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REMEDIAL INVESTIGATION AND REMEDIAL ACTION REPORT
1. INTRODUCTION

This report documents the activities and findings of a remedial investigation and remedial action
(RVRA) performed by Chevron Environmental Management Company (CEMC). This RI/RA
was performed as an Independent Cleanup Action to further define the nature and extent of
contamination existing at the former Standard Oil service station (site) located at 1225 North 45"
Street in Seattle, Washington, and to gather necessary data to complete subsequent remedial
cleanup actions. This report is being submitted to the Washington State Department of Ecology
(Ecology) in partial fulfillment of the requirements established by the Model Toxics Control Act
(MTCA) Cleanup Regulation, Chapter 173-340 of the Washington Administrative Code (WAC).

1.1 SITE DESCRIPTION

The site is located at 1225 North 45™ Street in Seattle, Washington, in a commercial/mixed retail
and residential neighborhood (Figure 1). Current features include a seven-story, mixed-use
retail/residential building. The site is bounded to the north by single-family residences and a
multistory mixed retail/residential building, to the east by Stone Way North, to the south by Big
Wheels Auto Parts and a residential neighborhood with single-family dwellings, and to the west
by a residential neighborhood. A site map depicting current and historic features is shown on
Figure 2.

1.2 SITE HISTORY
1.2.1 Operating History

According to archive records, a gasoline service station and service garage operated at this
location beginning in approximately 1935. The original station included two 1,000-gallon fuel-
underground storage tanks (USTs), one 550-gallon UST, and one hydraulic hoist. Standard Oil
Company (a predecessor of Chevron) purchased the property in 1954. In 1956, the original
station was redeveloped, and one 3,000-gallon UST, one 2,000 gallon UST, and one 550-gallon
UST were installed. In 1969, the service station building and service garage were removed.
Chevron sold the property in 1978 to the Seattle Housing Authority (SHA). The SHA
subsequently sold the Chevron property and the property adjacent to the west (the former

- Wallingford Medical building) to The Housing Resources Group (HRG) in 2005. The site has
been developed by HRG into a seven-story, mixed-use retail/residential building with an
underground parking garage, spanning the footprint of the former Chevron facility and the
former Wallingford Medical Building properties.

1.2.2 Previous Environmental Investigations and Remedial Actions

The following is a summary of environmental actions and investigations that are known to have
been performed at the site.

Environmental Associates Inc., August 20, 1999, Phase 1 Environmental Audit, Former
Chevron Site and Wallingford Medical Building, 1225 North 45" Street, Seattle, Washington

In August 1999, a Phase 1 Environmental Audit of the former Chevron Service Station property
and the Wallingford Medical Building was conducted. This audit was performed in accordance
with the American Society for Testing and Materials (ASTM) E 1527-97 “Standard Practice for
Environmental Site Assessment: Phase 1 Environmental Site Assessment Process.” This site
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Remedial Investigation and Remedial Action Report
Former Chevron Service Station No. 20-9335 December 22, 2010

audit included a review of ownership, site history, and aerial photography of the area over time
to evaluate former land use. This audit also included a review of local, state, and federal
databases to identify properties in the vicinity of the site that could potentially pose
environmental issues. A site reconnaissance visit was also made to identify any potential visual
evidence of contamination.

The results of this Phase 1 Environmental Audit identified the possibility of unknown impacts to
soil and groundwater in relation to activities conducted at the former service stations and in
relation to an identified heating 0il UST. Asbestos and polychlorinated biphenyls (PCBs) related
to construction materials in the Medical Building were also noted as a concern.

Environmental Associates Inc., September 20, 1999, Preliminary Subsurface Environmental
Study, Former Gasoline Station, Vacant Lot East of 1225 North 45™ Street, Seattle
(Wallingford), Washington

In August 1999, four soil borings were drilled on the site as part of a preliminary subsurface
assessment. Soil samples were collected from borings B-1, B-2, B-3, and B-4 to assess the
potential for petroleum-hydrocarbon impacts related to the former service stations. Prior to
drilling, a magnetometer survey was performed to identify buried metallic objects that could
potentially represent USTs or associated piping. During the magnetometer survey a metallic
anomaly was observed in the north-central portion of the site in the vicinity of the former

~ gasoline stations. Borings were advanced in areas of assumed locations of former site features as
well as the metallic anomaly identified during the magnetometer survey. Borings B-1 and B-2
were advanced in the vicinity of the metallic anomaly, boring B-3 was advanced in the vicinity
of the former pump island, and boring B-4 was advanced in the footprint of the former service
station building.

Soil samples collected from borings B-1 and B-2 contained gasoline-range hydrocarbons above
MTCA Method A cleanup levels (CULs). Soil samples collected from boring B-2 also contained
total xylenes above its MTCA Method A CUL. Diesel- and heavy oil-range hydrocarbons were
detected above their respective MTCA Method A CULs in boring B-4.

Soil results are provided in Table 1.

