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EXECUTIVE SUMMARY 
 
This document presents the Cleanup Action Report (CAR) for the Winger Property/Golden 
Homes site in Poulsbo, Washington (Figure 1). The site and surrounding area are shown on 
Figure 2. This CAR was prepared by Associated Earth Sciences, Inc. (AESI) in collaboration with 
the Washington State Department of Ecology (Ecology). This CAR has been prepared to meet 
the requirements of the Model Toxics Control Cleanup Act (MTCA) administered by Ecology 
under Chapter 173-340 of the Washington Administrative Code (WAC). This CAR describes 
AESI’s and Ecology’s cleanup action for this site and presents the information necessary to 
document that the Site has been cleaned up in accordance with MTCA.  
 
Two previously unreported underground storage tanks (USTs) were reported at the site in 2003. 
The USTs were reportedly installed at the site in the 1970’s by a previous property owner. The 
current property owners purchased the property in the 1980’s but reportedly did not use the 
USTs. The USTs consisted of one 1,000-gallon gasoline UST and one 500-gallon diesel UST. Site 
characterization activities performed in 2003 encountered soil with concentrations of gasoline 
and benzene above their respective MTCA Method A cleanup levels around the gasoline UST. 
Ground water contamination was not encountered during site characterization or remediation 
activities. The USTs were removed from the property and contaminated soil was excavated 
from around the gasoline UST in March 2003. Confirmation sampling at the time indicated 
benzene concentrations in soil samples collected from the southwest and northeast portion of 
the excavation contained benzene concentrations slightly above the MTCA Method A cleanup 
levels. An air sparging system was installed within the remedial excavation after removal of the 
contaminated soil and operated until the cessation of ground water monitoring. Three ground 
water monitoring wells were installed at the Site in May 2003 and ground water monitoring 
was completed for four consecutive quarters from May 2003 to May 2004. Ground water 
monitoring indicated no detectable concentrations of petroleum hydrocarbons, benzene, 
toluene, ethylbenzene, and xylenes (BTEX) over four consecutive quarters. Soil and ground 
water confirmation samples were collected at the locations of previously identified soil 
contamination at the southwest and northeast portion of the remedial excavation in October 
2016. Petroleum hydrocarbons and BETX concentrations in soil or ground water were not 
detected at concentrations exceeding the laboratory reporting limits. Remediation and 
post-remediation monitoring activities at the site have been successfully completed. 
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INTRODUCTION 
Purpose 
 
This document is the Cleanup Action Report (CAR) for the Winger Property/Golden Homes 
property (Site) located in Poulsbo, Washington. The general location of the Site is shown on 
Figure 1. A CAR is required as part of the site cleanup process under Chapter 173-340 
Washington Administrative Code (WAC), Model Toxics Control Act (MTCA) Regulations. The 
purpose of the CAR is to summarize and document the results of the remedial action and 
confirmatory sampling and analyses, including long term monitoring. More specifically, this 
report: 
 

• Describes and characterizes the Site; 
 

• Summarizes current site conditions; 
 

• Summarizes the cleanup action alternatives considered in the remedy selection process; 
 

• Describes the selected cleanup action for the Site and the rational for selecting this 
alternative; 
 

• Identifies site-specific cleanup levels and points of compliance for each hazardous 
substance and medium of concern for the proposed cleanup action; 
 

• Identifies applicable state and federal laws for the proposed cleanup action; 
 

• Discusses compliance monitoring requirements; and  
 

• Presents the results of the remedial action and site monitoring.  
 

This CAR is being submitted to Ecology as part of an application package for entry into the 
Voluntary Cleanup Program (VCP) with the desire to obtain a No Further Action (NFA) 
determination for the Site. The site characterization, remedial actions, and compliance 
monitoring at the Site were completed as an independent action by the property owner and 
mostly occurred between March 2003 and June 2004. Final soil and water confirmation 
sampling and analyses occurred in October 2016. 
 
Previous Studies 
 
To our knowledge, the following studies have been previously completed at the Site. Detailed 
listings of these documents are provided in the References section of the CAR and copies of the 
reports are included in the VCP application submittal to Ecology. 
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1. “Underground Storage Tank Site Assessment Report, Winger Property,” AESI, May 2003. 
2. “Independent Cleanup and Ground Water Characterization Report, Winger Land 

Property,” AESI, June 2003. 
3. “Ground Water Monitoring Report, Third Quarter, 2003,” AESI, December 2003. 
4. “Ground Water Monitoring Report, Winter Quarter, 2003-2004,” AESI, June 2004 
5. “Ground Water Monitoring Report, Spring Quarter, 2004,” AESI, June 2004. 
6. “Site Hazard Assessment: Facility Site ID #:5181107,” Kitsap Public Health District, 

August, 2015 
 

Site History 
 
The site has historically been commercial and utilized underground storage tanks (USTs) for the 
on-site use of petroleum products. There were no records on file at Ecology indicating that 
registered tanks were present at this site. According to anecdotal reports from the individuals 
familiar with the site, the tanks contained diesel and gasoline and were used for fueling 
purposes. The tanks were reportedly installed sometime in the 1970s. The current property 
owners acquired the property in the 1980s, but reportedly did not use the tanks. During a 
request for refinancing of the property, the abandoned tanks were disclosed to the lender, who 
required soil testing and tank removal prior to funding the loan.  

 
 

SITE CHARACTERIZATION 
 

Geology and Hydrogeology 
 
Regional Hydrogeologic Setting 
 
Surficial geologic conditions within the Puget Lowland and the subject Site are primarily the 
result of multiple periods of continental glaciation, during which a vast ice sheet advanced 
south from the mountains of British Columbia as a broad ice tongue called the “Puget lobe” and 
covered much of the Puget Lowland of western Washington during the last 2.4 million years. 
During each glacial advance and retreat, rivers emanating from the ice sheet deposited thick 
sequences of coarse-grained material (glacial outwash) and glacial till (an unsorted mixture of 
sand, silt, clay, and gravel). The ice sheets disrupted drainage systems and caused rivers to back 
up and form large lakes. These lake (lacustrine) sediments consist of fine sands and silts. During 
the time period between glaciations, the Puget Lowland was likely much like today, with 
primarily low-energy deposition occurring within floodplains, sedimentation in lakes, wetlands, 
bogs and streams, weathering of existing soils, and occasional large lahars or other volcanic 
events. 
 
The most recent glacial episode, the Vashon Stade of the Fraser Glaciation, is largely 
responsible for the present topography throughout the Puget Lowland. Elongated hills and 
swales on uplands parallel the flow direction of the Vashon ice sheet that occupied the Puget 
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Lowland about 15,000 years ago. The upland areas are bordered by lower-elevation valleys 
formed by meltwater streams emanating from the retreating ice sheet. These valleys are filled 
with recessional outwash deposits.  
 
Poulsbo, Washington is located on a till-mantled upland that is truncated to the west by Liberty 
Bay, a marine embayment connected to Puget Sound. The upland is cored with a complex 
series of older unconsolidated sediments that can extend several hundred feet below the 
ground surface and are capped with Vashon lodgement till. Regional studies indicate that the 
Vashon lodgement till is underlain by Vashon advance outwash and older fine- and 
coarse-grained units.  
 
