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ACRONYMS AND ABBREVIATIONS

AMSL Above Mean Sea Level

Aerotech Aerotech Environmental Consulting, Inc

AESI Associated Earth Sciences, Inc

BTEX Benzene, Toluene, Ethylbenzene and Xylenes 

bgs below ground surface

cPAHs Carcinogenic Polycyclic Aromatic Hydrocarbons

COC Contaminant/Chemical of Concern

CSCSL Confirmed and Suspected Contaminated Sites List 

CSID Cleanup Site Identification number

CSM Conceptual Site Model

CUL Clean-up Levels

DOT Department of Transportation

Ecology Washington State Department of Ecology

FSID Facility Site Identification Number

HVOCs Halogenated Volatile Organic Compounds

Langseth Langseth Environmental Services, Inc

MTCA Model Toxics Control Act

PID Photoionization Detector

PCBs Polychlorinated Biphenyls 

PVC Polyvinyl Chloride

RI Remedial Investigation

TEE Terrestrial Ecological Evaluation

TPH Total Petroleum Hydrocarbon

TPHg Total Petroleum Hydrocarbon – Gasoline Range

TPHd Total Petroleum Hydrocarbon – Diesel Range

TPHo Total Petroleum Hydrocarbon – Heavy Oil Range

UST Underground Storage Tank

VCP Voluntary Cleanup Program

WAC Washington State Administrative Code
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EXECUTIVE SUMMARY

The subject Property consists of one irregularly-shaped 3.76-acre Parcel of commercial land located on 
the south side of Pacific Highway East in Fife, Washington. One approximately 10,763 square foot, 2-
story structure, occupied by Fife RV Center, is situated near the southeastern corner of the Property. 
Asphalt parking areas surround the structure on all sides and are utilized to display RVs. A 0.77-acre 
gravel parking lot utilized to store RVs, and the subject of this investigation, is situated on the west side 
of the Property.

Adjoining to the south is a drainage ditch that appear to discharge to the east, followed by Interstate 5. 
The neighboring Parcel to the east includes approximately 5.24 acres, currently leased by the Fife RV 
Center for use as additional storage. The Puyallup River approaches the Site within 3,000 feet to the 
southwest, and the Blair Waterway and Commencement Bay are located over 4,000 feet to the north.

Formerly included within the same Parcel, and now adjoining to the north, is a Tahoma Express Gas 
Station and a Jack in the Box restaurant followed by Pacific Highway East and an Econolodge. The 
Tahoma Express Gas Station was listed on Ecology's Site Cleanup List as Site No. 5015. Petroleum 
hydrocarbons were documented at the Tahoma site prior to remediation, at concentrations above the 
State Cleanup Levels in soil and groundwater. Ecology issued a No Further Action determination for 
that site in 1993.

From the mid 1960's to the late l980's a Gasamet Gasoline Station occupied the western portion of the 
western gravel paved lot on the Subject Property and the southern portion of the Jack in the Box 
Property. Fuel dispenser islands were located south and east of the eastern terminus of the current 
restaurant drive-thru, with Underground Storage Tank Basins situated both to the east and west, and a 
building farther south. A triangular-shaped wooded water retention area (Bio-Swale) is located at the 
west side of the Site. In 2014, Associated Earth Sciences, Inc. conducted a Supplemental Phase II 
Environmental Site Assessment at the subject Property. Petroleum hydrocarbons were detected at 
concentrations above the Model Toxic Control Act ("MTCA") Method A Clean-up Levels (CULs) in 
soil and groundwater samples in the vicinity of the former Gasamet pump islands and UST Basins. 
Based on these results, Mr. Chris LaVerdiere, requested Langseth Environmental ("Langseth") and 
Aerotech Environmental Consulting, Inc. ("Aerotech") initiate site remedial excavation and 
environmental consulting services to address petroleum impacted soils.

In 2014, Associated Earth Sciences, Inc. conducted a Supplemental Phase II Environmental Site 
Assessment at the subject Property. Petroleum hydrocarbons were detected at concentrations above the 
MTCA Method A CULs in soil and groundwater samples in the vicinity of the former Gasamet pump 
islands and UST Basins. Based on these results, Mr. Chris LaVerdiere, requested Langseth 
Environmental ("Langseth") and Aerotech Environmental Consulting, Inc. ("Aerotech") initiate site 
remedial excavation and environmental consulting services to address petroleum impacted soils.

1,685.24 tons of petroleum impacted soil were removed in late 2016. The first six groundwater 
monitoring wells were installed immediately thereafter, followed by monitoring wells (MW7, MW8, 
and MW9) in July of 2017. 

Soil and Groundwater:

Analytical data collected during the July 2018 site assessment indicate that groundwater and soil contain 
concentrations above MTCA Method A CULs exist along the northern Fife RV Center property shared 
with Jack in the Box. Soil borings B6-B9 advanced along the fenced property line indicated the extent 
of soil and groundwater impacted by petroleum related hydrocarbons extends into the Jack in the Box 
parcel immediately to the north. 
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A soil sample collected from soil boring B3 at the southwestern property boundary also contained 
concentrations of TPHg and benzene above MTCA Method A CULs. Groundwater samples collected 
from monitoring well MW12 have also contained concentrations of benzene above MTCA Method A 
CULs. Additional investigation in necessary to define the Site toward the WSDOT right of way 
associated with the Interstate 5 Off-Ramp. 
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INTRODUCTION

The purpose of this Remedial Investigation (“RI”) is to characterize the nature and extent of 
contamination at the Site.  Aerotech Environmental Technology, Inc (“Aerotech”) was retained by Mr. 
Chris LaVerdiere of Fife RV Center to summarize the work completed at the Site and obtain an opinion 
from the VCP regarding the substantive requirements of the MTCA.

Under MTCA, 173-340-200 Washington Administrative Code (“WAC”) the Site is defined by the 
nature and extent of contamination associated with one or more releases of hazardous substances prior 
to any cleanup of the contamination. Aerotech has completed several investigations to define the Site
based on previous release of petroleum hydrocarbons; however, the data indicates petroleum related 
compounds exist beyond the parcel boundaries.  Furthermore, it appears more than one source may be 
contributing to the existing plume with soil and groundwater from an adjacent property parcel, as 
historically the parcel was subdivided from a larger parcel when the release occurred. It is Aerotech’s 
intent to utilize the information summarized in this report to facilitate access on adjacent properties to 
ultimately define the nature and extent of the Site.

GENERAL SITE INFORMATION

Site Name: Fife RV Center

Site Address: 3410 Pacific Highway East

Fife, Washington 98424

Facility Site Identification number (FSID): 35644949

Cleanup Site Identification number (CSID): 8853

Voluntary Cleanup Program (VCP): SW1565

Project Consultant: Aerotech Environmental Consulting, Inc.

Project Consultant Contact Information: Nick Gerkin

13925 Interurban Avenue South, 

Suite No. 210

Seattle, Washington 98168

(206) 482-2287

nick@dirtydirt.us

Property Owner: Chris LaVerdiere

3410 Pacific Highway East

Fife, Washington 98424

(253) 284-6608

chrisl@fifervcenter.com

SITE LOCATION/DEFINITION

The subject Property (3410 Pacific Highway East; Parcel # 0320111067) is comprised of one 
irregularly-shaped 3.76-acre Parcel, located on the south side of Pacific Highway East in Fife, 
Washington (Figures 1 & 2). One building, occupied by Fife RV Center, is situated on the southeastern 
comer of the Property. It is an approximately 10,763 square foot, 2-story structure with the main 
entrance to the north. An approximately 1,000 square foot, one-story structure is situated northeast of 
the main building along the eastern property boundary. Asphalt parking areas surround the structure on 
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all sides and are utilized for the storage and showing of the RV inventory. On the west side of the parcel
lies an approximately 0.77-acre vacant gravel parking lot, used to store recreational vehicle (“RV”)
inventory. 

The Property is situated between Blair Waterway (leading to Commencement Bay), which is 
approximately 4,000 feet to the north and the Puyallup River, which is located 3,000 feet to the 
southwest and flows to the northwest into Commencement Bay. 

The MTCA site (Site) is defined by the extent of release to soil as petroleum related hydrocarbons
associated with the former Gasamet Gasoline Station previously located on the Fife RV Center and Jack 
in the Box parcels. The entire extent of the MTCA Site Boundary is unknown currently. The boundary 
at least extends to the parcel boundary on the west along the I-5 off ramp and to the north, where based 
on existing soil data extends north into the parcel currently occupied by Jack in the Box.

SURROUNDING AREA DESCRIPTION: 

Surrounding areas include a drainage area to the south with Interstate 5 adjoining beyond (Figure 3).
The neighboring Parcel to the east (3520 Pacific Highway East; Parcel # 0320111049) includes 
approximately 5.24 acres which is leased by Fife RV Center for use as additional storage. Formerly 
included with this Parcel before being subdivided in 2004, situated along Pacific Highway East to the 
north, is a Travelodge (3518 Pacific Highway East; Parcel # 0320024106). This Parcel is listed on 
Washington State Department of Ecology ("Ecology") Voluntary Cleanup Program List as Site No. 
SW0601 and is known as Homotel. It has been confirmed to contain petroleum products and metals at 
concentrations above the State Cleanup Levels in soil and in groundwater.

Pacific Highway East, followed by an Econolodge, are adjoining the subject Property to the north
(Figure 3). Formerly included within the same Parcel as the subject Property is a Tahoma Express Gas 
Station (3408 Pacific Highway East; Parcel # 0320024105) and a Jack in the Box (3402 Pacific Highway 
East; Parcel # 0320024104) adjoin to the west (north of excavation area) followed by the Port of Tacoma 
Road. The Tahoma Express Gas Station was listed on Ecology's Site Cleanup List as Site No. 5015. 
The Ecology Database lists the site as formerly having petroleum hydrocarbons at concentrations above 
the State Cleanup Levels in soil and groundwater. The site received a No Further Action determination 
from Ecology in 1993. A drainage area is located off-Property to the southwest with Interstate 5 beyond.

PHYSIOGRAPHIC SETTING/TOPOGRAPHY

The precise Property location is N 47° 14' 34.44" / W 122° 22' 58.80" as determined by Delorme 
mapping data. The Site elevation is approximately 9 to 12 feet above mean sea level (“AMSL”). As 
observed during Site visits and confirmed on the USGS topographic map, the subject Property is 
relatively flat (Figure 4). As is commonly the case in low-lying areas near sea level, many roads and 
properties appear to be elevated several feet above the original grade. Evidence of the original grade 
may be seen in the decrease in elevation evident north of Pacific Highway East, north of the subject 
Property. A ditch is located a few tens of feet south of the Property adjoining to the south. A second 
ditch is located east of the property adjoining to the east. The field west of the subject Property slopes 
markedly to the level of the ditch to the south. Pacific Avenue East is elevated approximately two feet 
above the Site. 

Slopes in the vicinity of the Site descend to the southwest towards the Puyallup River. The elevation of 
the parcel north of Pacific Highway East (Econolodge) is approximately that of the subject Parcel, 11 
feet above mean sea level ("MSL"), however, Pacific Highway East itself is approximately 4 feet above 
that. The topography slopes steadily in a southerly direction from Pacific highway East towards the 
subject Parcel until the local topographic low, 4 feet above MSL at the drainage area southwest of the 
Site.

The regional topography within the Commencement Bay tidal flats is that of the nearly planar surface 
generated by the placement of artificial fill material in the later decades of the nineteenth century and 
the early years of the twentieth century. Elevations on ridges over one mile to the south increase to more 
than 200 feet AMSL, at the northernmost margins of the south Tacoma upland area.
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SITE HISTORY

The subject Property was originally developed prior to 1940 for agricultural use on deltaic and alluvial 
plains near the margins of the Commencement Bay. A private residence and a barn or garage structure 
were present on the property to the south, property once a part of a larger parcel of land including the 
Site. A Gasamet Gasoline Station and store were constructed in 1964 and appear to have been located 
on both the current Fife RV Center and Jack in the Box properties. The gasoline station operated until 
1987 and then was demolished and replaced in 1987 and 1988 by the existing structures, leased by 
Unocal and Sac's Deli, then Shell, Chevron and now the Tahoma Express Gas Station.

Four 8,000-gallon underground fuel storage tanks were reportedly removed from the former Gasamet
Gasoline Station property to the south, and two 12,000-gallon underground fuel storage tanks were 
installed beneath a concrete pad west of the new fuel pump islands on the Tahoma Express Gas Station.
Petroleum impacted soil was discovered in 1990, after which the service station was closed for two 
years while Unocal performed investigations and remediation of both soil and groundwater. Two 
existing tanks were removed, clean soil closure samples were collected, and two double walled steel-
clad fiberglass replacement tanks were installed. In a letter issued by the State of Washington 
Department of Ecology, dated August 16, 1993, cleanup was characterized as complete; the letter states 
that no further action is required with regard to Unocal's participation in the state Independent Remedial 
Action Program, and that this opinion applied solely to the documented release associated with the tank 
system operated by Unocal between 1987 and 1990. The service station was reopened as a Shell branded 
gasoline retail facility in 1994, and Chevron in 1996.

The historical petroleum hydrocarbon release of focus in this RI, is associated with a Gasamet gasoline 
station occupied the western portion of the western gravel paved lot from the mid 1960's to the late 
1980's on the Fife RV Center and Jack in the Box properties. Fuel dispenser islands were located south 
and southeast of the eastern terminus of the current restaurant drive-thru, with Underground Storage 
Tank Basins situated both to the east and west, and a building farther south. A triangular-shaped wooded 
water retention area (“Bio-Swale”) is located to the west. Test pit exploration conducted in 2000 
indicated strong petroleum odor in soil both south and southeast of the current Jack in the Box restaurant 
location, the bio-swale area, and the adjoining gravel lot.