Environmental Associates Inc., September 29, 1999, Additional Subsurface Assessment,
Former Gasoline Station, Vacant Lot East of 1225 North 45" Street, Seattle (Wallingford),
Washington

In September 1999, two soil borings were installed as part of an Additional Subsurface
Assessment. These borings were advanced in areas identified in the previous investigation as
having petroleum-hydrocarbon impacts to soil. Soil boring B-5 was advanced west of boring
B-1, and soil boring B-6 was advanced north of boring B-2. Soil samples were collected from
these boring locations and a grab groundwater sample was collected from boring B-5. The soil
sample collected from boring B-5 between 37.5 feet to 39 feet below ground surface (bgs)
contained gasoline-range hydrocarbons at concentrations exceeding MTCA Method A CULs.
None of the other soil samples from these two borings contained gasoline-, diesel-, heavy oil-
range hydrocarbons, or benzene, ethylbenzene, toluene, or total xylenes (BTEX) at
concentrations exceeding their respective MTCA Method A CULs. The groundwater sample
collected from boring B-5 contained gasoline-range hydrocarbons and BTEX at concentrations
exceeding MTCA Method A CULs.

Soil results are provided in Table 1.
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Remedial Investigation and Remedial Action Report
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Delta Environmental Consultants Inc., March 28, 2001, Environmental Investigation,
Chevron Service Station 20-9335, 1225 North 45" Street, Seattle, Washington

On February 5, 2001, a 1,000-gallon UST identified during monitoring well installation was
excavated and removed from the west-central portion of the site. The UST was presumed to be a
former heating-oil tank based on its proximity to the former service station building. It was
determined to be of steel construction and measured approximately 12-feet long and 4 feet in
diameter. Liquid was pumped from the UST and the tank was inerted with carbon dioxide prior
to removal. Following its removal, the tank was visually inspected for structural integrity and
possible holes. One hole was observed in the top of the UST, which was likely caused by the
drill rig during the attempted well installation. No other holes were identified, and no evidence
of leaking was observed. Once the UST was removed, five soil samples were collected from
each sidewall and from the bottom of the excavation. The final dimensions of the excavation
were approximately 11-feet by 13-feet by 7.5-feet deep. Gasoline-, diesel-, heavy oil-range
hydrocarbons, and BTEX were not detected above the laboratory method detection limits in the
samples collected from the excavation. The excavated soil was used as backfill material along
with clean fill material to bring the excavation back to existing grade. The excavation was
compacted and patched with asphalt.

Soil results are also included in Table 1.

Delta Environmental Consultants Inc., July 17, 2001, Environmental Investigation, Chevron
Service Station 20-9335, 1225 North 45™ Street, Seattle, Washington

Between November 10, 2000, and February 8, 2001, five groundwater monitoring wells were
installed on the site. Monitoring wells MW-1 through MW-5 were drilled to depths ranging
from 42 to 45 feet bgs. Soil and groundwater samples were collected from each monitoring well
location. The soil sample collected from MW-2 at 35 feet bgs contained gasoline-range
hydrocarbons at concentrations exceeding MTCA Method A CULs. No other soil sample
contained gasoline-, diesel-, heavy oil-range hydrocarbons, or BTEX at concentrations exceeding
their respective MTCA Method A CULs. The groundwater samples collected from MW-2,
MW-4, and MW-5 contained gasoline-range hydrocarbons and one or more of the BTEX
compounds at concentrations exceeding MTCA Method A CULs. The groundwater samples
collected from MW-2 and MW-5 contained diesel-range hydrocarbons at concentrations
exceeding its MTCA Method A CUL.

Soil and groundwater results are also included in Tables 1 and 4, respectively.

SAIC, September 28, 2004, Supplemental Site Investigation, ChevronTexaco F acility 20-9335,
1225 North 45" Street, Seattle, Washington

In May 2004, 10 soil borings (SB-1 through SB-10) were drilled to depths ranging from
approximately 43 to 46 feet bgs (Figure 3). Prior to drilling, a geophysical survey was
performed to identify potential USTs and associated piping in the subsurface. Three areas were
identified during the geophysical survey as locations of interest: in the southeast corner of the
property, near the northeast corner of the former 1935 service station building, and near the east
wall of the former 1956 service station building. These locations were investigated using an
airknife/vacuum truck. A section of metal piping was observed in the southeast corner of the
property. An abandoned-in-place UST, filled with concrete, was encountered near the northeast
corner of the former 1935 service station building. Metal debris scraps were observed near the
east wall of the former 1956 service station building.
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Soil samples were collected from selected depth intervals from each of the 10 soil boring
locations. Soil samples collected from SB-3, SB-5, SB-8, and SB-9 contained gasoline-range
hydrocarbons at concentrations exceeding MTCA Method A CULs. Soil samples collected from
SB-3 and SB-5 also contained ethylbenzene, toluene, and total xylenes at concentrations
exceeding their respective MTCA Method A CULs. Benzene was not reported at concentrations
exceeding MTCA Method A CULs for any of the soil samples analyzed; however, laboratory
method detection limits were elevated above CULSs for some samples collected from SB-3, SB-5,
SB-8, and SB-9.

Results for the soil samples collected during this investigation are provided in Table 1.