Following the retreat of the Vashon-age ice sheet in the study area, streams incised through 
Vashon-age outwash sediments. Mass-wasting deposits of landslides and colluvium (small 
incoherent deposits from upper slopes) are common along the margins of the incised 
drainages. Post-glacial streams, such as Duncan Creek and Beaver Creek, created relatively 
steep slopes that expose pre-Vashon-age sediments in the valley walls. Narrow bands of 
alluvium have been deposited within the stream channel, and are composed mainly of sand and 
gravel. Wetlands occur throughout the study area, particularly in closed depressions in the 
till-mantled surface. 
 
Ground water in the study area is contained within unconsolidated sediments of glacial and 
nonglacial origin. The uppermost water-bearing units include recent alluvium (Qal), Vashon 
recessional outwash (Qvr), Vashon ice-contact deposits (Qgic), and the weathered soils above 
Vashon lodgement till. Units Qal, Qvr, Qgic, and the weathered till soils typically provide fairly 
limited quantities of water to wells, but shallow water contained within these units may 
provide substantial baseflow to wetlands and small streams. Other aquifer units are contained 
primarily within deeper glacial units such as the Vashon advance outwash (Qva) and the pre-
Vashon outwash sand (Qpos). It is important to recognize that all the geologic units are 
discontinuous in nature due to the complex erosional and depositional history of the area. 
Although the aquifer and aquitards are described as regionally extensive units, in actuality, 
textural variability within the units may result in a more complex assemblage of interfingered 
aquifers and aquitards.  
 
Local Hydrogeologic Setting 
 
As depicted on the Geologic Map of the Seabeck and Poulsbo 7.5-minute Quadrangles 
(Washington Division of Geology and Earth Resources [WDGER], 2013), the Site is directly 
underlain by Vashon ice-contact deposits that typically consist of cobble and pebble gravel, 
sand, ablation till, flow till, lodgement till, and lacustrine silt. The ice-contact deposits are 
underlain by Vashon lodgement till that typically consists of a diamicton of clay, silt, sand, and 
gravel with isolated boulders. 
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The Site is located approximately 9,000 feet west of Liberty Bay with elevations ranging from 
about 50 to 80 feet above sea level. While the property generally slopes down to the east, most 
of the site is relatively flat with elevations beginning to rise on the west side, west of the shop, 
where the property slopes steeply up for a height of approximately 15 feet to the west property 
line. Regional shallow ground water flow is interpreted to flow towards the east to Liberty Bay. 
 
Explorations completed at the Site (MW-1 through MW-3,MW-102, and MW-103 [Appendix A]) 
indicate the Site is underlain by a thin veneer of fill overlying 7 to 9 feet of medium dense, 
moist to wet, silty fine sand with gravel interpreted to be Vashon ice-contact deposits. The ice 
contact deposits are underlain by dense to very dense silty sand interpreted to be Vashon 
lodgement till to the full depths explored of approximately 12 feet (Figure 3).  
 
As measured in December 2016, shallow ground water at the Site occurs at depths of 
approximately 2 to 4 feet below the existing site grade and is perched within the ice-contact 
deposits above the glacial till. At the time of drilling (ATD) wells MW-1 through MW-3 in 2003, 
ground water occurred at a depth of 8 to 9 feet. Measured ground water elevations are shown 
in Table 1. The original monitoring wells MW-2 and MW-3 were buried by fill during the most 
recent site grading activities that leveled the parking lot in that area. Original well MW-1 still 
remains. A search for the original wells using a metal detector and ground penetrating radar 
(GPR) failed to locate the original wells. In order to provide complete site characterization, new 
wells (MW-102 and MW-103) were installed in the vicinity of the original wells in December 
2016.  
 

Table 1 
Ground Water Elevations (feet) 

 

Well 
Number Date 

Depth to 
Water 
(feet) 

Local TOC 
Elev. (feet) 

Local TOC 
Elev. 

Difference 
(feet) 

EIM Map-
derived 

NAVD88 Elev. 
(feet) 

Converted  
NAVD88 TOC 

Elev. (feet) 

Ground 
Water 

NAVD88 
Elev. (feet) 

Baseline 12/7/16 NA 99.90 0 64.00 NA NA 
MW-1 12/7/16 2.53 99.40 0.4 NA 63.60 61.07 
MW-102 12/7/16 3.22 91.92 7.98 NA 56.02 52.80 
MW-103 12/7/16 4.15 93.09 6.81 NA 57.19 53.04 

TOC – Top of Casing 
EIM – Environmental Information Management (Ecology) 
 
Conceptual Site Model 
 
The Site is located on the east flank of a glaciated till upland just east of the Puget Sound 
embayment of Liberty Bay. The Site topography slopes moderately to gently down to the east 
and is mantled by a thin veneer of fill that overlies Vashon ice-contact deposits over Vashon 
lodgement till. The shallow ground water recharge is via precipitation that infiltrates into the 
ice-contact deposits. In the past, the Site was unpaved and allowed the direct infiltration of 
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precipitation on the property. Currently most of the site is paved so that recharge to the 
shallow ground water comes primarily from the till upland to the west which is also mantled 
with ice-contact deposits. Shallow ground water beneath the Site occurs at a depth of about 
2 to 4 feet below the ground surface and is perched on top of the glacial till (Figure 3). Shallow 
ground water flow beneath the Site mimics the topography and flows toward the east to 
Liberty Bay (Figure 4).  
 
Contamination Characterization 
 
Saybr Contractors, Inc., contracted with the property owners to perform tank decommissioning 
activities in 2003. A site assessment titled “Underground Storage Tank Site Assessment Report, 
Winger Property” (AESI, 2003a) was performed by AESI on March 28, 2003 after the removal of 
two abandoned tanks located east of the existing shop. One tank was a 500-gallon diesel tank 
(UST-1) and the other tank was a 1,000-gallon gasoline tank (UST-2). The two tanks were 
situated end to end with the gasoline tank located north of the diesel tank. 
 
Soil Samples 
 
A registered site assessor from AESI collected site assessment soil samples (Figure 4) and 
documented site activities and conditions. A release of gasoline range petroleum hydrocarbons 
above MTCA Method A cleanup levels (CL) to the soil was confirmed under the former gasoline 
tank. Diesel range petroleum hydrocarbons and lead in soil were below cleanup levels beneath 
the diesel tank (Tables 2, 3, and 4).  
 
Based upon field observations and initial analytical results, removal of petroleum 
hydrocarbon-impacted soil and the installation of ground water monitoring wells and an air 
sparging bioremediation system were accomplished.  