PREVIOUS SITE ASSESSMENT

In October 2013, Associated Earth Sciences, Inc. (“AESI”) conducted a Phase I Environmental Site 
Assessment at the subject Property, now called Fife RV Center, located at 3410 Pacific Highway East 
in Fife, Washington. Within the Phase I, they state that a Gasamet Gasoline Station operated at the 
northwest corner of the Property from the 1960s through the 1980s, and that the Property was listed on 
the Washington State Department of Ecology (“Ecology”) CSCSL list for a petroleum release and 
arsenic release in the groundwater. Arsenic was determined not to be a contaminant of concern. A 
separate, remediated release was discovered at the northeast adjoining Chevron fueling station (which 
received a No Further Action designation from Ecology in 1993) (AESI, 2014). 

In December 2013, AESI observed a geophysical survey consisting of electromagnetism and ground-
penetrating radar. No abandoned underground storage tanks (“USTs”) or former UST basins were 
discovered from the survey.

The following day, AESI observed the advancement of ten direct push borings: nine to a depth of 10 
feet bgs, with EB6 to 15 feet bgs. Soil samples were collected at every borehole, and analyzed for TPHg, 
TPHd, TPHo, and BTEX. The samples were passed through a silica-gel column prior to analyses of
TPHd and TPHo. Select samples from EB4 through EB6 (near the former pump islands) were 
additionally analyzed for total lead. Concentrations of TPHg and BTEX were detected above MTCA 
Method A screening levels in EB4 at 5 feet bgs. Concentrations of TPHg, benzene, ethylbenzene, and 
total xylenes were detected above screening levels in EB5. Concentrations of benzene, toluene, and 
ethylbenzene were detected above screening levels in EB6. No other analytes were detected above the 
MTCA Method A screening levels (AESI, 2014).

One groundwater grab sample was collected from the screened interval at the base of each of the ten 
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temporary borings: nine at a depth of 10 feet bgs, while EB6 was at a depth of 15 feet bgs. All samples 
were analyzed for TPHg and BTEX. EB3W through EB7W, as well as EB10W, were additionally 
analyzed for TPHd and TPHo after passing through a silica-gel column prior to analyses. EB5W through 
EB7W were also analyzed volatile organic compounds by EPA Method 8260C. Concentrations of 
TPHg and benzene were detected above screening levels in EB4W though EB7W (i.e. within and 
immediately southeast of the fueling area.) Concentrations of TPHd were detected above screening 
levels in EB4W and EB6W, for which AESI states, “The sample chromatographic pattern does not 
resemble the fuel standard used for quantitation.” Concentrations of ethylbenzene was detected above 
Cleanup Levels in EB4W and EB6W, while total xylenes were detected above Cleanup Levels in EB4W 
and EB5W. Naphthalene was detected above Cleanup Levels in EB6W. Methylene chloride was 
detected above screening level in EB5W, however AESI attributed this to laboratory contamination. 
Aerotech can confirm that the lab results from Friedman & Bruya, Inc. provided within the report, 
indicate a separate analysis of EPA Method 8260C for this sample does not detect methylene chloride 
above detection limits. Concentrations of 1,3,5-trimethylbenzene were detected above MTCA Method 
B Non-carcinogen Standard Values in EB5W. No Method A or Method B Carcinogen values are set for 
this compound. No other analytes were detected above the MTCA Method A screening levels. Further 
information may be found in AESI’s Supplemental Phase II Environmental Assessment, Freddie’s 
Casino dated January 24, 2014. 

After the interim excavation activity where 1685.24 tons of impacted soil were removed, Aerotech 
installed six 2-inch PVC Groundwater Monitoring Wells, north, west and southwest of the former 
Gasamet pump island and UST areas. Two wells, MW-1 and MW-2, were installed to the north of the 
excavated area, and three wells, MW-4, MW-5, and MW-6, were installed south and west of the 
excavated area. Well screens were placed between 4 and 15 feet bgs, in order to accommodate potential 
water level fluctuations related to daily tides and Puyallup River water level variations, as well as local 
recharge. One well, MW-3, was installed at a “hot spot” near the center of the excavated area (Aerotech, 
2016b).

Total Petroleum Hydrocarbons - Gasoline were detected above MTCA Method A screening levels for 
soil at MW-2, MW-4, and MW-5, at concentrations between 34 and 250 mg/kg (benzene at 0.061 to 
0.530 mg/kg), and at MW-3 at 13,000 mg/kg (benzene at 9.3 mg/kg) Further information may be found 
in Aerotech’s Groundwater Monitoring Well Installation Report, Fife RV Center dated November 17,
2016.

On July 14, 2017, Aerotech installed three 1-inch PVC Groundwater Monitoring Wells south and east 
of the former Gasamet Pump island and UST areas. Two wells, MW-7 and MW-8, were installed in the 
cross-gradient groundwater flow direction to the south, and one well, MW9, was installed in the 
upgradient groundwater flow direction to the east. Screens were placed from 4 to 14 feet bgs (Aerotech, 
2017d).

Four soil samples collected during well installation operations were analyzed. Lead, gasoline, diesel, 
and oil constituents were not detected. One additional borehole (B-1) was advanced in the unexcavated 
water main hot zone northwest of MW-3 in order to document additional MCTA Table 830-1
parameters; PCBs, cPAHs, and fuel additives were not detected or were below screening levels, while 
methylene chloride and trichloroethylene (TCE) exceedances were documented in soil at B-1. Further 
information may be found in Aerotech’s Groundwater Monitoring Well Installation Report, Fife RV 
Center dated August 17, 2017.

On February 23, 2018, BoreTec Drilling, Inc., along with Aerotech Environmental Consulting, Inc. 
installed three 2-inch diameter PVC Groundwater Monitoring Wells west and southwest of the former 
Gasamet-related station features. Two wells, MW11 and MW12, were installed on the southside of the 
Bio-Swale pond, downgradient groundwater flow direction to the west and southwest. The other well, 
MW10, was installed downgradient groundwater flow direction from groundwater monitoring well 
MW2. Groundwater Monitoring Wells MW10 and MW12 were screened from 4 to 14 feet bgs. MW11 
was screened from 2 to 9 feet bgs. Wells were developed by surge block and pump method on February 
28, 2018 (Aerotech, 2018).

Nine soil samples collected during well installation operations were analyzed. petroleum constituents, 



Aerotech Environmental Consulting, Inc. Remedial Investigation

Fife RV Center 7 November 9, 2018

lead, PCBs and VOCs were not detected above the MTCA Method A screening levels except for 
MW12(7), which contained gasoline concentrations above. Further information may be found in 
Aerotech’s Downgradient Groundwater Monitoring Well Installation Report, Fife RV Center dated 
April 27, 2018.

SITE USE

CURRENT PROPERTY USES AND FACILITIES

The Property consists of a RV Storage lot which is unpaved with compacted gravel and (Figure 3). The 
western portions of the Parcel are paved with asphalt and include the Fife RV Center office building.

PROPOSED OR POTENTIAL FUTURE SITE USES

Planned use for the Property is to continue as parking and storage for Fife RV Center.  There are no 
Plans for redevelopment currently. The parcel is zoned as regional commercial use (Figure 5).

REGULATORY STATUS

Aerotech entered the Site as “Fife RV Center” into the VCP under Ecology in January 2017. Adam 
Harris of the Southwest Regional Office Toxics Cleanup Program has been assigned as the Ecology 
Project Manager.

The latest opinion letter dated May 31, 2017 issued from Ecology determined additional remedial 
actions are necessary to clean up contamination at the Site.

TRANSPORTATION/ROADS

The Property is located south of the Pacific Highway East and north of Interstate 5. Access is obtained 
through an easement between Jack In The Box and Tahoma Express Gas Station as well as the entrance 
to Fife RV Center at 3410 Pacific Highway East. Port of Tacoma Road is the north south arterial and 
interchanges with Interstate 5. Interstate 5 that connects Canada to Mexico lies immediately to the south 
(Figure 3).

UTILITIES AND WATER SUPPLY

During the interim excavation activity, the layout of the subsurface utilities were identified and mapped 
(Figure 6). A storm sewer is located on the south-central portion of the Property and trends east west 
draining toward the west and the Bio-Swale Pond. A buried electric line crosses the parcel forming a 
polygon surrounding the former Gasamet Gasoline Station features. A main utility corridor with gas, 
electrical and storm sewer lines trends southeast to northwest along the northeast section of the parcel.
A fire hydrant is connected to a northwest-southeast rending water line that bisects the middle of the 
parcel.

The City of Tacoma supplies potable water within the city limits. The City of Tacoma reports its water 
source as the upper eastern sections of the Green River watershed along the western flanks of the 
Cascade Mountains; the city also maintains groundwater production wells within the same area, in the 
vicinity of the Eagle Gorge Reservoir and the Howard Hanson Dam, some twenty miles east of the 
subject Property. A municipal well field, utilized during high demand periods, is located near Interstate 
5 in south Tacoma, over three miles west of the subject Property.

POTENTIAL SOURCES OF HYDROCARBONS

The potential sources of hydrocarbons include the former USTs located in the center of the Property 
and the former fuel conveyance system including the fuel dispensers (Figure 6)

Facilities associated with the Gasamet Gasoline Station that operated from until 1964-1987 included 
at least three pump islands and four 8,000-gallon USTs. All former UST contents remain unknown.
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Tank Type & Volume Content Date Installed Date Decommissioned

8,000-gallon UST Unknown 1964 1987

8,000-gallon UST Unknown 1964 1987

8,000-gallon UST Unknown 1964 1987

8,000-gallon UST Unknown 1964 1987
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FIELD INVESTIGATIONS

PREVIOUS ENVIRONMENTAL INVESTIGATIONS

A total of 12 groundwater monitoring wells have been completed on-Property to date. Monitoring of 
the groundwater wells has occurred quarterly since 2016 (Aerotech 2016c; 2017a; 2017b; 2017c; 2017e; 
2017f; 2017g).

A total of 5 investigations have been completed at the Fife RV Center Property are summarized in the 
following reports:

• Associated Earth Sciences. August 16, 2014. Supplemental Phase II Site Assessment,

• Aerotech. November 1, 2016. Site Remedial Excavation Report.

• Aerotech. November 17, 2016. Groundwater Monitoring Well Installation Report.

• Aerotech. August 16, 2017. Groundwater Monitoring Well Installation Report.

• Aerotech. April 27, 2018. Downgradient Well Installation Report.

A chronological summary of work completed at Fife RV Center during the investigations listed above 
can be found in Appendix B. These data include investigations completed on the Fife RV Parcel only. 
A summary of historical soil analytical data and historical groundwater analytical data can be found in 
Tables 1 and 2, respectively. All historical boring logs are included in Appendix C. Boring logs for 
work completed in Aerotech’s July 2018 site assessment are included in Appendix D. Laboratory 
analytical reports for soil and groundwater samples collected during the July 2018 site assessment are 
included in Appendix E. All currently existing wells and soil boring locations are shown on Figure 7.
Other pertinent investigations completed in the immediate vicinity of the Fife RV Center property are 
also summarized in Appendix B and differentiated by parcel. All activities completed by Aerotech were 
in accordance with Aerotech Field Protocols (Appendix F) and selected photos from the investigation 
may be found in Appendix G.

ENVIRONMENTAL INVESTIGTION SUMMARY

A total 31 soil borings have been advanced at the Site (MW-1 through MW12). The soil analytical 
results can be found in Table 1 and Figure 7. Surface water analytical results are summarized in Table 
2, groundwater analytical results and grab groundwater results are summarized in Tables 3 and 4 
respectively.

CONSTITUENTS OF POTENTIAL CONCERN

Constituents of potential concern (“COPCs”) based on current and past uses of the Property include the 
compounds listed in WAC Chapter 173-340-900 Table 830-1 Required Testing for Petroleum Releases. 
The following table lists COPCs for the Site:

Potential Source COPCs

Former Gasoline Service Station Tanks and 
Fuel Conveyance System

• TPHg
• TPHd
• TPHo
• BTEX
• HVOCs
• PAHs
• PCBs
• Total Lead

Based on the laboratory analytical results from environmental activities conducted at the Site, 
concentrations of TPHg and BTEX have been detected above MTCA Method A screening levels in 
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groundwater and soil samples.  

SOIL

Locations of soil samples are depicted on Figure 7. Soil samples have been analyzed for TPHg, TPHd, 
TPHo BTEX, HVOCs, PCBs and lead. Laboratory analytical results indicated TPHg and BTEX above 
the MTCA Method A screening levels. The depths of the soil samples range from 2.5 to 14.5 feet bgs. 
A summary of laboratory analytical results, sample depth, and sample date for each soil sample 
submitted for analysis is presented in Table 1.

SURFACE WATER

Two samples of surface water were collected on February 26, 2018 from the Bio-Swale utilizing a teflon
bailer (Table 2). One was collected from the northeast corner of the Bio Swale, down the bank from 
MW10 (POND-NE) and the other at the outfall exit from the pond (POND-EXIT; Figure 8). Each 
sample was analyzed for TPHg and BTEX, POND-NE contained concentrations of TPHg at 140 ug/L 
and the POND-EXIT was below all laboratory detection limits.

GROUNDWATER

Twelve groundwater monitoring wells (MW1 through MW12; Figure 8) have been installed at the Site 
since 2016. 

Aerotech installed six 2-inch PVC groundwater monitoring wells, north, west and southwest of the 
former Gasamet pump island and UST areas. Two wells, MW-1 and MW-2, were installed to the north
of the excavation, and three wells, MW-4, MW-5, and MW-6, were installed south and west of the 
interim excavation. One well, MW-3, was installed at a “hot spot” near the center of the excavated area.

On July 14, 2017, Aerotech installed three 1-inch PVC groundwater monitoring wells south and east of 
the former Gasamet pump island and UST areas. Two wells, MW-7 and MW-8, were installed in the 
cross-gradient groundwater flow direction to the south, and one well, MW9, was installed in the 
upgradient groundwater flow direction to the east.