Gettler-Ryan, Inc., June 9, 2010, Groundwater Monitoring Report, Former Chevron Service
Station 20-9335, 1225 North 45™ Street, Seattle, Washington (Event of December 11, 2009)

Groundwater monitoring and sampling has been performed at the site since October 2000.
Monitoring wells MW-1 through MW-5 were sampled on a quarterly basis from October 2000
until January 2005. During this monitoring period, hydrocarbon concentrations were detected at
concentrations exceeding MTCA Method A CULSs in monitoring wells MW-2, MW-4, and
MW-5. Light non-aqueous phase liquid (LNAPL) was detected in wells MW-2 (beginning in the
first quarter 2002) and MW-5 (beginning in the third quarter 2001). Small amounts of LNAPL
were observed in MW-4 sporadically during this monitoring period. All five wells were
decommissioned in 2005 as part of site redevelopment.

Three groundwater monitoring wells (MW-6, MW-7, and MW-8) were installed at the site in
November 2005 following site redevelopment. Two additional wells (MW-9 and MW-10) were
installed off-property to the southeast in December 2006 (see section 2.8). These five wells were
sampled annually in 2006 and 2007 and quarterly beginning in June 2009. Gasoline- and diesel-
range hydrocarbons have been detected in samples collected from MW-6 and MW-8 at
concentrations exceeding MTCA Method A CULs. However, analytical results indicate that
concentrations of petroleum constituents are decreasing when compared with previous analytical
results. LNAPL has been consistently observed in MW-7.

Historic and recent groundwater data are provided in Table 4, and recorded LNAPL thicknesses
are provided in Table 5.

1.3 POTENTIAL CONTAMINANTS OF CONCERN

Previous investigations have identified gasoline- and diesel-range hydrocarbons and BTEX in
soil and groundwater at the site. Prior to the remedial investigation and remedial action
activities, soil samples were collected from numerous soil borings and groundwater monitoring
wells were installed to characterize soil and groundwater impacts at the site. Results from
previous investigations indicated two distinct areas of petroleum-hydrocarbon impacted soil: a
shallow to deep zone of impacted soil in the northeast corner of the site, and a deep zone of
impacted soil in the west-central portion of the site. The impacted soil in the northeastern
portion of the property extends from approximately 8 to 10 feet bgs to depths of approximately
43 feet bgs. The impacted soil in the west-central portion of the site was present from 34 to 43
feet bgs (Figure 3).
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1.4 REGULATORY HISTORY

The site was enrolled in the Voluntary Cleanup Program (VCP) in March 2005, and it was
removed from the VCP by Ecology in October 2009 due to inactivity. The site was re-enrolled
in the VCP in November 2009.

2. REMEDIAL INVESTIGATION/REMEDIAL ACTION ACTIVITIES
21 OBJECTIVES AND SCOPE OF WORK

The primary objective of the RI/RA was to better define the nature and extent of petroleum-
hydrocarbon impacts at the site by addressing data gaps identified in previous site investigations,
and to gather necessary data to complete subsequent remedial cleanup actions. The scope of
work consisted of the following tasks:

¢ Soil sampling;
® Monitoring well decommissioning;
e Vapor intrusion evaluation;
e Remedial excavation;
e Deep soil remediation;
¢ Supplemental excavation;
* Monitoring well installation and development;
e Monitoring well survey;
¢ Groundwater sampling; and
e LNAPL recovery.
These tasks are discussed in sections 2.2 through 2.11.

2.2 SOIL SAMPLING

Six additional exploratory soil borings (SB-11 through SB-16) were installed in April 2005. Soil
boring locations are shown on Figure 3, and boring logs for each boring are provided as
Appendix A. Each soil boring was advanced from ground surface to depths ranging from
approximately 39.5 to 46 feet bgs with the exception of soil boring SB-15, which was completed
at a total depth of 8 feet bgs. Groundwater was encountered in each of the borings, with the
exception of soil boring SB-15, at approximately 38 feet bgs.

Each soil boring was logged in accordance with the Unified Soil Classification System and field
screened by a Washington State-licensed geologist. Each hollow-stem auger boring was
advanced to at least 8 feet bgs using an air-knife to further ensure that no utilities or other
subsurface infrastructure would be encountered.

During air-knife operations, soil samples were collected between 0 and 8 feet bgs with a hand
auger. Drilling and air-knifing activities were performed by Cascade Drilling under the
supervision of a Washington State-licensed driller.

Soil borings SB-11 through SB-16 were installed to delineate the lateral and vertical extent of
hydrocarbon impacts and estimate the volume of impacted soil. Soil samples from these borings
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were not collected for laboratory analysis. Field screening techniques were used to identify
impacts.,

2.3 MONITORING WELL ABANDONMENT

Monitoring wells MW-1 through MW-5 were abandoned in March 2005 prior to site
redevelopment and remedial excavation activities. These wells were over-drilled to remove all
well-construction material. After the wells were over-drilled, the holes were backfilled with
bentonite to just below the ground surface and patched with asphalt to the existing grade.