 
 

Table 2 
Site Assessment Analytical Results (Soil) NWTPH-Dx 

Total Petroleum Hydrocarbons as  
Diesel Extended to Include Motor Oil 

 

Sample Number 
Date 

Collected Depth fbg 
 

Diesel Motor Oil 
WP-UST1-B-7 3/28/03 7 88 <50 
WP-UST1-SSW-7 3/28/03 7 13 <50 
MTCA Method A Cleanup Level   2,000 2,000 

Sample results in bold are above Model Toxics Control Act (MTCA) Method A cleanup level.  
Sample results are in parts per million (ppm) 
fbg – feet below grade 
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Table 3 
Site Assessment Analytical Results (Soil) NWTPH-GX/BTEX 

Total Petroleum Hydrocarbons as Gasoline with BTEX Distinction 
 

Sample Number 
Date 

Collected  
Depth 

fbg Benzene Toluene Ethylbenzene Xylenes1 Gasoline 
WP-CE-8 3/28/03 8 0.03 <0.02 0.06 0.33 2 
WP-P-1 3/28/03 1 <0.02 <0.02 0.5 3.5 24 
WP-UST2-NSW-8 3/28/03 8 1.1 6.0 14.0 81.0 1,200 
WP-UST2-B-9 3/28/03 9 0.02 0.02 0.25 1.5 15 

WP-SS1 3/28/03 Stockpile 0.07 0.19 0.70 3.8 170 

MTCA Method A Cleanup Level   0.03 7.0 6.0 9.0 30/1002 
Sample results in bold are above Model Toxics Control Act (MTCA) Method A cleanup level.  
BTEX - benzene, toluene, ethylbenzene, and xylenes. 
fbg – feet below grade 
Sample results are in parts per million (ppm) 
1) Total xylenes 
2)  Cleanup Level is 30 milligrams per kilogram (mg-kg) if benzene is present and 100 mg/kg if benzene is absent 

 
Table 4 

Site Assessment Analytical Results (Soil) 
EPA Method 6010 ICP/Total Lead 

 

Sample Number 
Date 

Collected Depth fbg 
 

Lead 
WP-UST2-B-9 3/28/03 9 21 
MTCA Method A Cleanup Level   250 

Sample results in bold are above Model Toxics Control Act (MTCA) Method A cleanup level.  
Sample results are in parts per million (ppm) 
fbg – feet below grade 
 

 
On May 6 2003, AESI arrived onsite to supervise the installation of three (3) ground water 
monitoring wells. Well MW-1 was installed upgradient of the release area near the shop. 
Monitoring wells MW-2 and MW-3 were installed in the inferred downgradient direction from 
the petroleum hydrocarbon-impacted UST basin (Figure 4). The monitoring wells were installed 
using a truck-mounted geoprobe. The monitoring wells were advanced to depths of 
approximately 12 to 12.5 feet below grade (fbg). The annular space around each of the wells 
was augered out and sealed with bentonite and concrete to provide a surface seal conforming 
to Washington State monitoring well construction standards. Using direct-push technology, 
continuous soil cores were collected in clear polyvinyl chloride (PVC) plastic tubing. The soil 
samples were collected directly above the water table if sufficient soil was present to sample. 
                                                      
1  Total xylenes (m,pxylene + o-xylene). 
2  If benzene is present above 0.03 parts per million (ppm) the cleanup level for total petroleum hydrocarbons as gasoline is 

30 ppm. If benzene is less than 0.03, and if the total of toluene, ethylbenzene and xylenes are less than 1 percent of the total 
gasoline mixture, then the cleanup level is 100 ppm.  
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Field tests did not indicate detectable levels of petroleum hydrocarbons in any of the probe 
cores. The soil samples were submitted for analysis for gasoline, and benzene, toluene, 
ethylbenzene and xylenes (BTEX) (Table 5). The results of this work are presented in the AESI 
report “Independent Cleanup and Ground Water Characterization Monitoring, Winger Land 
Company Property” (AESI 2003b). 
 

Table 5 
Geoprobe Soil Sample Analytical Results 

Method NWTPH-Gx/BTEX* 
 

Sample Number Date 
Depth 
(feet) Benzene Toluene 

Ethyl-
benzene 

Total 
xylenes 

TPH 
Gasoline 

WP-GP1-9 (MW-1) 5/6/03 9.0 <0.02 <0.02 <0.02 <0.02 <1 
WP-GP2-7 (MW-2) 5/6/03 7.0 <0.02 <0.02 <0.02 <0.02 <1 
WP-GP3-10 (MW-3) 5/6/03 10.0 <0.02 <0.02 <0.02 <0.02 <1 
MTCA Method A Cleanup Level    0.03 7 6 9 30/100 

* Total Petroleum Hydrocarbons as Gasoline (TPHG) with BTEX (benzene, toluene, ethylbenzene and xylenes) distinction. 
Sample results are in parts per million (ppm) 
MTCA – Model Toxics Control Act 

 
Ground Water Samples 
 
Ground water was encountered at 9 fbg during remedial excavation activities. Field 
observations indicated that petroleum hydrocarbon-impacted soil was in contact with ground 
water, although no measurable free product was observed. Ground water samples were 
collected from the three monitoring wells following their installation. Prior to sampling, 
approximately 2.5 gallons of water was pumped from each well using a peristaltic pump. The 
ground water was turbid at first, gradually clearing up during development as fine-grained 
sediments were purged from the wells. The ground water samples collected were submitted for 
analysis for total petroleum hydrocarbons as gasoline/BTEX. Water samples collected from 
wells MW-2 and MW-3 were also analyzed for volatile organic compounds including napthalene 
and the gasoline additives MTBE3, EDC4 and EDB5. The sample from monitoring well MW-3 was 
also submitted for total lead. Analytical results are presented in Tables 6 and 7. The ground 
water samples were decanted into the appropriate sampling bottles supplied by the laboratory. 
The sample bottles were then placed into a cooler, chilled with frozen gel packs, and delivered 
to Friedman & Bruya, Inc. in Seattle, Washington by courier. Complete laboratory reports are 
presented in Appendix B. 
 

                                                      
3 MTBE: acronym for Methyl tertiary butyl ether 
4 EDC:  acronym for 1,2-Dichloroethane 
5 EDB:  acronym for 1,2-Dibromoethane 
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Table 6 
Ground Water Analytical Results  

Method NWTPH-Gx/BTEX* and Total Lead 
using EPA Method 6010 

 

Sample Number Date Benzene Toluene 
Ethyl-

benzene 
Total 

xylenes 
TPH 

Gasoline 
Total 
Lead 

WP-Q203-MW-1 5/6/03 <1 <1 <1 <1 <50 NA 
WP-Q203-MW-2 5/6/03 <1 <1 <1 <1 <50 NA 
WP-Q203-MW-3 5/6/03 <1 <1 <1 <1 <50 30 
MTCA Method A Cleanup Level   5 1,000 700 1,000 800/1,000** 15 

Sample results are in parts per billion (ppb) 
* Total Petroleum Hydrocarbons as Gasoline (TPHG) with BTEX (benzene, toluene, ethylbenzene and xylenes) 

distinction. 
**If benzene is present, the cleanup level for TPHG is 800 (ppb. If benzene is absent, the cleanup level is 1,000 ppb. 
NA - not analyzed 
MTCA – Model Toxics Control Act 
EPA – Environmental Protection Agency 