Groundwater monitoring wells MW10-MW12 were installed in February 2018 to define extent of 
impacted groundwater in the west and southwest directions.

A summary of laboratory analytical results, and sample date for each groundwater sample submitted 
for analysis is presented in Tables 3 and 4.

SEDIMENT

Sediment has not been evaluated on the Property.

AIR/SOIL VAPOR

Air/Soil vapor concentrations have not been evaluated on the Property.

NATURAL RESOURCES/WILDLIFE

A Terrestrial Ecological Evaluation (“TEE”) form has been completed as part of the previously 
submitted VCP Application.

CULTURAL HISTORY/ARCHEOLOGY

No information or reports of historical investigations have indicated a need for additional research of 
Property history or archaeology.

INTERIM ACTIONS

Aerotech, along with Langseth Environmental Services Inc. (“Langseth”), performed a Remedial 
Excavation in two phases during the month of October 2016. Analytical results from the Supplemental 
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Phase II Environmental Site Assessment were used to guide the initial stages of the excavation. 
Analytical results from samples collected during the Site Remedial Excavation and during Test Pit 
activities were used to determine the final extents. Major subsurface utilities were identified at several 
locations on the Property and limited the removal of soil containing petroleum hydrocarbons at 
concentration above the MTCA Method A screening levels at these locations. TPHg, Benzene, Toluene, 
Ethylbenzene, and Xylenes remain Constituents of Concern at the Site. Chlorinated Volatile Organic 
Compounds, TPHd, and TPHo not detected above laboratory Minimum Reporting Limits. Lead was 
detected, but at concentrations well below the MTCA Method A screening level for soil. A saturated, 
wooded. Bio-Swale is located on-Property to the Northwest of the Site Remedial Excavation and limited 
soil removal in that direction. Southwest of the Property, the topography slopes downward into a water 
retaining drainage area, which also limited soil removal. Former fueling station conveyance system 
remnants along with 1,685.24 tons of potentially contaminated soil to the LRI Landfill located at 30919 
Meridian Street East, Graham, Washington. A total of 84 soil samples were collected from the sidewalls 
and bottom of the excavation in the vicinity of the former fuel pump and former UST basin. 
Groundwater was encountered on Site at levels ranging from 3 to 10 feet bgs (Aerotech, 2016a). Figure 
7 illustrates the sample locations and extent of excavation completed during this action.

SITE CHARACTERIZATION - JULY 2018

Aerotech completed Soil Borings B2–B9 to determine the current soil and groundwater conditions 
along the Fife RV Center property boundary north and southwest of the former Gasamet Gasoline 
Station (Figures 7 & 8).

NOTIFICATIONS – “PUBLIC UTILITIES”

A public utility locate notification was performed prior to the start of work. Aerotech performed the 
"public" utilities notification on June 26, 2018 and was issued Ticket Number 18273696 by the Utilities 
Underground Location Center.

According to the Utilities Underground Location Center the utilities necessary for notification included:

District Company Marking Customer Service Repair

CC7711 COMCAST CABLE (800)762-0592 (800)266-2278 (855)537-6296

ELCLT01 ZAYO FNA INTEGRA TELECOM (888)267-1063 (443)403-2023 (888)267-1063

FIFE01 CITY OF FIFE (253)922-9315 (253)922-9315 (253)922-9315

MCCHRD01 MC CHORD PIPELINE COMPANY (253)383-1651 (253)383-1651 (253)383-1651

MTRMED01 ZAYO FNA ABOVENET (888)267-1063 (443)403-2023 (888)267-1063

OLYPE01 BP/OLYMPIC PIPE LINE COMPANY (425)981-2517 (425)981-2517 (888)271-8880

PUGE07 PUGET SOUND ENERGY ELECTRIC (888)728-9343 (888)225-5773 (888)225-5773

QLNWA24 CTLQL-CENTURYLINK (800)778-9140 (800)283-4237 (800)573-1311

TACPWR01 TACOMA PWR & CLICK NETWORK (253)502-8263 (253)502-8600 (253)383-0982

WSDOT10 WA DOT - OLYMPIC REGION (360)357-2647 (360)357-2647 (360)357-2647

PRIVATE UTILITIES LOCATION:

Additionally, Aerotech engaged personnel of Mountain View Locating Services of Bonney Lake, 
Washington to locate building and site utilities on July 3, 2018, prior to the start of the on Site drilling 
activities. No unanticipated or unexpected situations were discovered or encountered during the 
"private" locating activities.
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Based in part upon pavement markings made by utility location technicians; the location of utility 
fixtures such as water, electrical, or manholes, and the presence of anomalies detected by induction or 
ground radar methodologies, monitoring well soil boring locations were chosen.

GROUND PENETRATING RADAR SURVEY:

A Ground Penetrating Radar ("GPR") Survey conducted by Mountain View Locating Services staff on 
July 3, 2018 in order to augment the induced current methodology, and to verify the presence of utility 
trenches such as sewer and water main trenches. Mr. Dave Schaff of Mountain View Locating Services, 
LLC employed Radar equipment utilizing Dual Frequency Antennae (300 MHz/800 MHz) 
manufactured by Geophysical Survey Systems. The locations of the water main and storm sewers were 
confirmed by means of GPR activities.

SITE ACTIVITIES:

Eight soil borings were advanced on July 3, 2018, under contract with Aerotech Environmental 
Consulting, Inc. All the work was performed during normal business hours. No unusual or unforeseen 
circumstances occurred during the Site activities.

DRILLING ACTIVITIES:

Drilling operations utilized a Jackhammer-mounted Limited Access Direct Push Rig, equipped with 2-
inch diameter, four-foot long stainless-steel sampling rods. 

The subsurface soil borings were performed by equipment owned and operated by a Licensed Driller 
from Standard Environmental Probe (“Standard”) of Tacoma, Washington.  The on-Site drilling 
equipment was operated by personnel employed by Standard, Mr. Russell Vaughn (State of Washington 
Department of Ecology Well Drillers License No. 3143).  All subsurface work was overseen by State 
of Washington Licensed Geologist, Mr. Justin Foslien (State of Washington License No. 2320).  The 
laboratory analytical services were performed by a State of Washington licensed lab, Advanced 
Analytical Labs located in Redmond, Washington. 

SOIL BORINGS:

A total of four soil borings were advanced on the southern and southwestern Property Boundary 
adjacent to the Interstate ROW, south and southwest of the former Gasamet Gasoline Station. An 
additional four borings were advanced in the gravel lot situated south of the Jack-in-the-Box building, 
north of one pair of former gasoline USTs and in the midst of the former pump island (which straddled 
the current Property Line) associated with the former Gasamet Gasoline Station (Figure 7).

SOIL SAMPLE COLLECTION:

A total of 17 discrete soil samples were collected on July 3, 2018 at eight soil boring locations. 

Soils collected from each location were visually inspected for color quality and evidence of 
discoloration, and physically observed for the purpose of recording composition and noting odor, where 
distinctive. Each sample was handled with a fresh pair of clean nitrile gloves. Samples were placed in 
sterile four-ounce glass jars and 40cc glass vials preserved with 5ml methanol in accordance with 
procedures specified for USEPA Method 5035A.

Each sample was given a unique identifier number and placed in an iced cooler for sample preservation. 
Samples were held in the custody of the project manager, Nicholas Gerkin, and ice was checked and 
replenished while samples were held in the evening and maintained to the time of delivery to the lab. A 
Chain of Custody was maintained to record details associated with the collection and handling of each 
sample. The remaining soil samples were retained by the laboratory for analysis if the soil samples 
selected for laboratory analysis revealed elevated levels of constituents. Following the production of 
the initial Site sample results for soil, no follow-up laboratory analyses were requested for the subject 
Site, as of the date of this report.
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GRAB GROUNDWATER SAMPLE COLLECTION:

A total of three (3) groundwater ‘grab’ samples were collected on July 3, 2018.  The groundwater 
samples were collected through temporary well casings inserted in Soil Borings B6, B7, and B9. The 
groundwater samples were submitted for analyses based on the Scope of work discussed in the previous 
section.   

The groundwater samples were extracted from the temporary well casings using a peristaltic pump.    
Each groundwater sample was extracted using new disposable polyethylene tubing with a fresh pair of 
clean nitrile gloves.  Samples were then placed into laboratory supplied containers.

Each sample was given a unique identifier number and placed into an iced cooler for preservation.  
Samples were kept on ice until delivery to Advance Analytical Laboratory of Redmond, Washington.

EQUIPMENT DECONTAMINATION:

All sample acquisition equipment was decontaminated before and after the completion of each borehole 
to eliminate the potential for cross-contamination between borings, as required.  All reusable sampling 
equipment for soil sampling, drive rods, and probes were decontaminated after each sampling point by 
washing with an Alconox-distilled water solution and rinsing with distilled water.

SITE RESTORATION:

Each borehole was complete with bentonite chips and gravel to match the surrounding surfaces.  No 
landscape restoration was necessary.

RESULTS:

SUMMARY OF SAMPLE ACQUISITION

A total of eight soil borings were advanced in the Area of Concern to a maximum depth of 12 feet bgs. 
A total of seventeen soil samples were collected of which 15 were analyzed and three grab groundwater 
samples were collected of which all were analyzed. Detailed descriptions of each soil boring location, 
observations made during the acquisition, sampling information, and the field screening process are 
documented in soil boring logs attached to this report.

Total Petroleum Hydrocarbons – Gasoline and other Petroleum Constituents:

Gasoline and Benzene were detected above the MTCA Method A screening levels completed in nine 
of fifteen soil samples.  Gasoline and Benzene were detected above the MTCA Method A screening 
levels in three of three grab groundwater samples. A summary of the remaining results may be found 
in Tables 1 & 3, including results from the previous investigations.

APPLICABLE ANALYTICAL METHODOLOGIES AND PARAMETERS

The analytical parameters were chosen based upon the results of previous investigations to provide a 
comprehensive characterization of the subsurface soils and groundwater present at the Site Areas of 
Concern and to comply with State of Washington recommendations. 

Analytical Methodology:

Soil: Gasoline Range Organics & Benzene, Ethylbenzene, Toluene, and Xylenes

State of Washington NWTPH-Gx (TPHg)

USEPA 8021B (BTEX)

Laboratory Analysis: 

Laboratory analysis was provided by:
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Advanced Analytical Laboratory, LLC

4078 148 Avenue NE

Redmond, WA 98052

425.702.8571  

aachemlab@yahoo.com
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NATURAL CONDITIONS

SITE GEOLOGY

The Puget Sound lies within a tectonic trough situated between the Olympic Mountains to the west, and 
the northern Cascade Mountains to the east. This trough is characterized by fault zones accommodating 
north-south compressional rotation, commonly resulting in predominant north-south and northwest-
southeast oriented faults and fault zones. Elliott Bay lies north of the Seattle Fault Zone, while Tacoma's 
Commencement Bay lies south of the northernmost Tacoma Fault zone rupture. A major fault is mapped 
below the bluffs on which central Tacoma was developed, along the western margin of Commencement 
Bay. Commencement Bay and the Puyallup River Basin lie on the down dropped side of the fault. The 
uppermost soils are dominated by alluvial sediments and occasionally volcanic mud flows originating 
on the slopes of Mount Rainier. Deep borehole data indicate approximately 1,800 feet of unconsolidated 
glacial and interglacial sediments in the former tidal flats in the vicinity of the subject Property.

The subject Site and vicinity, south of the Blair Waterway, are mapped as Quaternary Alluvium. These 
soils are characterized as:

"Gravel, sand, silt, and clay. Deposited chiefly by modern streams, but includes some swamp 
deposits. Includes marine deposits near the mouth of the Puyallup river.... thickness ranges from a few 
feet to as much as 600 feet. Yield small to moderate quantities of water to wells. Locally capable of 
large yields."

(Walters and Kimmel, 1968; Booth et al, 2004; Smith, 1977; Jones et el, 1999)

Unconsolidated sediments documented in soil borings advanced at the subject Property include: 1) 
Gravel at depths between the ground surface and a depth of 3 feet, and 2) Sandy silt at depths between 
3 feet and 8 feet. A Washington Department of Transportation test boring advanced near the intersection 
of the Port of Tacoma Road and Interstate 5, documents the presence of gravel with sand and sand to a 
depth of 8 feet, underlain by at least 12 feet of silt or silt with sand. The shallow gravels may represent 
fill material placed atop natural fluvially and alluvially deposited silts and sandy silts. These fill 
materials may be expected underneath roadways and developed properties.  They are often designed to 
elevate the surface above shallow groundwater and reduce susceptibility to flooding due to groundwater 
flooding during wet periods; and flooding due to heavy precipitation or breaches and overtopping of 
the levee system or the associated ditch systems.

A Northwest-Southeast and Southwest-Northeast geologic cross section illustrating subsurface 
conditions observed at the Property can be found on Figure 8.

SITE HYDROGEOLOGY

The principal aquifers in the Puget Sound Region occur in glacial drift, that along with finer grained 
interglacial sediments, underlie the basin lowland to depths often exceeding 1,000 feet. Sand and gravel 
units within the glacial drift form the principle aquifers. These aquifers receive ample recharge from 
the typically heavy precipitation characteristic of western Washington. The glacial drift in the Puget 
Sound region varies greatly in composition and water yielding capacity. Typically, wells in glacial drift 
that tap silt, clay, or till in the region at approximately 75 to 100 feet below ground surface may have 
yields of 100 gallons or more per minute. Deeper wells tapping thick, saturated layers of highly 
permeable gravel and coarse sand, typically at depths greater than 250 feet below ground surface, can 
yield more than 1,000 gallons per minute.

The calculated groundwater flow direction at the Site is to the west and west southwest toward the 
bioswale to the west and the ditch to the west-southwest (Figure, Pot Map and Rose Diagram).
Groundwater gradients increased markedly in close proximity to the ditch and bioswale areas, within a 
few tens of feet of the southwest corner of the Site.