24 VAPOR INTRUSION EVALUATION

Prior to the start of site development and as part of the RURA planning, vapor intrusion models
were run using the building plans and soil conditions beneath the site. The Johnson and Ettinger
model was used in the modeling effort. The memo detailing these results is provided as
Appendix C and summarized below.

The Johnson and Ettinger worksheet results indicate that insignificant incremental risk to human
health would be present in the sub-grade parking garage of the mixed-use building. This
determination was reached with conservative assumptions, including that the soils beneath the
proposed building are continuously affected from 15 to 45 feet bgs at the highest level of
petroleum hydrocarbons detected on site, across the entire footprint of the building. In actuality,
contamination is limited to one corner of the building and the most heavily contaminated deep
soil hot spots and shallow soil were removed by large-diameter, bucket-auger borings. The
model inputs also assume that removal of affected soil through excavation extends to 15 feet bgs,
the total air exchange rate in the garage area is 2.7, and that individuals spend 30 minutes a day
for 365 days per year in the garage. The model results follow:

e Total carcinogenic risk: 1.7 X 107
» Total non-carcinogenic risk: 8.0 X 10

Based on these very conservative assumptions and the resulting risk calculations, additional
vapor mitigation following soil remediation activities is not required to reduce the risk to human
health in the parking garage.

2.5 REMEDIAL EXCAVATION

As part of site redevelopment activities, a property-wide excavation to a depth of 13 feet below
the original grade was completed between August 31 and September 22, 2005. During the
excavation activities, a total of five previously undocumented USTs were discovered. Four of
the USTs were discovered adjacent to one another during the excavation along the eastern
property boundary near the northeast corner. These four USTs were each 500-gallon tanks,
oriented east-west, and were at 5 to 6 feet bgs. The USTs had been previously abandoned in
place and partially filled with pea gravel. All four USTs were steel and in good condition with
no visible holes, dents, or cracks. The fifth UST was discovered in the west-central portion of the
former Chevron property (just north of MW-2) at a depth of 4 feet bgs. The tank was observed
to be in. good condition with no apparent holes or cracks and only slight rusting. This UST was
located above the deep zone of impacted soil and adjacent to decommissioned monitoring well
MW-2. All USTs were properly removed, photographs were taken, and soil samples were
collected for field screening and laboratory analysis.

a
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As the excavation proceeded laterally and vertically, soil was field screened for hydrocarbon
impacts. Field screening included observation of soil for any visible sheen, visual hydrocarbon
staining, or volatilization using a photo-ionization detector (PID) or a flame-ionization detector
(FID). Soil samples were also collected to confirm unaffected soil boundaries. A total of

23 samples were collected from the excavation sidewalls using ENCORE™ samplers and one
4-ounce jar. The samples were placed on ice to preserve volatile constituents.

All samples were analyzed by Lancaster Laboratories, Inc. (Lancaster) in Pennsylvania, which is
an Ecology-certified laboratory.

All soil samples were analyzed for:
* Gasoline-range hydrocarbons by Ecology Method NWTPH-Gx;

* Diesel-range and heavy oil-range hydrocarbons by Ecolo gy Method NWTPH-Dx
extended with silica-gel cleanup; and :

e BTEX by United States Environmental Protection Agency (EPA) Method 8021.

Analytical results show that one sample location (EX-W8-10) along the northern sidewall in the
northeast corner of the site contained gasoline-range hydrocarbons, ethylbenzene, toluene, and
total xylenes at concentrations exceeding MTCA Method A CULs. Benzene was not detected at
concentrations exceeding its MTCA Method A CUL for this sample, but the laboratory method
detection limits were elevated above the CUL for benzene.

All concentrations were below MTCA Method A CULSs for all other excavation sampling
locations. Analytical data are summarized in Table 2, and the laboratory reports are provided as
Appendix B. -

An area of shallow petroleum-hydrocarbon impacted soil was observed in the northeast corner of
the property, where four of the USTs were found. These impacts were observed to be continuous
down to groundwater at approximately 38 feet bgs. Any impacted soil observed below 13 feet
bgs was noted and mapped for supplemental excavation. Approximately 1,450 tons of impacted
soil were removed during this initial remedial excavation. Impacted soil was transported to
Waste Management’s Seattle terminal for transport and disposal at their Arlington, Oregon
landfill.

2.6 DEEP SOIL REMEDIATION

Between October 3 and 7, 2005, additional remedial actions were completed to address
petroleum-hydrocarbon impacted soils below the extent of the site redevelopment excavation. A
total of 20 large-diameter bucket auger borings were drilled on the site to remove deep
petroleum-hydrocarbon impacted soil (Figure 5). The locations of the bucket auger borings were
based on data collected from previous soil borings and designed to remove the soil with the
highest contamination. Two areas of the site were targeted for deep-soil remediation: the first
arca was in the northeast corner of the site in the vicinity of the four previously undocumented
USTs, and the second area was in the west-central portion of the site in the vicinity the fifth
undocumented UST and former monitoring well MW-2,

Each bucket auger boring was 6.5 feet in diameter and drilled to approximately 42 feet below the
original ground surface to remove all soil to below the smear zone, where petroleum-
hydrocarbons were observed to be the greatest. During drilling, conductor casing was installed
to prevent any caving or slumping of material into the borehole. After each borehole was
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completed, the casing was removed and the void space was backfilled with approximately
40 cubic yards of Control Density Fill (CDF), soil-cement slurry.