 
Table 7 

Ground Water Analytical Results 
Volatile Organic Compounds (VOCs) 

using EPA Method 8260B 
 

Compounds 
WP-Q203-

MW-2 
WP-Q203-

MW-3 

MTCA 
Cleanup 

Level 
Dichlorodifluoromethane <1 <1 * 
Chloromethane <1 <1 * 
Vinyl chloride <1 <1 0.2 
Bromomethane <1 <1 * 
Chloroethane <1 <1 * 
Trichlorofluoromethane <1 <1 * 
Acetone <10 <10 * 
1,1-Dichloroethene <1 <1 * 
Methylene chloride <5 <5 * 
MTCA CL (MTBE) <1 <1 20 
Methy tertiary butyl ether (MTBE) <1 NA NA 
trans-1,2-Dichloroethene <1 <1 * 
1,1-Dichloroethane <1 <1 * 
2,2-Dichloropropane <1 <1 * 
cis-1,2-Dichloroethene <1 <1 * 
Chloroform <1 <1 * 
2-Butanone (MEK) <10 <10 * 
1,2-Dichloroethane (EDC) <1 <1 5 
1,1,1-Trichloroethane <1 <1 200 
1,1-Dichloropropene <1 <1 * 
Carbon Tetrachloride <1 <1 * 
Benzene <1 <1 5 
Trichloroethene <1 <1 5 
1,2-Dichloropropane <1 <1 * 
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Compounds 
WP-Q203-

MW-2 
WP-Q203-

MW-3 

MTCA 
Cleanup 

Level 
Bromodichloromethane <1 <1 * 
Dibromomethane <1 <1 * 
4-Methyl-2-pentanone <10 <10 * 
cis-1,3-Dichloropropene <1 <1 * 
Toluene <1 <1 1,000 
trans-1,3-Dichloropropene <1 <1 * 
1,1,2-Trichloroethane <1 <1 * 
2-Hexanone <10 <10 * 
1,3-Dichloropropane <1 <1 * 
Tetrachloroethene <1 <1 5 
Dibromochloromethane <1 <1 * 
1,2-Dibromoethane (EDB) <1 <1 0.01 
Chlorobenzene <1 <1 * 
Ethyl benzene <1 <1 700 
1,1,1,2-Tetrachloroethane <1 <1 * 
m,p-Xylene <1 <1 1,000 
o-Xylene <1 <1 1,000 
Styrene <1 <1 * 
Isopropylbenzene <1 <1 * 
Bromoform <1 <1 * 
n-Propylbenzene <1 <1 * 
Bromobenzene <1 <1 * 
1,3,5-Trimethylbenzene <1 <1 * 
1,1,2,2-Tetrachloroethane <1 <1 * 
1,2,3-Trichloropropane <1 <1 * 
2-Chlorotoluene <1 <1 * 
4-Chlorotoluene <1 <1 * 
tert-Butylbenzene <1 <1 * 
1,2,4-Trimethylbenzene <1 <1 * 
sec-Butylbenzene <1 <1 * 
p-Isopropyltoluene <1 <1 * 
1,3-Dichlorobenzene <1 <1 * 
1,4-Dichlorobenzene <1 <1 * 
1,2-Dichlorobenzene <1 <1 * 
1,2-Dibromo-3-Chloropropane <1 <1 * 
1,2,4-Trichlorobenzene  <1 <1 * 
Hexachlorobutadiene <1 <1 * 
Naphthalene <1 <1 160 
1,2,3-Trichlorobenzene <1 <1 * 

Sample results are in parts per billion (ppb)  
MTCA – Model Toxics Control Act 
EPA – Environmental Protection Agency 
NA - not analyzed 

 
Results of the initial ground water sampling event did not indicate the presence of detectable 
petroleum hydrocarbons, BTEX or semi-volatile organics in the ground water. Total lead was 
detected in well MW-3 at 30 parts per million (ppm) which was above the MTCA Method A 
cleanup level. However, the sample tested from MW-3 was not filtered and contained 
suspended sediment that could have resulted in an elevated concentration. 
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TERRESTRIAL ECOLOGICAL EVALUATION 
 

A terrestrial ecological evaluation was performed as required under WAC 173-340-
7492(2)(a)(ii). Table 8 below shows the calculations and numerical values used for this 
evaluation. The point score reported in Criteria Number 1 was eight. The sum of the variables 
(Numbers 2 through 5) is twelve. Since twelve is larger than eight, the terrestrial evaluation 
may be ended under WAC 173-340-7492 (2)(a)(ii). 
 
 

Table 8 
Terrestrial Ecological Exposure Evaluation 

 
Criteria Score 

1)  Estimated contiguous undeveloped land within 500 feet:  2 acres (west of site) 8 
2)  Industrial or commercial property:  Commercial 3 
3)  Habitat Quality:  Low (commercial property) 3 
4)  Is wildlife likely to be attracted:  no, either paved , buildings, or gravel 2 
5)  Specified(1) organic compounds present in soil:  no 4 
Total Score (2 through 5) 12 

(1) Specified compounds:  chlorinated dioxins, furans, polychlorinated biphenyls (PCBs), DDT, DDE, DDD, aldrin, chlordane, 
dieldrin, endosulfan, endrin, heptachlor, benzene, hexachloride, toxaphene, hexachlorobenzene, pentachlorophenol, 
pentachlorobenzene. 

 
 

REMEDIAL ACTION 
 
Cleanup Action Overview 
 
Petroleum Contaminated Soil Model Remedy 1 was determined to be applicable for this site 
because complete removal of the gasoline-impacted soils was feasible and ground water was 
not impacted. Upon completion of the contaminated soil excavation, benzene concentrations 
at or slightly above MTCA Method A cleanup levels were exhibited by two soil confirmation 
samples. An air sparging system to aid in in-situ remediation and natural degradation was 
installed within the remedial excavation and operated for approximately one year through the 
end of ground water monitoring from June 2003 to June 2004.  

 
Regulatory Framework 
 
This CAR does not have any relationship to other local, state, or federal regulatory actions at 
the Site such as the local development review process, SEPA, Landfill Permit, RCRA corrective 
action, and CERCLA. The CAR does not propose any work requiring other regulatory agencies to 
be involved at this time.  
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Human Health and Environmental Concerns 
 
Prior to site remediation, only one characterization sample (WP-UST2-NSW-8) located at the 
northeast corner of the tank pit exhibited concentrations of benzene and gasoline above MTCA 
Method A cleanup levels. Ground water samples collected at the site have never exhibited 
detectable concentrations of BTEX or petroleum hydrocarbons. Contamination at the site was 
of limited extent, did not impact ground water and was not a significant threat to human health 
or the environment. 
 
Cleanup Standards 
 
Contaminants of Concern 
 
Contaminants detected above the MTCA Method A cleanup level at the site are benzene, 
ethylbenzene, xylenes and gasoline-range petroleum hydrocarbons (GRPH) in soil. Total lead 
above the MTCA Method A cleanup level was detected in ground water from well MW-3. 
 
Cleanup Levels 
 
Due to the contaminant of concern (petroleum hydrocarbons) and potential ultimate use 
(multi-family residential) of the Site, MTCA Method A Unrestricted Land Use cleanup levels 
have been chosen for this Site. The proposed cleanup levels are presented in Table 9 below: 
 

Table 9  
MTCA Method A Site Cleanup Levels 

 
Media GRPH Benzene Ethylbenzene Xylenes Lead 

Soil (ppm) 30 0.03 6 9 250 
Ground Water (ppb) 800 5 700 1,000 15(1) 

GRPH - gasoline-range petroleum hydrocarbons 
ppm – parts per million 
ppb – parts per billion 
(1) Based upon dissolved lead  

 
Cleanup Action Alternatives 
 
Three remedial alternatives were considered following site characterization and tank removal 
activities. A feasibility study was not completed for the site because this is a simple site and a 
localized area of contamination. The three alternatives are as follows: 
 

1. No action and implementation of monitoring and natural attenuation 
2. Excavation and disposal 
3. In-situ bio-remediation 
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Initial Screening of Alternatives 
 
During initial review of cleanup action alternatives the no action and in-situ bioremediation 
alternatives were screened out due to the Site generally being accessible and the desire of the 
owners to achieve a short-term solution.  
 