Static water levels north and east of the subject Property have been recorded by other consultants 
between depths of three to six feet bgs. During the AESI Phase II, water levels were reported to range 
from three to seven feet bgs on the subject Property. Ditches in the vicinity are estimated to be as much 
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as four to five feet deep. Groundwater flow direction has been documented at the property to the north 
as flowing to the south-southwest; to the west and southwest at the current Travelodge property, 
adjacent to the east; and at the former Unocal/Texaco/Chevron Station and current Tahoma Express 
station, adjacent to the northwest, as flowing to the west-southwest, or to the south or southwest. 

A groundwater divide, north of which groundwater flow may be expected to flow toward 
Commencement Bay, is likely present perhaps as near as a few hundred feet to the north of the Site; 
this groundwater divide may migrate considerable. The straightened and levee-bound Lower Puyallup 
River channel is located approximately 3,000 feet south west of the subject Property. Groundwater in 
the vicinity of the Site, based upon water level data may flow predominantly in the direction of the 
Puyallup River channel, but may also flow to the west or northwest where the groundwater system is 
influence by elevated Puyallup River water levels during flood stage or the wet winter seasons.

Components of an extensive ditch system are visible south of the Site, along the northern and southern 
margins of Interstate 5, and north of Pacific Highway East. Portions of the ditch system to the north 
may discharge to Wapato Creek to the east. Ditches to the south do not appear to be connected to the 
system to the north. The ditch adjoining the Site appears to discharge to the east, and then to the south 
via pipe underneath Interstate 5. When the water table is low, during dry summer months, water entering 
ditches may, in part, infiltrate vertically to a seasonally low water table; when the water table is higher, 
during wet winter periods, groundwater may discharge to deeper drainage ditches.

Because tidal fluctuations approach 15 or more feet in the Tacoma area, rhythmic fluctuations in ground 
water levels twice daily and flow direction may occur within some low-lying areas near Commencement 
Bay. Under some conditions, tidal fluctuations may potentially influence groundwater flow at the 
subject Property, given its location approximately 4,000 feet from the Blair Waterway and 
approximately 3,000 feet northeast of the Puyallup River channel. Groundwater flow direction at low 
tide may potentially be diverted somewhat to the west or even northwest. The predominant groundwater 
flow direction south of this nearby section of Pacific Highway appears to be to the west-southwest or 
west. Tidal influence is negligible based on no change in elevations on the Site for up to 9 hours in one 
day. .The Puyallup River in the area has been straightened and is protected by a levy system. Aside 
from the immediate influence of the designed ditch system at and near the Site, it is at this time expected 
to represent the primary boundary condition likely to influence overall groundwater flow near the Site.

Jones, Orr and Ebbert depict the shallow alluvial aquifer of Commencement Bay as hydraulically 
connected to adjoining glacial aquifers above; in general groundwater is expected to flow from the 
bluffs above, toward Commencement Bay and the Puyallup River, with a significant flow component 
in the direction of river flow, toward Commencement Bay.

The upper alluvial aquifer is characterized as a distinct hydrogeologic unit, hydraulically connected to 
more permeable sandy or gravelly units along the valley margins, often lying underneath glacial till

"Aquifer Qcl [Jones et al, 1999] is generally a confined aquifer except where it is exposed at 
the surface, where it is unconfined, or not completely saturated beneath Qvt (Vashon Till). It consists 
largely of sand and gravel deposits but does contain silt and clay within the sand and gravel matrix.... 
The altitude of the top of this aquifer ranges from 50 feet below sea level to 509 feet above sea level."

GROUNDWATER CONDITIONS

Groundwater occurs in the shallow saturated zone beneath the Site comprised of poorly graded 
fill sand as well as silty sand or sandy silt. The water table depth typically ranges between approximately 
1 and 5.5 feet bgs (Table 3). Previous maps summarize in a rose diagram depict the local flow of 
groundwater is toward the southwest and the Puyallup River (Figure 12).  

Recent dewatering associated with DOT construction project that is updating the Interstate 5 
interchange with Port of Tacoma Road have depressed the water elevation as much as 8.39 feet at MW6 
along the southwestern parcel boundary. This depression has also resulted in the increase of gradient 
and change in direction toward the southeast compared to previous events. Photographs of the ongoing 
construction activities are included in Appendix G.
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SURFACE WATER

The Site is currently covered with compacted gravel, concrete and asphalt. In the event of a 
storm water overflow at the Property, stormwater surface runoff is collected via catch basins and 
conveyed via storm sewer located on the south-central portion of the Property and trends east west 
draining toward the west and the Bio-Swale Pond. The Bio-Swale then discharges to the west via 36-
inch perforated pipe. This pipe flows under the I5 southbound off-ramp to additional drainage swale 
and ultimately to an outfall in the Puyallup River.

Currently there is no water present in the Bio-Swale due to the pumping and construction 
activity previously mentioned. 

The nearest surface water body is the Puyallup River located approximately ½ mile southwest 
of the Fife RV Center.  The Puyallup River flows west into Puget Sound approximately 2.75 miles 
northwest of the Site (Google Earth, 2018).

ECOLOGICAL RECEPTORS

SENSITIVE RECEPTOR SURVEY ANALYSIS

The nearest surface water body is the Puyallup River located approximately ½ mile southeast 
of the Property (Google Earth, 2018). Based on: 1) the previous interim removal of source areas of 
hydrocarbon concentrations above the MTCA Method A screening levels on the Property; 2) the 
presence of a bioswale on the northwest corner of the property; and future surface water drainage 
construction to include additional stormwater runoff controls it is unlikely that groundwater or soil 
beneath the subject property would pose a future risk to surface waters.  

The nearest potable water well is located approximately 0.75 mile upgradient to the south of 
the Site on the western side of the Puyallup River (Health, 2018). The Property is not located within 
any groundwater well protection areas.

TERRESTRIAL ECOLOGICAL EVALUATION

A Terrestrial Ecological Evaluation (TEE) Form was completed for the Property as part of the VCP 
Application based on data at that time. A Simplified TEE was completed based on approximately 2.0
acres of contiguous undeveloped land on or within 500 feet of the subject site. An aerial map with a 
500-foot radius encompassing the Property can be found in Appendix H along with a completed 
Simplified TEE exposure analyses procedure (Table 749-1). No further evaluation was necessary 
because according to WAC 173-340-7492(2)(a), the area of soil contamination is less than 350 square 
feet.

The TEE will be updated to reflect the area of delineated impacts once the final extent of the MTCA 
Site boundary is determined. 
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CONCEPTUAL SITE MODEL

The conceptual site model is a “conceptual understanding of a site that identifies potential or suspected 
sources of hazardous substances, types and concentrations of hazardous substances, potentially 
contaminated media, and actual and potential exposure pathways and receptors.” As defined by MTCA 
WAC 173-340-200 (WAC, 2017). This report has provided details regarding how COPCs were 
released, the types and extent of constituents detected at the Site, and actual and potential receptors.  
This section provides a conceptual summary of the detailed information described in the previous 
sections. Figure 13 presents a graphical representation of the conceptual model for the Site.

SOURCES OF CONSTITUENTS OF CONCERN

The sources of hydrocarbons on the Site are the releases to soil of COPCs that were stored and 
distributed by the Former Gasamet Gasoline Station. These COPCs occurred via releases from USTs, 
pipes, and dispensers. These releases were focused in the vicinity of the first generation of UST basin 
and the former pump islandsThe COPCs were released to soil; the hydrocarbons then spread by vapor 
transport into the vadose zone, by partitioning from soil vapor into groundwater, and by direct leaching 
to groundwater from saturated soils. The Property is currently utilized as parking for recreation vehicles 
and the surface cover is compacted gravel.

FATE AND TRANSPORT

The sources of hydrocarbons on the Site are the releases to soil of COPCs that were stored and 
distributed by the former Gasamet Gasoline Station. These COPCs occurred via releases from USTs, 
pipes, and dispensers. These releases were focused in the vicinity of the first generation of UST basin 
and the former pump islands. 

The COPCs were released to soil; the hydrocarbons then spread by vapor transport into the vadose zone, 
by partitioning from soil vapor into groundwater, and by direct leaching to groundwater from saturated 
soils. The presence of shallow groundwater beneath the Site also likely enabled some of the COPCs to 
be released directly to groundwater. The Property is currently unpaved with compacted gravel and 
vegetation around the Bio-Swale pond.  Therefore, the potential of infiltration of rainwater that could 
leach COPCs from the soil or entrain soil vapors from chemicals and carry them downward to the water 
table is high.

EXPOSURE PATHWAYS AND RECEPTORS

The Property is within a regional commercial use area that includes public streets, businesses, and other 
industrial activities. The streets and parking lots are covered with asphalt or concrete. There is some 
terrestrial habitat in the area, associated with the Bio-Swale and buffers around Interstate 5. A municipal 
well field, utilized during high demand periods, is located over 3 miles west of the site (Aerotech, 2016). 
Current exposure pathways and receptors are limited to the following:

• Incidental ingestion of surface soils;
• Incidental ingestion of groundwater from leaching of soil:
• Inhalation of indoor air from volatilization of soil;
• Inhalation of outdoor air from volatilization of soil;
• Inhalation of indoor air from volatilization of groundwater; and
• Inhalation of outdoor air from volatilization of groundwater

The property surface is compacted gravel and no redevelopment is currently planned. However, a
structure erected over the area of soil containing residual hydrocarbons could trap vapor containing 
COPCs. The soil and groundwater containing hydrocarbons remaining at the Site is the source of these 
vapors. Cleanup levels will be developed for indoor air based on the vapor intrusion pathway. based on 
recent guidance and planned confirmation sample data.
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There is a potential for a future direct contact exposure pathway whereby construction workers digging 
in subsurface soil may be exposed to COPCs. Cleanup levels will be developed based on industrial 
worker exposure cleanup levels.

POTENTIAL FUTURE EXPOSURE PATHWAYS AND RECEPTORS

Future land use in the area is expected to remain general commercial, therefore the MTCA Method A 
and B Cleanup Levels are applicable to this Site.  No significant changes in zoning are expected in the 
foreseeable future.

SOIL CLEANUP STANDARDS

The following pathways are considered for the establishment of soil cleanup levels at the Site:

• Protection of human health via direct exposure using the MTCA Method A Cleanup Levels;
• Protection of ecological receptors, an ecological evaluation is required under MTCA;
• Protection of groundwater resources from COCs leaching from soil; and
• Protection of indoor air from vapor intrusion from soil containing hydrocarbon concentrations 

exceeding the MTCA Method A Cleanup Levels.

In developing cleanup levels, the following Site-specific information is relevant:

• The Site and the adjacent properties are currently zoned for regional commercial use;
• Soil containing residual COPCs remains near buried water and electrical lines on the Fife RV 

Center parcel; and
• Soil containing residual COPCs remains along the property boundary with Jack in the Box

and likely extends beyond the property boundary

Although definition of the release to soil has not been achieved, Aerotech selected MTCA A Cleanup 
Levels based on the current data.

GROUNDWATER CLEANUP STANDARDS 

The following pathways are considered for the establishment of groundwater cleanup levels at the 
Site:

• Protection of human health via direct exposure using the MTCA Method A Cleanup Levels;
• Protection of ecological receptors, an ecological evaluation is required under MTCA;
• Protection of groundwater resources from COCs leaching from soil; and
• Protection of indoor air from vapor intrusion from soil containing hydrocarbon concentrations 

exceeding the MTCA Method A Cleanup Levels.

In developing cleanup levels, the following Site-specific information is relevant:

• The Site and the adjacent properties are currently zoned for regional commercial use; and
• Groundwater containing residual COPCs is present at the Site (Tables 3 & 4).
• Groundwater containing residual COPCs at the Property has not been defined and at least 
extends to the northern Property boundary shared with Jack in the Box from the area surrounding the 
former USTs in the central portion of the Property. 

CLEANUP STANDARDS FOR INDOOR/AMBIENT AIR, SOIL GAS, SUB-SLAB SOIL 
GAS

In developing cleanup levels for indoor air, the following Site-specific information is relevant:
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• Soil containing residual COPCs at the Property has not been defined and at least extends to 
the norther Property boundary shared with Jack in the Box from the area surrounding the former USTs 
in the central portion of the Property. Additionally, toward the southwest and the Property boundary 
shared with the Interstate 5 off ramp.
• Vapor intrusion from soil containing residual has not been evaluated.

CLEANUP LEVELS

CULs will be updated as additional data is collected from investigations. Based on the current 
conditions present at the Site, MTCA Method A is the appropriate CUL for both soil and groundwater.

MTCA Cleanup Levels

COPC
Soil – Method A

(mg/kg)

Soil – Method B 
Direct Contact 

(µg/kg)

Groundwater 
(µg/L)

Indoor Air 
(µg/m3)

Benzene 0.030 N/A 5 N/A

Toluene 7 N/A 1,000 N/A

Ethylbenzene 6 N/A 700 N/A

Xylenes 9 N/A 1,000 N/A

TPHg 100a/30b N/A 800a/1,000b N/A

TPHd 2000 N/A 500 N/A

TPHo 2000 N/A 500 N/A

Lead 250 N/A 15 N/A
a = TPHg soil cleanup level is 30 mg/kg, unless benzene is not detected in the sample, or if toluene, ethylbenzene, and total
xylenes constitute less than 1% of the TPHg present in the sample. If these conditions are met, the cleanup level for TPHg may 
be elevated to 100 mg/kg.
b = 800 mg/L if benzene is present in groundwater; 1,000 mg/L if no detectable benzene in groundwater
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SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

SUMMARY AND CONCLUSIONS

From the mid 1960's to the late l980's a Gasamet Gasoline Station occupied the western portion of the 
western gravel paved lot on the Subject Property and the southern portion of the Jack in the Box 
Property. Fuel dispenser islands were located south and east of the eastern terminus of the current 
restaurant drive-thru, with UST Basins situated both to the east and west, and a building farther south. 
A triangular-shaped wooded water retention area (Bio-Swale) is located at the west side of the Site. 