Soil from the bucket-auger borings was field screened for petroleum-hydrocarbon impacts. Field
screening included observation of soil for any visible sheen, visual hydrocarbon staining, or
volatilization using a PID or an FID. Samples were collected to depths where field screening
observations indicated impacts were no longer present.

Twenty-one soil samples from the large-diameter, bucket-au ger drilling activities were submitted
to the laboratory for analysis. Each sample was collected in two 2-ounce jars and one 4-ounce
jar and placed on ice to preserve volatile constituents.

All samples were analyzed by Lancaster.
All bucket auger soil samples were analyzed for:
* Gasoline-range hydrocarbons by Ecology Method NWTPH-Gx;

* Diesel-range and heavy oil-range hydrocarbons by Ecolo gy Method NWTPH-Dx
extended with silica-gel cleanup; and

e BTEX by EPA Method 8021.

Analytical results for soil samples collected from the bottom of each bucket-au ger boring
indicate that all concentrations are below MTCA Method A CULs (Table 3).

Approximately 920 tons of impacted soil were removed by the large-diameter auger activities,
and the excavated soil was transported to Rinker Materials in Everett, Washington for treatment
and disposal.

2.7 SUPPLEMENTAL EXCAVATION

After the large-diameter, bucket-auger activities were completed, soil at the base of the
excavation was field screened for possible residual impacted soil remaining in the northeastern
corner. The areas that contained impacted soil underwent additional excavation until field
screening indicated that soil was no longer impacted. An additional 20 cubic yards of impacted
soil were removed. Two samples (SS1-13.5 and S$S52-13.5) were collected at the base of the
supplemental excavation in the northeast portion of the property to confirm the unaffected limits
of the excavation.

SS1-13.5 and SS2-13.5 were analyzed for:
* Gasoline-range hydrocarbons by Ecology Method NWTPH-Gx;

* Diesel-range and heavy oil-range hydrocarbons by Ecology Method NWTPH-Dx
extended with silica-gel cleanup; and

e BTEX by EPA Method 8021.

Analytical results for soil samples collected from the base of the supplemental excavation
indicate that concentrations for all constituents are below MTCA Method A CULs (Table 2).

The impacted soil was transported to Rinker Materials for treatment and disposal, and the
supplemental excavation was backfilled and compacted to'design requirements.
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2.8 MONITORING WELL INSTALLATION AND DEVELOPMENT

Three groundwater monitor wells (MW-6, MW-7, and MW-8) were installed in the north and
west portions of the site in November 2005. Two additional wells (MW-9 and MW-10) were
installed to the southeast off the property and down gradient from the site in December 2006
(Figure 3). :

Monitoring wells MW-6, MW-7, and MW-8 were installed at 35 feet below the base of the
13-foot-deep excavation or 48 feet below the original ground surface. Monitoring wells MW-9
and MW-10 were installed at 45 feet bgs. Each well was completed with a 2-inch-diameter,
schedule 40 PVC well casing with 0.010-inch, factory-slotted well screen. Well construction
details are shown on the boring logs (Appendix A).

One soil sample from monitoring wells MW-9 and MW-10 was collected from the observed
soil/groundwater interface or smear zone and submitted for laboratory analysis. Additional
samples were collected when field screening techniques indicated that impacts were present.
Samples collected from these borings were analyzed by Lancaster.

All soil samples were analyzed for:
* Gasoline-range hydrocarbons by Ecology Method NWTPH-Gx;

* Diesel-range and heavy oil-range hydrocarbons by Ecolo gy Method NWTPH-Dx
extended with silica-gel cleanup;

e BTEX and methyl tertiary butyl ether (MTBE) by EPA Method 8260B.

Soil sample analytical results are summarized in Table 1. Complete laboratory reports are
provided as Appendix B.

After the new monitoring wells were installed, they were developed to remove fine-grained
material and to stabilize the filter pack. The development procedure was completed by lowering
and raising either an aluminum bailer or down-well pump into the bottom of the well. The pump
or bailer was then raised and lowered repeatedly to surge the groundwater in the well.
Groundwater was removed from the well until approximately 10 casing volumes of water had
been removed and water clarity had improved.

During monitoring well development, approximately 0.5 foot of LNAPL was observed in MW-7.
The LNAPL was removed using a disposable bailer, and the well was developed.

Soil cuttings generated during drilling and groundwater produced during well development were
contained in 55-gallon U.S. Department of Transportation (DOT)-approved drums and
temporarily stored until transported from the site along.

Quality Assurance/Quality Control (QA/QC) field duplicates and trip blank samples were
collected and analyzed. QA/QC sample analytical results are presented in the laboratory reports
(Appendix B).