The second remedial option consisting of excavation of all contaminated soil was selected 
because it was determined to meet all the requirements set forth in the Ecology guidance 
document. The selected alternative would be protective of human health and the environment 
and would be a long-term solution since all contamination could be removed.  
 
Following removal of the tanks and collection of compliance soil samples, concentrations of 
benzene that exhibited concentrations slightly above the MTCA Method A cleanup level were 
found in two compliance soil samples. At this time in situ air sparging was added as a remedial 
action in addition to excavation in order to aid in the degradation of the benzene in soil. 
 
Model Remedy 1 Adherence to MTCA 
 
Per the Model Remedy document, “This model remedy is for situations where complete 
removal of the contaminated soil will take place and Method A Soil Cleanup Levels for 
Unrestricted Site Use have been selected. Following excavation, confirmation  testing must be 
performed to document that the applicable Method A cleanup levels found in Table 740-1 of 
WAC 173-340-900 have been met at the point of compliance, such that no environmental 
covenants are necessary.” 
 
The chosen remedial action is protective of ground water and direct contact because all of the 
contamination was removed either through excavation or in-situ degradation and ground water 
has never been impacted. 
 
The Environmental Protection Agency (EPA) Technical Guidance for Addressing Petroleum 
Vapor Intrusion at Leaking Underground Storage Tank Sites (June 2015) addresses vapor due to 
gasoline releases. The Ecology 2009 Draft: Guidance for Evaluating Soil Vapor Intrusion in 
Washington State: Investigation and Remedial Action states the contaminant must be 
sufficiently volatile and toxic to pose a potential threat to indoor air quality via the vapor 
intrusion (VI) pathway. Since the gasoline and benzene have been totally removed from the 
Site, the potential for vapor intrusion in to site structures has been removed. 
 
The remedy is protective of human health and the environment because complete removal of 
the contamination from soil has been accomplished and ground water has not been impacted 
by the release. 
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DESCRIPTION OF SELECTED REMEDY 
 
Site Description 
 
The project site is located at 19647 Viking Way NW, Poulsbo, Washington. The project location 
is shown in Figure 1 (Vicinity Map) and Figure 5 (Site Schematic). The subject property is located 
in an area of commercial properties along Viking Way, with residential properties west of and 
upgradient from the site. 
 
Description of the Cleanup Action 
 
Based on the comparative analysis presented above, the selected remedial action alternative 
for the Site is Petroleum Contaminated Soil Model Remedy 1. This alternative was determined 
to be applicable for the Site because removal of the gasoline contaminated soils was feasible 
and the site was accessible. As described above, the selected remedy (Model Remedy 1) does 
not pose a threat to human health or the environment.  
 
Table 10 provides a comparison of the proposed remedial action against the MTCA evaluation 
criteria. As shown in the table, the proposed remedial action performs satisfactorily with 
regards to all the criteria.  
 

Table 10  
Evaluation of Remedial Action  

 
Criteria Model Remedy 1 

Protectiveness Achieves protectiveness since the soil contamination is completely removed and 
ground water has not been impacted. 

Permanence Permanent since the contamination is completely removed. 
Cost Model Remedy 1 is second lowest cost option but obtains better permanence and 

protectiveness over the other alternatives since the contamination is completely 
removed. 

Long-Term 
Effectiveness 

Very good since the contaminated soil is completely removed and ground water has 
not been impacted. 

Management of Short-
Term Risks 

Very good because of the limited time to complete and personal protective 
measures implemented during remedial activities.  

Implementability There are no impediments to effective implementation.  
Consideration of 
Public Concerns 

The property is commercial. No public concerns were expressed at the time the 
work was performed. 

 
Excavation and on-site bioremediation of petroleum hydrocarbon-impacted soil was 
determined to be the appropriate remediation technology for this site. Saybr Contractors, Inc., 
provided a trackhoe and operator for the project. Soil impacted by petroleum hydrocarbons 
was excavated, field screened, and placed on plastic sheeting in preparation for on-site 
bioremediation. An air sparging system was installed in the bottom of the excavation below the 
existing saturated zone and backfilled with pea gravel. Details of the air sparging system are 
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shown on Figure 6. The property owner operated and maintained the air sparging system and 
Sabyr Contractors monitored the on-site land farming of the contaminated soil and 
documented when cleanup levels had been obtained. 
 
Approximately 100-cubic yards of petroleum hydrocarbon-impacted soil were removed from 
the former UST excavation and stockpiled on plastic sheeting onsite for on-site bioremediation. 
Cleanup confirmation soil samples collected from the remedial excavation indicated that 
benzene slightly above the MTCA Method A cleanup level of 0.03 ppm remained in the western 
and northeastern sidewalls. These areas were bioremediated by oxygen supplied by the air 
sparging system within the permeable pea gravel tank basin.  
 
Soil removed from the excavation was placed onsite in a thin lift pile on which water and 
fertilizer were applied. The soil was tilled and aeriated frequently until all noticeable indications 
of petroleum hydrocarbons were removed. The soil was then placed onsite as fill for newly 
graded parking areas. 
 
Cleanup Standards and Point of Compliance 
 
Due to the contaminant of concern (gasoline and BEX) and ultimate use (multi-family 
residential) of the Site, MTCA Method A cleanup levels are used for the Site. The proposed 
cleanup level is 30 milligrams per kilogram (mg/kg) for the GRPH, 0.03 mg/kg for benzene, 
6 mg/kg for ethylbenzene and 9 mg/kg for xylene affected soils.   
 
Under MTCA, the point of compliance is the point or location on a site where the cleanup levels 
must be attained. The point of compliance for the soil cleanup levels summarized above in 
Table 9 will be throughout the soil column from the ground surface to 15 feet below ground 
surface (bgs), in accordance with WAC 173-340-740(6)(d). The contaminated soil does not 
extend off the property.  
 
The property boundary of the Site is specified as the point of compliance for ground water. 
Monitoring wells MW-1, MW-2, and MW-3 are located within the property boundaries. 
Samples from Wells MW-2 and MW-3, downgradient and closest to the property line, were 
non-detect for ground water contaminants of concern.  
 
Applicable, Relevant and Appropriate Requirements (ARARs)  
 
In addition to the cleanup standards developed through the MTCA process and summarized 
above, other regulatory requirements must be considered in the selection and implementation 
of the cleanup action. Applicable state and federal laws may also impose certain technical and 
procedural requirements for performing cleanup actions (WAC 173-340-710). City of Poulsbo 
permits were obtained for removal and inspection of the USTs at removal.  The USTs were 
cleaned and rinsed by Protective Environmental Services, Inc. of Seattle, Washington prior to 
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removal and the USTs were disposed of at Navy City Metals in Bremerton, Washington, by 
Saybr Contractors. No other ARARs were required. 
 