In 1987, Rittenhouse-Zeman & Associates (RZA) completed a geotechnical investigation where,
hydrocarbon odors were encountered at soil boring B-1 (located beneath the present restaurant building)
between 5 and 10 feet bgs. Samples collected from B-1; S-5 (11-12.5 feet), contained TPH in above the 
current MTCA Method A CULs”) (RZA, 1988). RZA advanced four soil borings at the corners of the 
property (B-1A, B-2, B-3, B-4) in January 1998. No petroleum odor was observed in any of the four 
soil borings.  Soil Sample S-4 collected from B-2 at 10-11.5 feet bgs contained TPH above the CUL
(RZA, 1988). The location of this boring corresponded to the northwest corner of the Jack in the Box
parcel.

In 2014, Associated Earth Sciences, Inc. conducted a Supplemental Phase II Environmental Site 
Assessment at the subject Property. Petroleum hydrocarbons were detected at concentrations above the 
Model Toxic Control Act ("MTCA") Method A Cleanup Levels in soil and groundwater samples in the 
vicinity of the former Gasamet pump islands and UST Basins. Based on these results, Mr. Chris 
LaVerdiere, requested Langseth Environmental ("Langseth") and Aerotech Environmental Consulting, 
Inc. ("Aerotech") initiate site remedial excavation and environmental consulting services to address 
petroleum impacted soils.

1,685.24 tons of petroleum impacted soil were removed in late 2016. The first six groundwater 
monitoring wells were installed immediately thereafter, followed by upgradient wells (MW7, MW8, 
and MW9) in July of 2017. 

Analytical data collected during the July 2018 site assessment indicate that groundwater and soil contain 
concentrations above MTCA Method A CULs exist along the northern Fife RV Center property shared 
with Jack in the Box. Soil borings B7-B9 advanced along the fenced property line indicated the extent
of soil and groundwater impacted by petroleum related hydrocarbons extends into the Jack in the Box
parcel immediately to the north.

Soil and water samples collected from soil boring B3 at the southwestern property boundary also 
contained concentrations above MTCA Method A Cleanup Levels. Groundwater samples collected 
from monitoring well MW12 have also contained concentrations of benzene above MTCA Method A 
CULs. Additional investigation in necessary to define the Site toward the WSDOT right of way 
associated with the Interstate 5 Off-Ramp. 

RECOMMENDATIONS

Based on the existing information collected from the Fife RV Center property, further action will be 
required to delineate the extent of petroleum- related contamination associated with the former Gasamet 
Gasoline Station. Aerotech recommends submitting this report to the Ecology with a request for opinion 
on the activities completed to date; and to help facilitate the negotiation of access to complete definition 
of the MTCA Site boundary.
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LIMITATIONS

For any documents cited that were not generated by Aerotech, the data taken from those documents is 
used “as is” and is assumed to be accurate. Aerotech does not guarantee the accuracy of this data and 
makes no warranties for the referenced work performed nor the inferences or conclusions stated in these 
documents.

This report and the works performed have been undertaken in good faith, with due diligence and with 
the expertise, experience capability and specialized knowledge necessary to perform the Work in a good 
and workmanlike manner and within all accepted standards pertaining to providers of environmental 
services, in Washington at the time of investigation. No soil engineering or geotechnical references are 
implied or should be inferred. The evaluation of the geologic conditions at the site for this investigation 
is made from a limited number of data points. Subsurface conditions may vary away from these data 
points.
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Appendix A

Legal Description of Property & Owner and Operator History



APPENDIX A
LEGAL DESCRIPTION OF PROPERTY

Tax Description Parcel 0320111067
Section 11 Township 20 Range 03 Quarter 11 L 2 OF BLA 2001-03-23-5010 DESC AS COM AT 
NW COR OF NE OF NE TH E ALG N LI THEREOF 192.93 FT TH S 87 DEG 39 MIN 27 SEC E 
29.45 FT TH N 2 DEG 20 MIN 33 SEC E 114.52 FT TO N LI OF NE OF NE TH CONT N 2 DEG 
20 MIN 33 SEC E 35.19 FT TH S 88 DEG 18 MIN 46 SEC E 20 FT TH N 2 DEG 20 MIN 33 SEC 
E 64.73 FT TH S 88 DEG 02 MIN 46 SEC E 150.02 FT TH S 2 DEG 20 MIN 33 SEC W 100 FT 
TO N LI OF SEC TH S 88 DEG 02 MIN 46 SEC E ALG SD LI 5.06 FT TO ELY OF W 15 ACS OF 
SD NE OF NE TH S ALG SD LI 137.55 FT TH E PAR/W N LI OF SEC 65 FT TH S 2 DEG 31 
MIN 07 SEC W 317.58 FT TO NLY LI OF PSH #1 TH WLY & NLY ALG SD LI N 76 DEG 51 MIN 
45 SEC W 117.35 FT TO BEG OF C TO R HAVING RAD OF 309.30 FT TH NWLY ALG CURVE 
THRU CENTRAL ANGLE OF 39 DEG 17 MIN 30 SEC 212.11 FT TH N 37 DEG 34 MIN 15 SEC 
W 325.20 FT TO C TO L HAVING RAD OF 418.30 FT TH NWLY ALG CURVE THRU CENTRAL 
ANGLE OF 11 DEG 18 MIN 28 SEC 82.56 FT TO W LI OF NE OF NE TH N ALG SD LI .44 FT 
TH E PAR TO N LI OF SEC 159.60 FT TH N 65 DEG 31 MIN 29 SEC E 36.77 FT TO POB 
TOG/W THAT POR ABUTT CYD BY CY OF FIFE PER ETN 4198513 DESC AS W 150.02 FT 
OF FOLL DESC PROP S 20 FT OF A STRIP OF LD 120 FT WIDE BEING 70 FT ON S & 50 FT 
ON N OF C/L OF PACIFIC HWY E EASE OF RECORD COMB FOR TAX PURPOSES ONLY 
COMB OF 1-063 & POR OF 0320024091 SEG 2009-0347 10/29/08 SK

CHRONOLOGICAL LISTING OF KNOWN PAST OWNERS AND OPERATORS

OWNER LESSEE BUSINESS 
OPERATOR

YEARS OF 
OCCUPATION

Unknown --
Gasamet Service 

Station 1964-1987

Unknown -- Freddie’s Club of 
Fife

Closed in 2012

Hana Hou Wailea 
LLC

-- Fife RV Center 2008-present
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APPENEDIX B

Summary of Previous Investigations
Fife RV Center

3410 Pacific Highway East
Fife, Washington

Site Assessment
Jack In The Box (Parcel 0320024104)

In December 1987, Rittenhouse-Zeman & Associates (“RZA”) completed a soil and 
foundation survey for Foodmaker Inc.  While completing the geotechnical investigation,
hydrocarbon odors were encountered at soil boring B-1 between 5 and 10 feet below 
ground surface (“bgs”). Samples collected from B-1; S-5 (11.0 -12.5 feet), contained
TPH in above the current MTCA Method A screening levels (“screening levels”) (RZA, 
1988).

In January 1988, RZA completed additional investigation to further evaluate hydrocarbon 
previously noted.  RZA advanced four soil borings at the corners of the property (B-1A, 
B-2, B-3, B-4) on January 5, 1988. No petroleum odor was observed in any of the four 
soil borings. Soil Sample S-4 collected from B-2 at 10-11.5 feet bgs contained TPH 
above the screening level (RZA, 1988).

Tahoma Express (Parcel 0320024105)

GeoEngineers explored subsurface soil conditions at the Unocal Service Station 7473 in 
1990. Three test borings were advanced and constructed at groundwater monitoring wells 
MW-1, MW-2 and MW-3. The flow of groundwater was generally flat but toward the 
northwest. The study concluded that petroleum related contamination in subsurface soil 
and groundwater beneath the service station based on concentrations of benzene above 
drinking water standards in samples collected from MW-1 and MW-2. The wells were 
located adjacent to the UST basin (GeoEngineers, 1990).  

GeoEngineers completed an additional investigation to evaluate the potential of 
groundwater contamination detected beneath the property was generated by the former 
Gasamet service station or an another of property source. Aerial photographs reviewed 
indicated the Gasamet station was previously located approximately 100 feet to the 
southwest of the Unocal Service Station 7343 and cross gradient to the groundwater flow 
direction beneath the parcel. A soil sample collected via hand auger in the UST backfill 
(HA-3) contained benzene at 1.7 mg/kg well above the screening levels. A review of the 
analytical results and the location of the service stations relative to the groundwater flow 
measured lead GeoEngineers to determine the source of the petroleum related
contamination at the parcel was the result of releases from the Unocal station
(GeoEngineers, 1991).
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Fife RV (Parcel 0320111067)

In October 2013, Associated Earth Sciences, Inc. (“AESI”) conducted a Phase I 
Environmental Site Assessment at the subject Property, now called Fife RV Center, 
located at 2410 Pacific Highway East in Fife, Washington. Within the Phase I, they state 
that a Gasamet fueling station operated at the northwest corner of the Property from the 
1960s through the 1980s, and that the Property was listed on the Washington State 
Department of Ecology (“Ecology”) CSCSL list for a petroleum release and arsenic 
release in the groundwater. Arsenic was determined not to be a contaminant of concern.
A separate, remediated release was discovered at the northeast adjoining Chevron fueling 
station (which received a No Further Action designation from Ecology in 1993) (AESI, 
2014).

Within the Phase I, AESI also stated that a third party conducted a Phase II investigation 
in 2004, finding that the soil and groundwater were impacted. Aerotech Environmental 
Consulting, Inc. (“Aerotech”) tried to locate this document, but without success (AESI, 
2014).

In December 2013, AESI observed a geophysical survey consisting of electromagnetism 
and ground-penetrating radar. No abandoned underground storage tanks (“USTs”) or 
former UST basins were discovered from the survey.

The following day, AESI observed the advancement of ten direct push borings: nine to a 
depth of 10 feet bgs, with EB6 to 15 feet bgs. Soil samples were collected at every 
borehole, and analyzed for TPHg, TPHd, TPHo, and BTEX. Select samples from EB4 
through EB6 (near the former pump islands) were additionally analyzed for total lead.
Concentrations of TPHg and BTEX were detected above screening levels in EB4 at 5 feet 
bgs. Concentrations of TPHg, benzene, ethylbenzene, and total xylenes were detected 
above screening levels in EB5. Concentrations of benzene, toluene, and ethylbenzene 
were detected above screening levels in EB6. No other analytes were detected above the 
screening levels (AESI, 2014).

One groundwater grab sample was collected from the screened interval at the base of
each of the ten temporary borings: nine at a depth of 10 feet bgs, while EB6 was at a 
depth of 15 feet bgs. All samples were analyzed for TPHg and BTEX. EB3W through 
EB7W, as well as EB10W, were additionally analyzed for TPHd and TPHo. EB5W 
through EB7W were also analyzed volatile organic compounds by EPA Method 8260C.
Concentrations of TPHg and benzene were detected above screening levels for 
groundwater in EB4W though EB7W (i.e. within and immediately southeast of the 
fueling area.) Concentrations of TPHd were detected above screening levels in EB4W 
and EB6W, for which AESI states, “The sample chromatographic pattern does not 
resemble the fuel standard used for quantitation.” Concentrations of ethylbenzene was 
detected above screening levels in EB4W and EB6W, while total xylenes were detected 
above screening levels in EB4W and EB5W. Naphthalene was detected above the 
groundwater screening levels in EB6W. Methylene chloride was detected above 
screening levels in EB5W, however AESI attributed this to laboratory contamination. 
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Aerotech can confirm that the lab results from Friedman & Bruya, Inc. provided within 
the report, indicate a separate analysis of EPA Method 8260C for this sample does not 
detect methylene chloride above detection limits. Concentrations of 1,3,5-
trimethylbenzene were detected above MTCA Method B Non-carcinogen Standard 
Values in EB5W. No Method A or Method B Carcinogen values are set for this 
compound. No other analytes were detected above the MTCA Method A screening levels 
(AESI, 2014).

Aerotech installed six 2-inch PVC Groundwater Monitoring Wells, north, west and 
southwest of the former Gasamet Pump island and UST areas. Two wells, MW-1 and 
MW-2, were installed in the probable upgradient groundwater flow direction to the north, 
and three wells, MW-4, MW-5, and MW-6, were installed in the probable downgradient 
direction, south and west. Well screens were placed between 4 and 15 feet bgs, in order 
to accommodate water level fluctuations related to daily tides and Puyallup River water 
level variations, as well as local recharge. One well, MW-3, was installed at a “hot spot” 
near the center of the excavated area (Aerotech, 2016b).

Total Petroleum Hydrocarbons-Gasoline were detected above MTCA Method A 
screening levels for soil at MW-2, MW-4, and MW-5, at concentrations between 34 and 
250 mg/kg (benzene at 0.061 to 0.530 mg/kg), and at MW-3 at 13,000 mg/kg (benzene at 
9.3 mg/kg) (Aerotech, 2016b).

On July 14, 2017, Aerotech installed three 1-inch PVC Groundwater Monitoring Wells 
south and east of the former Gasamet Pump island and UST areas. Two wells, MW-7 and 
MW-8, were installed in the cross-gradient groundwater flow direction to the south, and 
one well, MW9, was installed in the upgradient groundwater flow direction to the east. 
Screens were placed at 14 feet bgs (Aerotech, 2017).

Four soil samples collected during well installation operations were analyzed. Lead, 
gasoline, diesel, and oil constituents were not detected. One additional borehole (B-1) 
was advanced in the unexcavated water main hot zone northwest of MW-3 in order to 
document additional MCTA Table 830 parameters; PCBs, cPAHs, and fuel additives 
were not detected or were below CULs, while methylene chloride and trichloroethylene 
(TCE) exceedances were documented in soil at B-1 (Aerotech, 2017).