2.9 MONITORING WELL SURVEY

All monitoring wells installed during this investigation (MW-6 through MW-10) were surveyed
for relative elevation. A survey reference mark was scribed on the rim of each new well casing
for future groundwater elevation measurements. The location of each monitoring well installed
was determined with respect to existing buildings or other site features. Well locations were
measured to the nearest 0.5 foot using a survey tape or rolling-wheel measuring device.
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2.10 GROUNDWATER SAMPLING

Monitoring wells MW-6 through MW-10 have been monitored and sampled since February
2006. These wells are currently monitored and sampled on a semiannual basis. The most recent
sampling event occurred on June 9, 2010, and was conducted by Gettler-Ryan Inc. (Gettler-
Ryan). Depth-to-groundwater measurements were recorded from monitoring wells MW-6, MW-
8, MW-9, and MW-10. Each well was also checked for the presence of LNAPL. LNAPL was
observed in MW-7 and was, therefore, not sampled.

At the time of this monitoring event, groundwater elevations ranged from 170.34 feet in well
MW-6 to 169.81 feet in well MW-10. Groundwater flow at the time of this event was to the
southeast at a gradient of approximately 0.002 feet per foot.

Samples were collected by disposable bailer (no purging) in accordance with Gettler-Ryan
Standard Operating Procedures. All samples were submitted to Lancaster and analyzed for the
following: ‘

. Gasol'ine—fange hydrocarbons by Ecology Method NWTPH-GX;

* Diesel-range and heavy oil-range hydrocarbons by Ecology Method NWTPH-Dx;
¢ BTEX by EPA Method 8021B; and

¢ Total lead by EPA Method 6020.

Gasoline-range hydrocarbons were detected in monitoring well MW-6 at concentrations
exceeding the MTCA Method A CUL of 800 micrograms per liter (ug/L). Total lead was
detected in monitoring wells MW-8 and MW-9 at concentrations exceeding the MTCA Method
A CUL of 15 pg/L. Groundwater sample analytical results are summarized in Table 4.

2.11 LIGHT NON-AQUEOUS PHASE LIQUID RECOVERY

Beginning in August 2004 and continuing until March 2005, LNAPL was recovered from
monitoring well MW-2. LNAPL was recovered on a varying schedule, ranging from bi-weekly
to daily events, using a disposable bailer. During this time span, approximately 26 gallons of
LNAPL were recovered from well MW-2., Monitoring well MW-2 was decommissioned in
March 2005 as part of site redevelopment.

Following the installation of MW-7 in November 2005, approximately 0.5 foot of LNAPL was
observed during monitoring well development. The LNAPL was removed using a disposable
bailer, and the well was developed. Beginning in February 2006 and continuing until Au gust
2006, LNAPL was recovered from monitoring well MW-7. LNAPL was recovered on a varying
schedule that ranged from bi-weekly to daily events using a disposable bailer. During this time,
approximately 4 gallons of LNAPL were recovered from well MW-7. LNAPL, recovery events
for well MW-7 have been suspended due to storage issues raised by the current property owner,
HRG.

LNAPL recovered during these events was placed in a drum that was located on the property and
was removed and disposed of by Waste Management. LNAPL recovery results are summarized
in Table 5.

2.12 STORAGE AND DISPOSAL OF RESIDUALS

Drill cuttings, debris (concrete and asphalt), and all other investigation-derived waste
(decontamination water, purge water) were contained in 55-gallon, DOT-approved drums.
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Following receipt of laboratory analytical data, arrangements were made for transport of all
sampling residuals to Rinker Materials in Everett, Washington.

Approximately 1,450 tons of impacted soil were removed during the initial excavation.
Impacted soil was transported to Waste Management’s Seattle terminal for transport and disposal
at their Arlington, Oregon landfill in September of 2005. Approximately 920 tons of impacted
soil were removed by the large-diameter auger activities, and approximately 120 cubic yards of
impacted soil were removed during the supplemental excavation. Impacted soil excavated
during the bucket auger and supplemental excavation activities was transported to Rinker
Materials for treatment and disposal in October of 2005.

3. SITE PHYSICAL SETTING
31 SITE GEOLOGY

The regional geology of the site includes deposits from advancing and retreating glaciers. These
deposits consist of a sequence of sand, silt, and gravel that were likely associated with glacial
drift. The site is located on the Seattle Drift Plain, which was formed during the last period of
continental glaciation.

The local geology is defined by the environmental borings that have been drilled at the site. The
ground surface at the boring locations is overlain by 4 to 6 inches of asphalt. The material
underlying the asphalt is typically comprised of dense to very dense, well-graded, fine- to
medium-grained sand with some silt and rounded gravel, extending from approximately 8.5 to 20
feet bgs. Underlying this layer is a thick layer of very dense, brown to light brown, poorly
graded, fine- to medium-grained sand that is present to the total depth explored of approximately
45.5 feet bgs.

3.2 SITE HYDROGEOLOGY

The site is underlain by a relatively deep, productive, water-table aquifer that occurs in a poorly
graded sand layer. During drilling, saturated soils were typically encountered at depths of
approximately 38 feet bgs within the poorly graded sand layer. This is consistent with historic
groundwater levels, which were on average approximately 37 feet bgs. Groundwater levels
fluctuate between 34 and 40 feet bgs with a gradient toward the southeast. Figure 4 shows the
direction of groundwater flow recorded during the June 2010 groundwater sampling event.