Restoration Timeframe 
 
Model Remedy 1 was determined to be applicable for this site because gasoline and BEX were 
the only contaminants, the site was easily accessible and ground water was not impacted. 
In-situ air sparging was used to polish limited benzene contamination in soil remaining after soil 
removal. The restoration time frame was approximately one year. 
 
Compliance Monitoring 
 
Soil Sampling 
  
At the time of site remediation 2003, an AESI site assessor collected cleanup confirmation soil 
samples from the natural, fine-grained sands from depths ranging from 8 to 9 fbg when 
removal of petroleum hydrocarbon-impacted soil appeared to be complete based on visual 
observations and field screening results. Approximate locations of soil samples collected are 
shown on Figure 7 and analytical results are summarized in Table 11. All samples were collected 
using AESI’s standard sampling and decontamination protocols. Soil samples were collected 
using clean, stainless steel sampling spoons, rinsed with distilled, de-ionized water. Samples 
collected for analysis were placed in borosilicate glass sample containers with Teflon-lined lids 
supplied by the laboratory. Additional soil confirmation samples (GP-1-101316 and 
GP-2-101316) were collected in 2016 from two explorations completed in the vicinity of former 
soil confirmation samples WP-CCS1-9 and WP-CCS5-8 to document successful in-place 
remediation of elevated benzene.  After the samples were logged in the field, they were placed 
in a cooler, chilled with frozen gel packs, and transported by courier directly to Friedman & 
Bruya, Inc. in Seattle, Washington for analysis. The laboratory chain-of-custody is located in 
Appendix B.  
 
Soil removed from the UST remedial excavation was land-farmed onsite until clean, then reused 
at the Site to level the parking lot area. Confirmation soil samples MW-102:8-9 and 
MW-103:8-9 were collected from this fill when wells MW-102 and MW-103 were installed in 
December 2016. 
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Table 11 
Soil Cleanup Confirmation Sample Analytical Results  

Method NWTPH-Gx/BTEX* 
 

Sample Number Date 
Depth 
(feet) Benzene Toluene 

Ethyl-
benzene 

Total 
xylenes 

TPH 
Gasoline 

WP-RX-SS1 5/6/03  Stockpile 0.04 0.13 0.21 1.1 14 
WP-CCS1-9 5/6/03 9.0 <0.02 <0.02 <0.02 <0.02 <1 
WP-CCS2-9 5/6/03 9.0 <0.02 <0.02 <0.02 0.07 <1 
WP-CCS3-9 5/6/03  9.0 0.04 <0.02 0.12 0.63 3 
WP-CCS4-9 5/6/03 9.0 <0.02 <0.02 0.03 0.11 <1 
WP-CCS5-8 5/6/03 8.0 0.06 0.03 0.38 2.1 15 
GP-1-101316 10/13/16 6.5-7 <0.02 <0.02 <0.02 <0.06 <2 
GP-2-101316 10/13/16 8-9 <0.02 <0.02 <0.02 <0.06 <2 
MW-102:8-9 12/9/16 8-9 <0.02 <0.02 <0.02 <0.06 <2 
MW-103:8-9 12/9/16 8-9 <0.02 <0.02 <0.02 <0.06 <2 
MTCA Method A Cleanup Level    0.03 7 6 9 30/100** 

* Total Petroleum Hydrocarbons as Gasoline (TPHG) with BTEX (benzene, toluene, ethylbenzene and xylenes) 
distinction. 

**If benzene is absent and the total of ethylbenzene, toluene and xylene is less than 1 percent of the gasoline mixture 
the CL for TPH-G is 100ppm; for all other gasoline mixtures with BTEX the CL is 30ppm. 

Bold = Concentrations above MTCA Method A cleanup levels. 
Sample results are in parts per million (ppm) 
MCTA – Model Toxics Control Act 
 
Ground Water Sampling 
 
Starting in May 2003, ground water samples were collected on a quarterly basis for one year. 
Prior to sampling, approximately 2.5 gallons of water was pumped from each well using a 
peristaltic pump. The ground water samples were decanted into the appropriate sampling 
bottles supplied by the laboratory. The sample bottles were then placed into a cooler, chilled 
with frozen gel packs, and delivered to Friedman & Bruya, Inc. in Seattle, Washington by 
courier. The ground water samples collected were submitted for analysis for total petroleum 
hydrocarbons as gasoline/BTEX. For the first quarter event in May 2003, water samples 
collected from wells MW-2 and MW-3 were also analyzed for volatile organic compounds 
(including naphthalene), and the gasoline additives MTBE6, EDC7 and EDB8. The sample from 
monitoring well MW-3 was also submitted for total lead. The water sample collected from well 
MW-3 during the third quarter was analyzed for total dissolved lead. Analytical results for all 
quarters are presented in Tables 12 and 13. Water samples were also collected from the 
geoporbe explorations accomplished in 2016. Complete laboratory reports are presented in 
Appendix B. 
 

                                                      
6 MTBE: acronym for Methyl tertiary butyl ether 
7 EDC:  acronym for 1,2-Dichloroethane 
8 EDB:  acronym for 1,2-Dibromoethane 
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Table 12 
Ground Water Confirmation Samples Analytical Results 

Method NWTPH-Gx/BTEX* and Total Lead using EPA Method 6010 
 

Sample Number Date Benzene Toluene 
Ethyl-

benzene 
Total 

xylenes 
TPH 

Gasoline Lead 
WP-Q203-MW-1 5/6/03 <1 <1 <1 <1 <50 NA 
WP-Q303-MW1 8/22/03 <1 <1 <1 <1 <50 NA 
WP-WQ-MW1 1/26/04 <1 <1 <1 <3 <50 <1(1) 
WP- MW1-504 5/03/04 <1 <1 <1 <3 <50 NA 
WP-Q203-MW-2 5/6/03 <1 <1 <1 <1 <50 NA 
WP-Q303-MW2 8/22/03 <1 <1 <1 <1 <50 NA 
WP-WQ-MW2 1/26/04 <1 <1 <1 <3 <50 <1(1) 
WP- MW2-504 5/03/04 <1 <1 <1 <3 <50 NA 
WP-Q203-MW-3 5/6/03 <1 <1 <1 <1 <50 30(2) 
WP-Q303-MW3 8/22/03 <1 <1 <1 <1 <50 NA 
WP-WQ-MW3 1/26/04 <1 <1 <1 <3 <50 <1(1) 
WP- MW3-504 5/03/04 <1 <1 <1 <3 <50 NA 
GP-1-101316 10/13/16 <1 <1 <1 <3 <100 NA 
GP-2-101316 10/13/16 <1 <1 <1 <3 <100 NA 
MTCA Method A Cleanup 
Level  

 5 1,000 700 1,000 800/1,000** 15 

* Total Petroleum Hydrocarbons as Gasoline (TPHG) with BTEX (benzene, toluene, ethylbenzene and xylenes) 
distinction. 