On February 23, 2018, BoreTec Drilling, Inc., along with Aerotech Environmental 
Consulting, Inc. installed three 2-inch diameter PVC Groundwater Monitoring Wells 
west and southwest of the former Gasamet-related station features. Two wells, MW11 
and MW12, were installed on the southside of the Bio-Swale pond, downgradient 
groundwater flow direction to the west and southwest. The other well, MW10, was 
installed downgradient groundwater flow direction from groundwater monitoring well 
MW2. Groundwater Monitoring Wells MW10 and MW12 were screened from 4 to 14 
feet bgs. MW11 was screened from 2 to 9 feet bgs. Wells were developed by surge block 
and pump method on February 28, 2018 (Aerotech, 2018).
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Nine soil samples collected during well installation operations were analyzed. petroleum 
constituents, lead, PCBs and VOCs were not detected above the MTCA Method A 
screening levels except for MW12(7), which contained gasoline concentrations above
(Aerotech, 2018).

Historical Remediation Activities
Tahoma Express (Parcel 0320024105)

GeoEngineers monitored the UST removal and remedial activities at the Unocal Service 
Station 7343. Joe Hall Construction removed two 12,000-gallon USTs and associated 
product lines on August 18, September 2 and September 3. Two groundwater monitoring 
wells (MW-1 and MW-2 were removed during the excavation activities. No evidence of 
pits or holes were observed on the exterior surfaces of the tanks (GeoEngineers, 1992). 

The gasoline tank excavation measured approximately 70 by 40 feet and extended to a 
depth of approximately 15.5 feet bgs. Field screening indicated the presence of gasoline 
impacted soil and pea gravel within the western portion of the excavation, primarily 
along the west wall and the base. Approximately 700 cubic yards of pea gravel and 
backfill material were removed from the excavation (GeoEngineers, 1992).

Groundwater was observed at 8 feet bgs and a sheen was noted on the groundwater 
seeping in from the west sidewall. A 22,000-gallon capacity Baker tank was used to store 
approximately 15,000 gallons of water removed from the excavation. Waste Disposal 
disposed of the water on September 2, 1992 (GeoEngineers, 1992).

Product lines associated with the USTs were removed by Joe Hall Construction from 
excavations that were approximately 40 by 4 feet and extending to a depth of 3.6 to 5 feet 
bgs. Approximately 50 cubic yards of soil were removed from the excavation.  In total 
approximately 750 cubic yards were disposed at the Coal Creek Landfill from the UST 
and product line excavations (GeoEngineers, 1992).

A temporary groundwater recovery system and treatment system was installed at the 
Unocal service station on February 11, 1993 by GeoEngineers. The systems purpose was 
to remediate impacted groundwater detected in the pore spaces of the backfill 
surrounding the USTs. GeoEngineers concluded the gasoline impacted soil adjacent to 
the leaking turbine pump on the former easternmost UST appeared to be the source of the 
groundwater contamination. After operating for two weeks samples collected from 
effluent and the surrounding monitoring wells indicated remediation associated with the 
turbine release had been achieved (GeoEngineers, 1993). 

Fife RV (Parcel 0320111067)

No known remediation activities occurred between the 1960s and December 19, 2013 
(AESI, 2014).

Aerotech, along with Langseth Environmental Services Inc. (“Langseth”) excavate,
performed a Remedial Excavation in two phases during the month of October 2016. 
Analytical results from the Phase II Supplemental Phase II Environmental Site 
Assessment were used to guide the initial stages of the excavation. Analytical results 
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from samples collected during the Site Remedial Excavation and during Test Pit 
activities were used to determine the final extents. Major subsurface utilities were 
identified at several locations on the Property and limited the removal of soil containing 
petroleum hydrocarbons at concentration above the MTCA Method A screening levels 
at these locations. TPHg, Benzene, Toluene, Ethylbenzene, and Xylenes remain 
Constituents of Concern at the Site. Chlorinated Volatile Organic Compounds, TPHd, 
and TPHo not detected above laboratory Minimum Reporting Limits. Lead was 
detected, but at concentrations well below the MTCA Method A screening level for 
Soil. A saturated, wooded Bio-Swale is located on-Property to the Northwest of the 
subject Property Remedial Excavation and limited soil removal in that direction. 
Southwest of the Property, the topography slopes downward into a water retaining 
drainage area, which also limited soil removal. Former fueling station conveyance 
system remnants along with 1,685.24 tons of potentially contaminated soil to the LRI 
Landfill located at 30919 Meridian Street East, Graham, Washington. A total of 84 soil 
samples were collected from the sidewalls and bottom of the excavation in the vicinity 
of the former fuel pump and former UST basin. Groundwater was encountered on Site 
at levels ranging from 3 to 10 feet bgs (Aerotech, 2016a).

Groundwater Monitoring Activities

Tahoma Express (Parcel 0320024105)

GeoEngineers conducted groundwater monitoring at the Unocal station from March 1990 
until May 1993. Gasoline-range hydrocarbons were not detected in the May 1993 
groundwater samples. The remediation of the subsurface soil and groundwater appeared 
to be achieved. GeoEngineers recommended Unocal to request closure from Ecology and 
the Tacoma Pierce County Health Department and to abandon groundwater monitoring 
wells MW-1A, MW2A, MW3, MW4, RW-1 and RW-2 in accordance with WAC 
Chapter 173-160.

Fife RV (Parcel 0320111067

Nine monitoring wells (MW-1 to MW-9) were sampled on August 1, 2017. Gasoline 
constituent exceedances were documented at only two wells, MW-2 and MW-4. Diesel 
fuel, VOCs, naphthalene, and lead were not detected in groundwater. Refer to the July 
2017 quarterly groundwater monitoring report for details (Aerotech, 2017).
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 Project Name: FIFE RV, Fife, Wa BIS 683 Drilling Information

www.AerotechEnvironmental.com  Project Number: 216-8246 Drilling Contractor:    Boretech, Bellevue
Drilling Method: H.S.A.

Site Location: 3410 Pacific Hwy E, Fife, Wa (Gravel lot S of Tahoma Gas and Jack-in-the-Box) Borehole Diameter: 8"
Sampler Type: Stainless Steel 

Borehole Location: 3.5 ft S of N Fence + 10 ft from bend in fence + 60 east of NWX fence Split Spoon Sampler
Borehole Area (AOC): N-NE of eastern terminus of upgradient fabric / Former UST-Pump areas Driller: Carlos Gardea (Wa Lic No 3143)

Logged by: J. McDermott: Boring Depth: 14.5 feet
Approx. Surface Elevation:

GW Encountered: YES Static GW Level: 5 ft bgs
Low tide Commencement Bay at 0700 - high tide at 1300 - per NOAA Tables Start Date: 11-10-16 End Date: Same

Notes: 2 inch PVC GW Monitoring Well installed - No 10 screen at 4 to 14 ft bgs

GP

Air SW
Knife

0824
0.3 LAB SW  --

 --
 --

2  --
3 ML  --

LAB 3  --
0.0 0905  --

 --
 --

1  --
0915 1  --

0.1 LAB 1  --
3  --
3 SP  --

0.0 3  --
 --
 --
 --

3  --
0.1 0935 3 SM  --

LAB 4

16

17

18

19

12

13

14

15

11

4

5

6

7

20

1

2

3

8

9

10

Bottom of borehole at 14.5  feet
Groundwater encountered at  5 feet. Well installed at 4 - 14 ft.
Borehole completed with bentonite chips.

WELL CONSTRUCTION  DETAIL:
2 inch Sched 40 PVC - 10 ft No 10 slot PVC screen at 4-14ft bgs
5 x 50 lbs bags of No. 10-20 Silica Sand  + 1bag grout (3ft thick)

Also, former Gasamet Station UST basin to south.

 MONITORING WELL ID:                     BORING LOG #: MW-1             Page 1 of   1           

Finished with 4 sq ft concrete pad and flush-mount monument

Gravel Pavement                  Concrete pad atop bentonite seal  -->

Air-knife 3.5 ft west of natural gas main / electrical / storm sewer
Air knife to 5.5 ft bgs

Hand auger sample from beneath air knife hole

FILL - SAND, very fine to coarse, well graded, with silt, little to trace clay, 
little small to large subround tosubangular gravel, gray to olive gray, 
slightly moist, wet below 5 ft. Very slight but indistinct odor.

SILT, trace very fine sand, wet. No foul odor.

No. 10-20 Colorado Silica Sand in annular space  -->

SILT, trace very fine sand, roots below 9 ft. very moist to wet. No foul 

SAND, very fine to fine, trace silt, gray, wet.

SILT AND SAND, very fine to fine,gray, wet.
No foul odor.
Note 11-12 ft deep tank basin to NE most likely penetrates silt
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 Project Name: Drilling Information

www.AerotechEnvironmental.com  Project Number: Drilling Contractor:

Logged by:
Start Date: End Date:

GW
GP
GM
GC
SW
SP
SM
SC
ML

CL
OL
MH

CH
OH
PT

* Terminology clarification: The term "Well graded" is a synonym for 
"Poorly sorted," both meaning that a wide range of particle sizes are 
present. The former term is employed in geotechnical descriptions, while 
the latter is preferred by the USDA in characterizing topsoils and 
subsoils.

Glacial Till - High density, USCS/color indicates grain size

OR SILTY SOILS, elastic SILTS
CLAY, inorganic, high plasticity, fat clays
CLAY, organic, med-high plasticity OR Organic SILTS
PEAT and other highly organic SOILS

sands) OR Clayey silts with slight plasticity
CLAY, inorganic, low-med plasticity (gravelly, sandy, silty, lean)
SILT, organic, AND SILT-CLAY, organic, low plasticity
SILT, inorganic (micaceous or diatomaceous fn sndy/silty soils) 

SAND, poorly-graded OR Gravelly Sands, little-no fines
SAND, silty OR Sand-silt mix
SAND, clayey OR Sand-clay mix
SILT, inorganic (very fine sands, rock flour, silty or clayey fine 

GRAVELS, poorly-graded* OR Gravel+Sand mix, little-no fines
GRAVELS, silty OR Gravel-sand-silt mix
GRAVELS, clayey OR Gravel-sand-clay mix
SAND, well-graded OR Gravelly Sands, little-no fines

 MONITORING WELL ID:                    I31             Page 2 of              

GRAVELS, well-graded* OR Gravel+Sand mix, little-no fines

Soil Classification/
Description

UNIFIED SOIL CLASSIFICATION SYSTEM 
EXPLANATION
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 Project Name: FIFE RV, Fife, Wa BIS 684 Drilling Information

www.AerotechEnvironmental.com  Project Number: 216-8246 Drilling Contractor:    Boretech, Bellevue
Drilling Method: H.S.A.

Site Location: 3410 Pacific Hwy E, Fife, Wa (Gravel lot S of Tahoma Gas and Jack-in-the-Box) Borehole Diameter: 8"
Sampler Type: Stainless Steel 

Borehole Location: 5 ft east of west fence + 7 ft from NE lot corner post - Near NE corner of bioswale Split Spoon Sampler
Borehole Area (AOC): NW corner of tank and pump island area (NW corner of fenced lot ) Driller: Carlos Gardea (Wa Lic No 3143)

Logged by: J. McDermott: Boring Depth: 14.5 feet
Approx. Surface Elevation:

GW Encountered: YES Static GW Level: 3 ft bgs
Notes: 2 inch PVC GW Monitoring Well installed - No 10 screen at 4 to 14 ft bgs Start Date: 11-10-16 End Date: Same
Notes: Low tide Commencement Bay at 0700 - high tide at 1300 - per NOAA Tables

GP

Air SW
Knife

0948

82 LAB
SW  --

 --
1037  --

38 LAB 2  --
2 ML  --
1  --

 --
 --

1045  --
16.9 LAB 1  --

1 ML  --
1  --

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

1  --
1050 2  --

1.1 LAB 3 SP

6

7

8

 MONITORING WELL ID:                     BORING LOG #: MW-2             Page 1 of  1            

1

2

3

4

5

Gravel Pavement

9

10

11

12

13

14

15

16
WELL CONSTRUCTION  DETAIL:
2 inch Sched 40 PVC - 10 ft No 10 slot PVC screen at 4-14ft bgs

17
6.5 x 50 lbs bags of No. 10-20 Silica Sand  + 1bag grout (3ft thick)
Finished with 4 sq ft concrete pad and flush-mount monument

18 Bottom of borehole at 14.5  feet

19
Groundwater encountered at 5 ft, rises to 3 ft. Well installed at 14 ft
Borehole completed with bentonite chips.

20

FILL - SAND, very fine to coarse, well graded, with silt, little to trace clay, 
little small to large subround tosubangular gravel, gray to olive gray, 
slightly moist, wet below 5 ft. Moderate gasoline odor.

SAND, very fine to fine, poorly graded trace silt, gray, wet. No foul odor.

Air knife to 5.5 ft bgs - Concrete fragment (8 in +) at 2 ft

SILT, some very fine sand, trace clay, wet. Strong gasoline odor at 5.5 ft.

Note 11-12 ft deep tank basin to NE very likely penetrates this generally 
thinner silt unit. Sand lenses may be present between intervals sampled 
by split spoon tool. Note: former Gasamet UST basin was situated to SE

Hand auger sample from beneath air knife hole at 4-4.3 ft

Silt is generally wet in upper portions; very moist to moist below.

Same as above. Very moist to wet. Very slight gasoline odor above 9 ft. 
No foul odor below 9 ft 

Soil Classification/
DescriptionPI
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 Project Name: FIFE RV, Fife, Wa BIS 685 Drilling Information

www.AerotechEnvironmental.com  Project Number: 216-8246 Drilling Contractor:    Boretech, Bellevue
Drilling Method: H.S.A.