4. DATA ANALYSIS AND INTERPRETATION
4.1 PETROLEUM CONTAMINATION

In this report, the term “contaminant” is used as defined by MTCA: “Contaminant means any
hazardous substance that does not occur naturally or occurs at greater than natural background
levels” [WAC 173-340-200]. Thus, the word “contaminant” does not imply that the substance is
above a regulatory CUL or is hazardous to a receptor, but merely that it is impacting some
environmental media beyond natural levels.

In discussions below, reference will be made to MTCA Method A CULs. These CULs are the
standard formula values listed in the state regulation that are applicable as cleanup criteria at
relatively simple sites. Method A CULs are utilized as these levels represent a well-known
benchmark for comparison purposes. The actual site-specific CULSs and the full application of
MTCA regarding these chemicals will be explained in greater detail later in this report.
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The discussion below involves impacts within two environmental media: soil and groundwater.
Contaminants include petroleum constituents of gasoline-range, diesel-range, and heavy oil-
range hydrocarbons. The specific constituents that have been identified at the site above Method
A CULs include:

* Gasoline-range hydrocarbons;
* Diesel-range hydrocarbons;
¢ Toluene, ethylbenzene, and total xylenes; and

o Total Lead.

Other constituents were also analyzed, but were either not detected at or above method detection
limits or were detected below the MTCA Method A CULs.

4.2 DATA QUALITY ASSESSMENT

Analytical procedures were carried out in accordance with the requirements of WAC 173-340-
830 and the appropriate work plans for the task. All laboratory analyses were performed by
Lancaster under WAC 173-50 for the analytical methods performed for this project.

One laboratory-supplied trip blank that contained certified VOC-free water was placed in each
sample cooler with ground water samples to be analyzed for volatile constituents (TB-1-052704,
TB-1 [2/17/06], TB-1 [5/17/07]). The trip blanks accompanied the samples as they were being
collected and during shipment to the laboratory. Each trip blank was analyzed for MTBE and
BTEX by EPA Method 8260B. All trip-blank samples submitted for analysis were below
method detection limits (Appendix B). ‘

4.3 NATURE AND DISTRIBUTION OF SOIL CONTAMINANTS

The results from the soil borings and previous investigations show that there were two areas of
contamination at the site: a shallow-to-deep zone of impacted soil in the northeast corner; and a
deep zone of contamination in the west-central portion of the site (Figure 5). The extent of
impact can be seen in greater detail on cross sections A-A’, B-B’, and C-C’ (Figure 6 through
Figure 8). The impacted soil in the northeastern portion of the property began from
approximately 8 to 10 feet bgs and extended to approximately 43 feet bgs. The impacted soil in
the west-central portion of the site, in the vicinity of MW-2, was present from 34 to 43 feet bgs.
The contamination was only continuous in the northeastern corner; otherwise, the shallow and
deep zones of contamination were separated by non-impacted soil (Figure 6).

Maximum concentration levels were generally found to occur at or near the soil/ groundwater
interface. The maximum detected concentration of gasoline-range hydrocarbons

(5,000 milligrams per kilogram [mg/kg)]), toluene (48 mg/kg), ethylbenzene (61 mg/kg), and
total xylenes (320 mg/kg) were all detected at boring SB-8 (37.5 feet bgs). Analytical results for
diesel- and heavy oil-range hydrocarbons, benzene, and MTBE indicate concentrations below the
method detection limit or below MTCA Method A CULs for these constituents (Table 1).

To the maximum extent practicable, all impacted soil identified as exceeding MTCA Method A
CULSs during previous site investigations was removed from the site during the remedial
activities completed as part of this RI/RA. These activities include the remedial excavation, the
deep soil remediation, and the supplemental excavation. The volume of petroleum-contaminated
soil (PCS) that was removed during the remediation activities is shown on Figures 5 through 8.
The remedial activities removed the majority of the most-impacted soil. However, soil analytical
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data from sidewall sample EX-W8-10 indicate that soil containing concentrations of gasoline-
range hydrocarbons, toluene, ethylbenzene, and total xylenes exceeding their respective MTCA
Method A CULSs remain along the northeastern portion of the excavation at 10 feet bgs.
Continued lateral excavation and removal of these impacted soils could not be performed due to
the close proximity of the sidewalk, utilities, and the rights of way (ROWs) for Stone Way North
and North 45™ Street.

44 NATURE AND DISTRIBUTION OF GROUNDWATER CONTAMINANTS

Groundwater analytical data, after the remedial excavation activities, indicate that gasoline- and
diesel-range hydrocarbons are present at concentrations exceeding their respective MTCA
Method A CULSs in monitoring wells MW-6 and MW-8. However, analytical results from the
last three sampling events indicate that concentrations of petroleum constituents are decreasing.
The latest sampling event indicates that only gasoline-range hydrocarbons are present at a
concentration exceeding the MTCA Method A CUL in monitoring well MW-6.