**If benzene is present, the cleanup level for TPHG is 800 ppb. If benzene is absent, the cleanup level is 1,000 ppb. 
NA - not analyzed 

(1) Dissolved Lead 
(2) Total Lead 
Sample results are in parts per billion (ppb) 
MTCA – Model Toxics Control Act 
EPA - Environmental Protection Agency  
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Table 13 
Ground Water Analytical Results 

Volatile Organic Compounds (VOCs) 
using EPA Method 8260B 

 

Compounds 
WP-Q203-

MW-2 
WP-Q203-

MW-3 

MTCA 
Cleanup 

Level 
Dichlorodifluoromethane <1 <1 * 
Chloromethane <1 <1 * 
Vinyl chloride <1 <1 0.2 
Bromomethane <1 <1 * 
Chloroethane <1 <1 * 
Trichlorofluoromethane <1 <1 * 
Acetone <10 <10 * 
1,1-Dichloroethene <1 <1 * 
Methylene chloride <5 <5 * 
MTCA CL (MTBE) <1 <1 20 
Methy tertiary butyl ether (MTBE) <1 NA NA 
trans-1,2-Dichloroethene <1 <1 * 
1,1-Dichloroethane <1 <1 * 
2,2-Dichloropropane <1 <1 * 
cis-1,2-Dichloroethene <1 <1 * 
Chloroform <1 <1 * 
2-Butanone (MEK) <10 <10 * 
1,2-Dichloroethane (EDC) <1 <1 5 
1,1,1-Trichloroethane <1 <1 200 
1,1-Dichloropropene <1 <1 * 
Carbon Tetrachloride <1 <1 * 
Benzene <1 <1 5 
Trichloroethene <1 <1 5 
1,2-Dichloropropane <1 <1 * 
Bromodichloromethane <1 <1 * 
Dibromomethane <1 <1 * 
4-Methyl-2-pentanone <10 <10 * 
cis-1,3-Dichloropropene <1 <1 * 
Toluene <1 <1 1,000 
trans-1,3-Dichloropropene <1 <1 * 
1,1,2-Trichloroethane <1 <1 * 
2-Hexanone <10 <10 * 
1,3-Dichloropropane <1 <1 * 
Tetrachloroethene <1 <1 5 
Dibromochloromethane <1 <1 * 
1,2-Dibromoethane (EDB) <1 <1 0.01 
Chlorobenzene <1 <1 * 
Ethyl benzene <1 <1 700 
1,1,1,2-Tetrachloroethane <1 <1 * 
m,p-Xylene <1 <1 1,000 
o-Xylene <1 <1 1,000 
Styrene <1 <1 * 
Isopropylbenzene <1 <1 * 
Bromoform <1 <1 * 
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Compounds 
WP-Q203-

MW-2 
WP-Q203-

MW-3 

MTCA 
Cleanup 

Level 
n-Propylbenzene <1 <1 * 
Bromobenzene <1 <1 * 
1,3,5-Trimethylbenzene <1 <1 * 
1,1,2,2-Tetrachloroethane <1 <1 * 
1,2,3-Trichloropropane <1 <1 * 
2-Chlorotoluene <1 <1 * 
4-Chlorotoluene <1 <1 * 
tert-Butylbenzene <1 <1 * 
1,2,4-Trimethylbenzene <1 <1 * 
sec-Butylbenzene <1 <1 * 
p-Isopropyltoluene <1 <1 * 
1,3-Dichlorobenzene <1 <1 * 
1,4-Dichlorobenzene <1 <1 * 
1,2-Dichlorobenzene <1 <1 * 
1,2-Dibromo-3-Chloropropane <1 <1 * 
1,2,4-Trichlorobenzene  <1 <1 * 
Hexachlorobutadiene <1 <1 * 
Naphthalene <1 <1 160 
1,2,3-Trichlorobenzene <1 <1 * 

Sample results are in parts per billion (ppb) 
MTCA – Model Toxics Control Act 
EPA - Environmental Protection Agency  
NA - not analyzed 

 
Schedule for Implementation 
 
The remedial action was completed in May 2003 and ground water monitoring was completed 
in May 2004. 
 
Institutional/Engineering Controls 
 
Institutional controls were not implemented because the contamination was remediated to 
below MTCA Method A clean up levels. 
 
 

CONCLUSION 
 
Soil contaminated with gasoline, benzene, ethylbenzene, and xylenes have been completely 
removed and remediated at the Site.  Soil confirmation samples collected in 2003 from the 
south, east, and northwest portions of the remedial excavation were below MTCA Method A 
cleanup levels for all Contaminants/Chemicals of Concern (COC). Soil confirmation samples 
collected in 2016 from the west and northeast portion of the remedial area following 
completion of in-situ bioremediation and air sparging were below MTCA Method A cleanup 
levels for all COC. Ground water contamination was not present at the Site either during site 
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WELL LOGS 





Gravel
Fill

Loose to medium dense, slightly moist, brownish gray, gravelly, fine to
medium SAND, trace silt; subangular gravels; no odor, no staining (SW).

GP-1-101316

Pea gravel; no odor, no staining (GP).

Becomes very moist to wet.

GP-1-101316-GW

S-1
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Bottom of exploration boring at 10 feet
Backfilled with bentonite chips
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Grass / Root Mat
Fill

Loose, slightly moist, brownish gray, gravelly, fine to medium SAND, trace
silt; subangular gravel; no odor, no staining (SW).

Vashon Ice-Contact
Loose to medium dense, moist, brownish gray to gray, sandy SILT, trace fine
to coarse gravel, trace organics; no odor, no staining (ML).

Loose to medium dense, moist to very moist, gray, medium SAND to fine to
medium SAND, some silt, trace gravel; no odor, slight gray staining (SM).

Becomes wet; no sheen, slight odor, slight gray staining.

GP-2-101316

GP-2-101316-GW

S-1

S-2

Bottom of exploration boring at 10 feet
Backfilled with bentonite chips

1 of 1
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Ring Sample
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2
1
2

2
2
3

7
16
17

16
16
15

17
31

50/6"

Flush mount monument

Concrete 0 to 1.5 feet

Bentonite 1.5 to 3 feet

2-inch I.D. Sch 40 PVC casing
0 to 5 feet

10/20 Colorado silica sand 3 to
15 feet

2-inch I.D. Sch 40 PVC well
screen 0.010-inch slot width 5
to 15 feet

Slip cap

Well tag #BJU-356

Gravel - 3 inches
Fill

Loose, slightly moist, dark brown, fine sandy SILT, some to trace
organics (topsoil); poor recovery; no staining, no odor (ML).

As above, trace organics.

Ice-Contact

Loose, slightly moist, grayish brown, medium SAND, trace fine sand,
trace coarse sand; no staining, no odor (SP).

Medium dense, moist to very moist, gray, fine to medium SAND, trace
gravel; no staining, no odor (SW).

MW-102:8-9

Medium dense, slightly moist to moist, gray, silty, fine to medium SAND,
trace gravel; no staining, no odor (SM).

Vashon Lodgement Till

Very dense, slightly moist, gray, very silty, fine to medium SAND, trace
fine gravel; no staining, no odor (SM).

Boring terminated at 16.5 feet.
Well completed at 15 feet on 12/7/16.