Site Location: 3410 Pacific Hwy E, Fife, Wa (Gravel lot S of Tahoma Gas and Jack-in-the-Box) Borehole Diameter: 8"
Sampler Type: Stainless Steel 

Borehole Location: 71ft south and 10 ft west of SW corner Tahoma Bldg (73 ft to Power Pole) Split Spoon Sampler
Borehole Area (AOC):  UST Basin area Driller: Carlos Gardea (Wa Lic No 3143)

Logged by: J. McDermott: Boring Depth: 14.5 feet
Approx. Surface Elevation:

GW Encountered: YES Static GW Level: 5ft bgs
Notes: 2 inch PVC GW Monitoring Well installed - No 10 screen at 4 to 14 ft bgs Start Date: 11-10-16 End Date: Same
Notes: Low tide Commencement Bay at 0700 - high tide at 1300 - per NOAA Tables

GP

Air SW
Knife

VPH 1118
662 LAB SW  --

 --
1135  --

1 3  --
870 1 SW  --

2  --
 --
 --

1205  --
LAB LAB 1  --
203 1 SW  --

2  --
 --
 --
 --
 --
 --
 --

4  --
1221 3 SP  --

9.5 LAB 3

SAND, very fine to medium, few coarse, poorly graded, medium brown, 
bottom six inches dark brown, very moist to wet. No foul odor.

PRESUMED FORMER GASAMET UST BASIN AREA- SILT UNIT 
ABSENT

Same as above. Very moist to wet. No foul odor. 

FILL- SAND, fine to coarse, well graded, trace silt, little small to large 
subround to subangular gravel, gray 6.9-7.0 ft, wet, strong to very strong 
gasoline odor.

Hand auger sample from beneath air knife hole at 4-4.3 ft

19
Groundwater encountered at  5  ft. Well installed at 14 ft
Borehole completed with bentonite chips.

20

17
5 x 50 lbs bags of No. 10-20 Silica Sand  + 1bag grout (3ft thick)
Finished with 4 sq ft concrete pad and flush-mount monument

18 Bottom of borehole at 14.5  feet

10

11

15

16
WELL CONSTRUCTION  DETAIL:
2 inch Sched 40 PVC - 10 ft No 10 slot PVC screen at 4-14ft bgs

12

7

8

9

Air knife to 5.5 ft bgs - Concrete fragment (8 in +) at 2 ft

FILL - SAND, fine to coarse, well graded, trace silt, little small to large 
subround to subangular gravel, gray to olive gray, slightly moist, wet 
below 5 ft. Moderately strong gasoline odor.

13

14

 MONITORING WELL ID:                     BORING LOG #: MW-3             Page 1 of 1             

1

2

3

4

5

Gravel Pavement

6

Soil Classification/
DescriptionPI
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 Project Name: FIFE RV, Fife, Wa BIS 686 Drilling Information

www.AerotechEnvironmental.com  Project Number: 216-8246 Drilling Contractor:    Boretech, Bellevue
Drilling Method: H.S.A.

Site Location: 3410 Pacific Hwy E, Fife, Wa (Gravel lot S of Tahoma Gas and Jack-in-the-Box) Borehole Diameter: 8"
Sampler Type: Stainless Steel 

Borehole Location:  38 ft south of NW corner of fenced portion of lot; 4 ft east of west fence Split Spoon Sampler
Borehole Area (AOC): Driller: Carlos Gardea (Wa Lic No 3143)

Logged by: J. McDermott: Boring Depth: 14.5 feet
Approx. Surface Elevation:

GW Encountered: YES Static GW Level: 5 ft
Start Date: 11-10-16 End Date: Same

Notes: 

49
1310 6

16 LAB 8

2
1335 1

19 LAB 1

2
1400 2

0.2 LAB 4

(Possible sluff- no silt present)

Possible FILL - SAND, very fine to very coarse, well graded, some clay, 
trace subrounded gravel, heterogeneous mix of colors: dark brown, gray, 
and light brown,slight odor, very moist.

SILT, some 1/2" fine sand lenses, and a few clay lenses, few plant 
fragments, light brown, very moist.          No foul odor.              .[  Bottom 
1.5" brown fine sand, poorly graded. ]

This well adjoins the bio-swale area to the west and in which standing 
water is present (perhaps bottom of basin at 8 approx. ft bgs) -  pre-
development (post demo of Gasamet Station) test pits in this area 
indicated strong petrol odors - suspect extensive excavation of impacted 
soils prior to bio-swale construction, and extending to the vicinity of MW-
4

FILL - SAND, very fine to coarse, well graded, with silt, little to trace clay, 
little small to large subround tosubangular gravel, gray to olive gray, 
moist. Slight gasoline odor.

20

18 Bottom of borehole at 14.5 feet

19
Groundwater encountered at  5 feet. well screened at 4-14 ft bgs.
Borehole completed with bentonite chips.

15 WELL CONSTRUCTION  DETAIL:

16
2 inch Sched 40 PVC - 10 ft No 10 slot PVC screen at 4-14ft bgs
5 x 50 lbs bags of No. 10-20 Silica Sand  + 1bag grout (3ft thick)

17
Finished with 4 sq ft concrete pad and flush-mount monument

9

10

11

12

13

14

6

7

8

 MONITORING WELL ID:                     BORING LOG #: MW-4             Page 1 of 1             

1

2

3

4

5

Gravel Pavement

Soil Classification/
DescriptionPI
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 Project Name: FIFE RV, Fife, Wa BIT 785 Drilling Information

www.AerotechEnvironmental.com  Project Number: 216-8246 Drilling Contractor:    Boretech, Bellevue
Drilling Method: H.S.A.

Site Location: 3410 Pacific Hwy E, Fife, Wa (Gravel lot S of Tahoma Gas and Jack-in-the-Box) Borehole Diameter: 8"
Sampler Type: Stainless Steel 

Borehole Location: 5 ft north of south fence and 5 ft east of west fence - on slope below lot Split Spoon Sampler
Borehole Area (AOC): SW corner of Fenced area - SE of bioswale Driller: Carlos Gardea (Wa Lic No 3143)

Logged by: J. McDermott: Boring Depth: 14.5 feet
Approx. Surface Elevation:

GW Encountered: YES Static GW Level: 4.5 ft bgs (approx 2 ft below lot level)
Start Date: 11-10-16 End Date: Same

Notes: Gravel surface slopes down to north toward Catch Basins west of MW-3 at fence 

2
0.1 3

3 SW

Near low tide - 8am
11-11-16 water from TOC: 5.46
= approx 4 ft bgs terrace

 --
SP  --

1514 2  --
4.1 LAB 1  --

1 ML  --
 --
 --
 --
 --
 --
 --

1522 1 ML  --
0.6 LAB 1 PT  --

1 ML  --
 --
 --
 --
 --

1535 2 CH  --
0.2 LAB 2  --

2 ML SILT, little very fine sand, gray, moist. No foul odor.
WELL CONSTRUCTION  DETAIL:

SILT, little very fine sand, common wood and plant fragments  and rare 
peat layers less than 1/4 - 1/2 inch, very moist to wet.Organic odor near 
peat layers - approx 10 - 10.5 ft

CLAY and SILT, trace very fine sand, gray, moist. No foul odor.  Clay is 
highly plastic, 

Silt is wet in upper portions; very moist to moist below.

19
Groundwater encountered at 4.5 feet. Well screen at 4 - 14 ft bgs
Borehole completed with bentonite chips.

20

17
Finished with 2 sq ft concrete 'base' and above-ground steel 
monument protected by four bollards 

18 Bottom of borehole at  4.5 feet

10

11

15 Excavated a limited terrace on the slope SW of gravel lot

16
2 inch Sched 40 PVC - 10 ft No 10 slot PVC screen at 4-14ft bgs
5 x 50 lbs bags of No. 10-20 Silica Sand  + 1bag grout (3ft thick)

12

13

14

6

7

8

9

No foul odor in cutting 1.5 to 5 ft

 MONITORING WELL ID:                     BORING LOG #: MW-5             Page 1 of  1            

1

2

3

4

5
SAND, very fine, poorly graded, gray, wet
SILT, little very fine sand, gray, trace wood and plant fragments, wet. No 
foul odor / possible VER faint gasoline odor.

FILL - SAND, fine to coarse, well graded, trace to little organic silt, trace 
small subrounded gravel, light brown, dry. No foul odor.

Soil Classification/
DescriptionPI
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 Project Name: FIFE RV, Fife, Wa BIT 786 Drilling Information

www.AerotechEnvironmental.com  Project Number: 216-8246 Drilling Contractor:    Boretech, Bellevue
Drilling Method: H.S.A.

Site Location: 3410 Pacific Hwy E, Fife, Wa (Gravel lot S of Tahoma Gas and Jack-in-the-Box) Borehole Diameter: 8"
Sampler Type: Stainless Steel 

Borehole Location: 5 ft NE of SW perimeter fence and 32 feet north of west fence along prop line Split Spoon Sampler
Borehole Area (AOC):   24 feet east of MW-5 - downgradient perimeter of Property. Driller: Carlos Gardea (Wa Lic No 3143)

Logged by: J. McDermott: Boring Depth: 14.5 feet
Approx. Surface Elevation:

GW Encountered: YES Static GW Level:
Start Date: 11-11-16 End Date: Same

Notes: 

SW

0859
0.1 LAB 2 SC  --

2 SP  --
1  --

 --
 --

ML  --
 --
 --
 --

0910  --
0.2 LAB 1 PT  --

1  --
0.1 LAB 1  --

0915 ML  --
 --
 --
 --
 --

0925 4 SP  --
0.1 LAB 5  --

6
WELL CONSTRUCTION  DETAIL:

SILT, with very fine sand, very moist to wet. No foul odor.

Note base of ditch approx 30 ft south estimated near 5-7 ft bgs 
as recorded at location of MW-6 (7 - 9 ft bgs relative to gravel lot)

Same as above to 8.7 ft bgs

SILT, with very fine sand, gray, wet. No foul odor.

FILL - SAND, fine-coarse, well graded, brown, moist. No foul odor.
FILL - SAND, SILT, little clay, brown. Moist to dry. No foul odor
FILL - SAND, fine-coarse, poorly graded, brown, moist. No foul odor.

No foul odor in cutting 1.5 to 4 ft

20

18
All wellheads were sealed with twist-lock compression caps
Bottom of borehole at 14.5  feet

19
Groundwater encountered at 5  feet. Well installed at14.5 ft bgs.
Borehole completed with bentonite chips.

13

14

16
2 inch Sched 40 PVC - 10 ft No 10 slot PVC screen at 4-14ft bgs
5 x 50 lbs bags of No. 10-20 Silica Sand  + 1bag grout (3ft thick)

17
Finished with 2 sq ft concrete 'base' and above-ground steel 
monument protected by four bollards 

SAND, very fine, poorly graded, gray, wet. No foul odor.

9

10

11

12

7

8

15 Excavated a limited terrace on the slope SW of gravel lot

PEAT, with silt and clay, gray. Very moist to wet. No foul odor.

 MONITORING WELL ID:                     BORING LOG #: MW-6             Page 1 of  1            

1

2

3

4

5

6

Soil Classification/
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 Site Name: Fife RV Center Drilling Information
www.AerotechEnvironmental.com  Project Number: 217-4025 Drilling Contractor:    SEP, Tumwater, WA

Drilling Method: 2-inch Direct Push

Sampler Type: Core sampler + 
virgin poly-sleeve

ECY Well Tag: BJP689

Approx. Surface Elev.: 10.5' above MSL
Work Date: 07/14/17

0.0 GW

ML

0.0

BORING LOG #: MW7

Site Location:  3410 Pacific Highway East, Fife, WA 
AOC: South of Former UST Basin
Borehole Location:  52' Southwest of MW3

Logged by: N. Gerkin      Boring Depth: 16 feet      GW Encountered: YES

Gravel Parking Surface

1

FILL - GRAVEL and SAND, light brown to gray, damp, fine to coarse 
sand and gravel, subangular to subrounded gravel, Well graded, trace 
silt. No petrol odor.

2

3

0.0

4

5

16

6

7 SILT with some very fine Sand, maroon to brown, wet, no petrol odor.

8

9

10 Same as above

18

11

12

13

14

15

SAND, very fine to fine, marooon to brown, wet, poorly graded, trace silt, 
no petrol odor.

20

1" Diameter Schedule 80 PVC, 0.010" Screen from 4 to 14 ft bgs
Well completed with Colorado Silica Sand from 3 to 14 ft bgs
Bentonite from 1 to 3 ft bgs and Concrete from 0.5 to 1 ft bgs

21

17

22

19

25

0.0 Lab

23

24

SP

Soil Classification/
Description
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 Site Name: Fife RV Center Drilling Information
www.AerotechEnvironmental.com  Project Number: 217-4025 Drilling Contractor:    SEP, Tumwater, WA

Drilling Method: 2-inch Direct Push

Sampler Type: Core sampler + 
virgin poly-sleeve

ECY Well Tag: BJP688

Approx. Surface Elev.: 10.5' above MSL
Work Date: 07/14/17

0.0

ML

ML

0.0

0.0 Lab

BORING LOG #: MW8

Site Location:  3410 Pacific Highway East, Fife, WA 
AOC: South of Former UST Basin
Borehole Location:  50' South of MW3

Logged by: N. Gerkin      Boring Depth: 16 feet      GW Encountered: YES

Gravel Parking Surface

1
FILL - GRAVEL and SAND, light brown to gray, damp, fine to coarse 
sand and gravel, subangular to subrounded gravel, Well graded, trace 
silt. No petrol odor.

7

8

9

2

3 GW

16

SAND, very fine to fine, marooon to brown, wet, poorly graded, trace silt, 
no petrol odor.

10

11

12

4 Same as above, increased silt. No petrol odor.

5 Wet at 5'

6

1" Diameter Schedule 80 PVC, 0.010" Screen from 4 to 14 ft bgs
Well completed with Colorado Silica Sand from 3 to 14 ft bgs
Bentonite from 1 to 3 ft bgs and Concrete from 0.5 to 1 ft bgs

18

21

24

19

20

25

22

23

0.0 Lab

SILT with some very fine Sand, maroon to brown, wet, no petrol odor.

