012, the SVE system began continuous operation for the remediation of 

hydrocarbons in subsurface soil. Environ Strategy began bi-monthly site visits for operation 

and maintenance (O&M) of the system. Vapor flow rates, vacuum, system temperatures, and 

concentrations of unspeciated hydrocarbons in vapor in system influent, effluent, and 

individual wells were recorded at each visit. Vapor samples were collected monthly from 

system influent and effluent sample ports and submitted for laboratory analysis. Field data is 

summarized in Table 1.  Individual well data is summarized in Table 2.  Field data sheets are 

attached in Appendix B. 

 

• Influent concentrations of total petroleum hydrocarbons quantified as gasoline (TPH-Gx) 

ranged from 44,000 micrograms per cubic meter (µg/m
3
) on June 19, 2012, to 3,300,000 

µg/m
3
 on February 15, 2012, according to laboratory analytical reports.  Laboratory analytical 

results are summarized in Table 3. 

 

• Hydrocarbon removal rates during the first six months or operation ranged from 45 pounds 

per day in March 2012 to 1,492 pounds per day in August 2012, as calculated from field 

photo-ionization detector (PID) measurements (Table 1). 
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• The system was found off on July 17, 2012, due to suspected power interruption and was re-

started. 

 

• In August 2012, the system was found to be shutting off due to backpressure caused by 

plugging in the catalytic cell. The catalytic cell was cleaned and reinstalled in 

September 2012. 

 

DISCUSSION AND CONCLUSIONS 

 

Field observations and laboratory test results during the first six months of remediation 

demonstrate that soil vapor extraction is effective at removing petroleum constituents from 

subsurface soil beneath the site.  During the first six months of operation, an estimated total of 

7,461 pounds of petroleum hydrocarbons were extracted from the site subsurface, thermally 

treated and discharged.  Trends in hydrocarbon concentrations in vapor, cumulative mass 

removed and individual well concentrations are graphically illustrated in Graphs 1 and 2. As 

shown in Graph 1, hydrocarbon concentrations in system influent vapor have fluctuated since 

system start-up but show an increasing trend as select extraction wells are opened/closed to 

optimize system performance (Tables 1 and 2).  Field PID readings from the individual 

extraction wells show hydrocarbon concentrations have fluctuated over time and exhibit an 

increase during the recent dry season (Graph 2).    

 

Based on 2010 soil data, the site is estimated to contain approximately 42,354 pounds of 

hydrocarbons in soil (Table 4), considerably higher than estimates based on previous soil sample 

data.  It should be noted that the hydrocarbon mass estimate is based on available data and 

calculated averages assuming distribution is uniform within the specified depth intervals and 

estimated area of impact.  Although hydrocarbon removal rates have increased during the dry 

season; based on the current hydrocarbon removal rate and the expectation that removal rates will 

decline as the amount of remaining hydrocarbons decreases, a minimum of six additional months 

of system operation is estimated to be required to remove remaining hydrocarbons in soil to 

achieve target concentrations. 

 

Environ Strategy is pleased to be of service to Mr. Walter Sprague and Pacific Convenience & 

Fuels, Inc.  If there are questions regarding this report or if additional site information is required, 

please do not hesitate to contact Environ Strategy at (714) 919-6500. 
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ATTACHMENTS: 

FIGURES 

 Figure 1:  Site Location Map 

 Figure 2:  Site Plan Showing Well Locations 

  

TABLES 

 Table 1:  Summary of Vapor Extraction System Operational Data 

 Table 2:  SVE Well Data 

 Table 3:   SVE Influent and Effluent Analytical Data 

 Table 4:  Subsurface Hydrocarbon Mass Calculations 

  

GRAPHS 

Graph 1:  Vapor Extraction Remediation System – Mass Removal Trend 

 Graph 2:  Vapor Extraction Remediation System – Hydrocarbon 

Concentrations by Well 

 

APPENDICES 

 Appendix A:  Laboratory Analytical Reports 

 Appendix B:  Field Data Sheets 
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TABLES 





TABLE 2

SVE Well Data 

Site 01-352

Bremerton, Washington

1 of 1

#1 Vac Status Flow #2 Vac Status Flow #3 Vac Status Flow #4 Vac Status Flow

Date (ppmv) (H
2
O") (%) (acfm) (ppmv) (H

2
O") (%) (acfm) (ppmv) (H

2
O") (%) (acfm) (ppmv) (H

2
O") (%) (acfm)

02/28/12 230 12 100% - 400 10 100% - 130 11 100% - 278 10 100% -

03/14/12 1,220 29 100% 60 280 30 100% 60 380 25 100% 60 227 27 100% 60

03/30/12 1,007 28 100% 55 125 29 100% 45 270 30 100% 60 200 30 100% 58

04/10/12 1,262 31 100% - 298 30 100% - 272 22 100% - 325 31 100% -

05/15/12 296 32.5 100% 45 767 26 100% 40 638 26 100% 40 1,125 28.6 100% 45

05/30/12 250 36 100% 45 600 26 100% 45 555 26 100% 45 980 30 100% 44

06/19/12 692 34 100% 45 780 35 100% 40 400 34 50% 40 - - 0% -

06/30/12 680 54 100% 45 230 30 50% 45 - - 0% - - - 0% -

07/17/12 220 42 100% 40 200 38 100% 40 85 34 50% 40 - - 0% -

07/31/12 280 54 100% 67 230 55 100% 59 - - 0% - - - 0% -

08/15/12 306 52.5 100% 40 445 50 100% 40 500 50 100% 40 - - 0% -

08/20/12 2,065 36 100% 45 802 34 100% 45 462 35 100% 45 - - 0% -

Notes:

System start up on 02/28/2012

H
2
O" = inches of water

ppmv = parts per million by volume, based on field  photo-ionization detector readings

acfm = actual cubic feet per minute

1% LEL = 138 ppmv (approximately)

"-" = not measured

%: percent

Status: well status, percent open

Vac: vacuum
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GRAPH 1

Vapor Extraction System - Mass Removal Trend

Site 01-352

Bremerton, Washington
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GRAPH 2

Vapor Extraction System - Hydrocarbon Concentrations by Well

Site 01-352

Bremerton, Washington
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APPENDIX A 

 

Laboratory Analytical Reports 













































 
 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 

 

Field Data Sheets






