Shelby Tube Sample
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Water Level ()

Water Level at time of drilling (ATD)
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Grab Sample
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Sampler Type (ST):

WELL CONSTRUCTION

G
ra

ph
ic

S
ym

bo
l

B
lo

w
s/

6"

Sheet

5

10

15

Holocene / HSA

Ring Sample

Logged by:

Golden Homes

6 inches

D
ep

th
(f

t)

DESCRIPTION

2" OD Split Spoon Sampler (SPT) No Recovery

Geologic & Monitoring Well Construction Log
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2
3
2

1
1
1

7
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50/5"

Flush mount monument

Concrete 0 to 1.5 feet

Bentonite 1.5 to 3 feet

2-inch I.D. Sch 40 PVC casing
0 to 5 feet

10/20 Colorado silica sand 3 to
15 feet

2-inch I.D. Sch 40 PVC well
screen 0.010-inch slot width 5
to 15 feet

Slip cap

Well tag #BJU-357

Gravel - 3 inches
Fill

Loose, slightly moist, brownish gray, silty, fine to medium SAND, trace
gravel, trace wood debris, trace organics; no staining, no odor (SM).

Loose, slightly moist, brownish gray, silty, fine to medium SAND, trace
gravel, trace wood debris, trace organics; no staining, no odor (SM).

As above, abundant wood debris.

Ice-Contact

Medium dense, slightly moist, gray, fine to medium SAND, trace to some
gravel; no staining, no odor (SW).
MW-103:8-9

As above (SW).

Vashon Lodgement Till

Very dense, wet, gray, very silty, fine to medium SAND, trace gravel; no
staining, no odor (SM).

Boring terminated at 16.5 feet.
Well completed at 15 feet on 12/7/16.
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Water Level at time of drilling (ATD)
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Fill

Ice-Contact Deposit

Medium dense to dense, moist to wet, SILTY fine SAND with gravel, 25%
recovery.  No sheen or odors.

Dense, wet, gray, medium-grained SAND.  90% recovery.  No sheen or odors.

Lodgement Till

Very dense, wet, gray, SILTY fine-grained SAND.  No sheen or odor.

Surface seal
Well monument

Colorado siica sand filter pack

3/4" PVC 0.10" slot screen

S-1

S-2

Bottom of exploration boring at 12.5 feet
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Fill

Ice-Contact Deposit

Medium dense to dense, moist to wet, gray, SILTY fine SAND with gravel.  25%
recovery.   No sheen or odors.

Lodgement Till

Dense, wet, gray, SILTY fine SAND with gravel.  5% recovery (pounded on a
rock).  No sheen or odor.

Surface seal
Well monument

Colorado siica sand filter pack

10' screen 3/4" PVC 0.10" slot
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Bottom of exploration boring at 12 feet
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Fill

Ice-Contact Deposit

Ground water seepage at 4' bgs.
Medium dense, moist, gray, SILTY SAND with gravel.  5% recovery, pounded
on a rock.  No sheen or odor.
Medium dense, wet, gray SANDY GRAVEL with silt.  No sheen or odor.

Lodgement Till

Dense, wet, gray, SILTY fine SAND.

Surface seal
Well monument

Colorado siica sand filter pack

3/4" PVC 0.10" slot screen
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Bottom of exploration boring at 12 feet
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APPENDIX B  
 

LABORATORY TEST CERTIFICATES 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Yelena Aravkina, M.S. Seattle, WA 98119-2029 
Michael Erdahl, B.S. (206) 285-8282 
Arina Podnozova, B.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
October 19, 2016 
 
 
 
Kellie Andrews, Project Manager 
Associated Earth Sciences, Inc. 
1552 Commerce St., Suite 102 
Tacoma, WA 98402 
 
Dear Ms Andrews: 
 
Included are the results from the testing of material submitted on October 13, 2016 from 
the Golden Homes KV160495, F&BI 610190 project.  There are 6 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 have 
any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Jon Sondergaard 
AE11019R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on October 13, 2016 by Friedman & 
Bruya, Inc. from the Associated Earth Sciences Golden Homes KV160495, F&BI 610190 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Associated Earth Sciences 
610190 -01 GP-1-101316 
610190 -02 GP-1-101316-GW 
610190 -03 GP-2-101316 
610190 -04 GP-2-101316-GW 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  10/19/16 
Date Received:  10/13/16 
Project:  Golden Homes KV160495, F&BI 610190 
Date Extracted:  10/14/16 
Date Analyzed:  10/14/16 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES AND TPH AS GASOLINE 
USING METHODS 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 50-132) 
 
GP-1-101316 <0.02 <0.02 <0.02 <0.06 <2 91 
610190-01 
 

GP-2-101316 <0.02 <0.02 <0.02 <0.06 <2 91 
610190-03 
 
 

Method Blank <0.02 <0.02 <0.02 <0.06 <2 92 
06-2074 MB  
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Date of Report:  10/19/16 
Date Received:  10/13/16 
Project:  Golden Homes KV160495, F&BI 610190 
Date Extracted:  10/17/16 
Date Analyzed:  10/17/16 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE,  

XYLENES AND TPH AS GASOLINE 
USING METHODS 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) 
 
GP-1-101316-GW <1 <1 <1 <3 <100 91 
610190-02 
 

GP-2-101316-GW <1 <1 <1 <3 <100 89 
610190-04 
 
 

Method Blank <1 <1 <1 <3 <100 94 
06-2076 MB  
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Date of Report:  10/19/16 
Date Received:  10/13/16 
Project:  Golden Homes KV160495, F&BI 610190 
 
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:  610192-03 (Duplicate)
 
 
Analyte 

 
Reporting Units 

Sample Result 
(Wet Wt) 

Duplicate 
Result 

(Wet Wt) 

 
RPD 

(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 78 66-121 
Toluene mg/kg (ppm) 0.5 81 72-128 
Ethylbenzene mg/kg (ppm) 0.5 76 69-132 
Xylenes mg/kg (ppm) 1.5 80 69-131 
Gasoline mg/kg (ppm) 20 80 61-153 
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Date of Report:  10/19/16 
Date Received:  10/13/16 
Project:  Golden Homes KV160495, F&BI 610190 
 

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:  610216-01 (Duplicate)
 
Analyte 

Reporting 
Units Sample Result 

Duplicate 
Result 

RPD 
(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 98 65-118 
Toluene ug/L (ppb) 50 95 72-122 
Ethylbenzene ug/L (ppb) 50 88 73-126 
Xylenes ug/L (ppb) 150 89 74-118 
Gasoline ug/L (ppb) 1,000 93 69-134 
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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. 
 

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 the analyte were outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

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.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits.  Compounds in the sample matrix interfered with the quantitation 
of the analyte. 
 

j - The analyte concentration is reported below the lowest calibration standard.  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 laboratory control sample(s) percent recovery and/or RPD were 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 analyte 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 with incorrect preservation or in a container not approved by the method.  The 
value reported should be considered an estimate.  

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

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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DRAFT 
Date of Report:  12/16/16 
Date Received:  12/09/16 
Project:  Golden Homes, PO KV160495A, F&BI 612155 
Date Extracted:  12/14/16 
Date Analyzed:  12/14/16 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES AND TPH AS GASOLINE 
USING METHODS 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) 
 
MW-102:8-9 <0.02 <0.02 <0.02 <0.06 <2 98 
612155-01 

 
MW-103:8-9 <0.02 <0.02 <0.02 <0.06 <2 98 
612155-02 
 
 

Method Blank <0.02 <0.02 <0.02 <0.06 <2 97 
06-2556 MB2  
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