SP

17

SILT, dark brown, satuerated, plastic, some clay. No petrol odor.

13

14

15

Soil Classification/
Description
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 Site Name: Fife RV Center Drilling Information
www.AerotechEnvironmental.com  Project Number: 217-4025 Drilling Contractor:    SEP, Tumwater, WA

Drilling Method: 2-inch Direct Push

Sampler Type: Core sampler + 
virgin poly-sleeve

ECY Well Tag: BJP687

Approx. Surface Elev.: 9' above MSL
Work Date: 07/14/17

0.0

0.0

BORING LOG #: MW9

Site Location:  3410 Pacific Highway East, Fife, WA 
AOC: East (upgradient) of Former UST Basin
Borehole Location:  45' East of MW3

Logged by: N. Gerkin      Boring Depth: 16 feet      GW Encountered: YES

1

Gravel Parking Surface

9

GP

2

3

4

SAND, very fine to fine, marooon to brown, wet, poorly graded, trace silt, 
no petrol odor.SP

5

6

7

8

10

11

12

Wet at 4.5'

SILT with some very fine Sand, maroon to brown, wet, no petrol odor.ML0.0

13

14

15

FILL - GRAVEL and SAND, light brown to gray, damp, fine to coarse 
sand and gravel, subangular to subrounded gravel, Well graded, trace 
silt. No petrol odor.

0.0 Lab

Same as above, increased silt. No petrol odor.

GW

FILL - GRAVEL, medium subangular to subrounded, brown to gray, 
saturated. No petrol odor. 

Appears to be associated with trench fill for the 12" sewer nearby.

16

17

18

24

19

20

1" Diameter Schedule 80 PVC, 0.010" Screen from 4 to 14 ft bgs
Well completed with Colorado Silica Sand from 3 to 14 ft bgs
Bentonite from 1 to 3 ft bgs and Concrete from 0.5 to 1 ft bgs

25

21

22

23

Soil Classification/
Description
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 Site Name: Fife RV Center Drilling Information
www.AerotechEnvironmental.com  Project Number: 217-4025 Drilling Contractor:    SEP, Tumwater, WA

Drilling Method: 2-inch Direct Push

Sampler Type: Core sampler + 
virgin poly-sleeve

ECY Well Tag: N/A

Approx. Surface Elev.: 10' above MSL
Work Date: 07/14/17

0.2

21

22

25

24

20
Bottom of borehole at 16 feet. 
No well installed.

17

23

18

19

13

14

15 0.0

11

12 SILT with some very fine Sand, maroon to brown, wet, no petrol odor.

SAND, very fine to fine, marooon to brown, wet, poorly graded, trace silt, 
no petrol odor.

FILL - SAND, fine to coarse, gray to blue-gray, wet below 5',  fine to large 
subrounded to subangular gravel, very well graded. Strong gasoline 
odor.

SW

16

8

9 123 LAB
Sandy SILT, reddish dark gray, saturated, fine-grained sand. Moderate 
petrol odor.

10

2

3

4

5

6

7

BORING LOG #: B1

Site Location:  3410 Pacific Highway East, Fife, WA 
AOC: Former UST Basin 
Borehole Location:  15' NW of MW3 (nearest to P25)

Logged by: N. Gerkin      Boring Depth: 16 feet      GW Encountered: YES

Gravel Parking Surface

1

Borehole completed with bentonite chips.

462 LAB

0.0

SM

ML

SP

FILL - GRAVEL and SAND, light brown to gray, damp, fine to coarse 
sand and gravel, subangular to subrounded gravel, Well graded. No 
petrol odor.

Same as Above

Soil Classification/
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Appendix D

July 2018 Soil Boring Logs



* Terminology clarification: The term " Well graded " is a synonym for 
" Poorly sorted ," both meaning that a wide range of particle sizes are 
present. The former term is employed in geotechnical descriptions, 
while the latter is preferred by the USDA in characterizing topsoils and 
subsoils.



















Appendix E

Laboratory Analytical Reports – July 2018 Site Assessment



Advanced Analytical Laboratory
(425) 702-8571

AAL Job Number: C80704-3
Client: Aerotech Environmental
Project Manager: Nick Gerkin
Client Project Name: Fife RV Center
Client Project Number: na
Date received: 07/04/18
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Advanced Analytical Laboratory
(425) 702-8571

AAL Job Number: C80704-3
Client: Aerotech Environmental
Project Manager: Nick Gerkin
Client Project Name: Fife RV Center
Client Project Number: na
Date received: 07/04/18

Analytical Results Dupl RPD
NWTPH-Gx/BTEX MTH BLK LCS W-B6 W-B7 W-B9 W-B9 W-B9
Matrix Water Water Water Water Water Water Water Water
Date analyzed Reporting Limits 07/04/18 07/04/18 07/04/18 07/04/18 07/04/18 07/04/18 07/04/18

NWTPH-Gx, ug/L
Mineral spirits/Stoddard 100 nd nd nd nd nd
Gasoline 100 nd 11,000 9,600 95,000 100,000 5%

BTEX 8021B, μg/L
Benzene 1.0 nd 94% 84 200 390 500 25%
Toluene 1.0 nd 106% 52 11 94 120 24%
Ethylbenzene 1.0 nd 530 400 2,000 2,200 10%
Xylenes 1.0 nd 7.6 160 1,800 2,300 24%

Surrogate recoveries:
Trifluorotoluene 75% 78% C C C C
Bromofluorobenzene 96% 100% C C C C

Data Qualifiers and Analytical Comments
nd - not detected at listed reporting limits
na - not analyzed
C - coelution with sample peaks
Acceptable Recovery limits: 70% TO 130%
Acceptable RPD limit: 30%
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Advanced Analytical Laboratory
(425) 702-8571

AAL Job Number: C80704-3
Client: Aerotech Environmental
Project Manager: Nick Gerkin
Client Project Name: Fife RV Center
Client Project Number: na
Date received: 07/04/18

Analytical Results
NWTPH-Gx/BTEX
Matrix Water
Date analyzed Reporting Limits

NWTPH-Gx, ug/L
Mineral spirits/Stoddard 100
Gasoline 100

BTEX 8021B, μg/L
Benzene 1.0
Toluene 1.0
Ethylbenzene 1.0
Xylenes 1.0

Surrogate recoveries:
Trifluorotoluene
Bromofluorobenzene

Data Qualifiers and Analytical Comments
nd - not detected at listed reporting limits
na - not analyzed
C - coelution with sample peaks
Acceptable Recovery limits: 70% TO 130%
Acceptable RPD limit: 30%

MS MSD RPD
Water Water Water

07/04/18 07/04/18 07/04/18

93% 104% 11%
94% 104% 9%

82% 86%
102% 101%
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Advanced Analytical Laboratory
(425) 702-8571

AAL Job Number: C80704-3
Client: Aerotech Environmental
Project Manager: Nick Gerkin
Client Project Name: Fife RV Center
Client Project Number: na
Date received: 07/04/18

Analytical Results
NWTPH-Gx / BTEX MTH BLK LCS B2(5.5) B3(7) B4(6) B5(3.5) B5(6)
Matrix Soil Soil Soil Soil Soil Soil Soil Soil
Date extracted Reporting 07/10/18 07/10/18 07/10/18 07/10/18 07/10/18 07/10/18 07/10/18
Date analyzed Limits 07/10/18 07/10/18 07/10/18 07/10/18 07/10/18 07/10/18 07/10/18

NWTPH-Gx, mg/kg
Mineral spirits/Stoddard 5.0 nd nd nd nd nd nd
Gasoline 5.0 nd nd 70 9.2 nd nd

BTEX 8021B, mg/kg
Benzene 0.020 nd 85% nd 0.070 nd nd nd
Toluene 0.050 nd 89% nd 0.16 nd nd nd
Ethylbenzene 0.050 nd nd 2.4 0.075 nd nd
Xylenes 0.050 nd nd 0.99 nd nd nd

Surrogate recoveries:
Trifluorotoluene 86% 87% 70% 73% 80% 82% 75%
Bromofluorobenzene 104% 99% 101% 114% 120% 126% 109%

Data Qualifiers and Analytical Comments
nd - not detected at listed reporting limits
na - not analyzed
M - matrix interference
C - coelution with sample peaks
Results reported on dry-weight basis
Acceptable Recovery limits: 70% TO 130%
Acceptable RPD limit: 30%
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Advanced Analytical Laboratory
(425) 702-8571

AAL Job Number: C80704-3
Client: Aerotech Environmental
Project Manager: Nick Gerkin
Client Project Name: Fife RV Center
Client Project Number: na
Date received: 07/04/18

Analytical Results
NWTPH-Gx / BTEX
Matrix Soil
Date extracted Reporting
Date analyzed Limits

NWTPH-Gx, mg/kg
Mineral spirits/Stoddard 5.0
Gasoline 5.0

BTEX 8021B, mg/kg
Benzene 0.020
Toluene 0.050
Ethylbenzene 0.050
Xylenes 0.050

Surrogate recoveries:
Trifluorotoluene
Bromofluorobenzene

Data Qualifiers and Analytical Comments
nd - not detected at listed reporting limits
na - not analyzed
M - matrix interference
C - coelution with sample peaks
Results reported on dry-weight basis
Acceptable Recovery limits: 70% TO 130%
Acceptable RPD limit: 30%

B6(6) B6(7) B7(5) B7(7) B8(4) B9(4) B9(5)
Soil Soil Soil Soil Soil Soil Soil

07/10/18 07/10/18 07/10/18 07/10/18 07/10/18 07/10/18 07/10/18
07/10/18 07/10/18 07/10/18 07/10/18 07/10/18 07/10/18 07/10/18

nd nd nd nd nd nd nd
190 120 2,400 920 350 1,200 2,800

0.59 0.12 0.48 6.0 0.70 2.5 2.2
1.2 0.32 1.6 0.86 1.4 2.8 2.0
3.1 4.2 20 14 3.0 7.4 13
1.1 nd 34 7.0 1.6 1.8 26

120% 87% C C 78% C 73%
111% 124% C C 119% C 100%
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Advanced Analytical Laboratory
(425) 702-8571

AAL Job Number: C80704-3
Client: Aerotech Environmental
Project Manager: Nick Gerkin
Client Project Name: Fife RV Center
Client Project Number: na
Date received: 07/04/18

Analytical Results
NWTPH-Gx / BTEX
Matrix Soil
Date extracted Reporting
Date analyzed Limits

NWTPH-Gx, mg/kg
Mineral spirits/Stoddard 5.0
Gasoline 5.0

BTEX 8021B, mg/kg
Benzene 0.020
Toluene 0.050
Ethylbenzene 0.050
Xylenes 0.050

Surrogate recoveries:
Trifluorotoluene
Bromofluorobenzene

Data Qualifiers and Analytical Comments
nd - not detected at listed reporting limits
na - not analyzed
M - matrix interference
C - coelution with sample peaks
Results reported on dry-weight basis
Acceptable Recovery limits: 70% TO 130%
Acceptable RPD limit: 30%

B9(6) B9(8) MS MSD RPD MTH BLK LCS
Soil Soil Soil Soil Soil Soil Soil

07/10/18 07/10/18 07/10/18 07/10/18 07/10/18 07/12/18 07/12/18
07/10/18 07/10/18 07/10/18 07/10/18 07/10/18 07/12/18 07/12/18

nd nd nd
1,100 24 nd

3.9 nd 72% 80% 11% nd 78%
2.0 nd 79% 82% 3% nd 83%
23 0.49 nd
4.4 0.11 nd

84% 75% 91% 93% 84% 86%
109% 123% 108% 103% 104% 103%
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Advanced Analytical Laboratory
(425) 702-8571

AAL Job Number: C80704-3
Client: Aerotech Environmental
Project Manager: Nick Gerkin
Client Project Name: Fife RV Center
Client Project Number: na
Date received: 07/04/18

Analytical Results
NWTPH-Gx / BTEX
Matrix Soil
Date extracted Reporting
Date analyzed Limits

NWTPH-Gx, mg/kg
Mineral spirits/Stoddard 5.0
Gasoline 5.0

BTEX 8021B, mg/kg
Benzene 0.020
Toluene 0.050
Ethylbenzene 0.050
Xylenes 0.050

Surrogate recoveries:
Trifluorotoluene
Bromofluorobenzene

Data Qualifiers and Analytical Comments
nd - not detected at listed reporting limits
na - not analyzed
M - matrix interference
C - coelution with sample peaks
Results reported on dry-weight basis
Acceptable Recovery limits: 70% TO 130%
Acceptable RPD limit: 30%

B3(12)
Soil

07/12/18
07/12/18

nd
6.4

nd
nd
nd
nd

79%
107%
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Appendix F

Field Protocols





























Appendix G

Photographs



Setup at B2 Location (MW5 in the Foreground) Drilling at B3 Location (MW5 to the Left, MW12 to the
Right)

Soil Profile of B2 Soil Profile of B3

Area of Soil Borings B6 through B9, at the Northern
Property Boundary

Sampling Tube Extractor at B5 Location



Looking Southwest at the Piping and Pump Housing,
MW5 with Low-Flow Setup in the Foreground (10/12)

Looking Northwest Down the Property Line from MW5
(10/12)

Off-Ramp Construction Area with MW5 in the
Foreground (10/12)

Looking Southeast down the Property Line from the
BioSwale (MW11 in the Foreground) (10/12)

View from MW5/6 Looking Southwest Across the
Drainage Ditch (Pre-Construction 7/3/18)

Pump Housing located in the Off-Ramp Construction
Area to the SW (10/12/18)



Appendix H

Terrestrial Ecological Evaluation

























Appendix I

Supplemental Documents – Previously Proposed Development with As-Builts





Appendix J

Supplemental Documents – RZA Reports on Jack in the Box Parcel
















































