4.5 NATURE AND DISTRIBUTION OF LIGHT NON-AQUEOUS PHASE LIQUID

Subsequent to the remediation activities, LNAPL has been observed in monitoring well MW-7
up to 0.78 foot thick (Table 5). Groundwater measurements and analytical data indicate that
neither the LNAPL plume nor the dissolved-phase hydrocarbon plume extend to down-gradient
monitoring well MW-8. The LNAPL observed in monitoring well MW-7 appears to be a
remnant of LNAPL saturated soil that was left behind in the annular space between the bucket-
auger borings. The CDF-filled bucket-auger borings likely confine the LNAPL plume to the
north, east, and west (Figure 3).

An LNAPL recovery test was conducted on September 10, 2010, when approximately 1.5
gallons of LNAPL and water mixture was bailed from monitoring well MW-7. After removing
the LNAPL, depth-to-water and depth-to-product measurements were recorded at sporadic
intervals for 3 hours. After 3 hours, the LNAPL thickness was recorded at 0.38 foot, and the
recovery rate is shown on Figure 9.

5. CONCEPTUAL SITE MODEL

To more fully understand the relationships between contaminants, affected environmental media,
indoor media, and human and ecological receptors, the following conceptual site model was
developed.

5.1 POTENTIAL SOURCES OF CONTAMINATION

The results from this RI/RA, previous site investigations, environmental reports, and site history
suggest that the petroleum contamination in soil and groundwater resulted from historic service
station operations. Multiple source areas have been identified that include former gasoline USTs
located in the northeast portion of the site. It is likely that the primary sources for contamination
were leaks from former USTs and dispenser lines, and that surface releases from service station
operations serve as a secondary source.

5.2 CURRENT AND POTENTIAL LAND USES

The site is designated a NC2P-40 zone, which is defined by the City of Seattle as a
Neighborhood Commercial 2, Pedestrian-Designated Zone, 40-foot height limit. Allowable uses
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for NC2P-40 zones include residential use above the first floor. The first floor, or street level, is
intended for pedestrian-oriented, non-residential uses such as retail, entertainment, restaurants,
and personal services.

The site and neighboring properties were converted into a mixed-use apartment complex by the
current property owner (HRG) in 2005. The complex consists of basement parking, retail stores,
and apartments. Surrounding property use includes single-family homes, apartment buildings,
office/retail buildings, and mixed-use complexes.

The current mixed-use apartment complex was recently developed and the current property
owner has provided no communication to CEMC of impending or future intent to change the
current land use of the site. Therefore, it is anticipated that the site will continue to be used as a
mixed-use apartment complex.

5.3 EXPOSURE PATHWAYS AND POTEN TIAL RECEPTORS

Contaminated media at the site include soil and groundwater. MTCA (WAC 173-340-200)
defines an exposure pathway as “the path a hazardous substance takes or could take from a
source to an exposed organism. An exposure pathway describes the mechanism by which an
individual or population is exposed or has the potential to be exposed to hazardous substances at
or originating from a site.”

The remedial excavation activities focused on removing soil with the highest contamination.
Subsequent to these activities, the remaining contaminants of concern (COCs) in impacted media
include gasoline-range hydrocarbons, toluene, ethylbenzene, and total xylenes. The potential
exposure pathways associated with groundwater, soil, and soil vapor are discussed in sections

- 5.3.1 through 5.3.3, along with the rationale for excluding or including each potential pathway.

5.3.1 Exposure Pathways and Potential Receptors — Soil

Current land use at the site prevents direct exposure to site contaminants in soil by site workers
and the general public due to ground surface covers such as asphalt, concrete, and building
structures. Impacted soil to approximately 42 feet below original grade was removed from the
site as a result of the excavation and large-diameter auger borings. Approximately 940 cubic
yards of PCS was removed from the deep zone leaving only a minimal volume of PCS in the
annular space between the large-diameter, bucket-auger borings. Construction workers
performing subsurface work on the property would not encounter soil impacts because any
residual soil impacts are approximately 25 feet bgs, below the 15 foot bgs point of compliance
for direct contact.

Soil analytical data from sidewall sample EX-W8-10 suggest that PCS remains along the
northeastern corner of the excavation at 10 feet bgs. Continued lateral excavation and removal
of these impacted soils could not be performed due to the close proximity of the sidewalk,
utilities, and the ROWs for Stone Way North and North 45" Street. PCS in this area is not
accessible. The impacts are at a depth beneath the current utilities, and there are building tie-
backs between the utilities and the PCS. Any utility repairs or new installations would encounter
the tie-backs before encountering the PCS. Therefore, any potential risk for an exposure to
direct contact by utility workers is not likely.
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5.3.2 Exposure Pathways and Potential Receptors — Groundwater and Light Non-
Aqueous Phase Liquid

The site is underlain by a deep, productive water-table aquifer that occurs in poorly graded sand
from between 34 and 40 feet below grade. The site is located in an urban setting where
municipal water is supplied. Groundwater sampling results from this RI/RA and previous
environmental investigations, the southeast trending groundwater gradient, and the spatial
distribution of groundwater contaminants including the “clean boundary” formed by wells
MW-8, MW-9, and MW-10, indicate that the LNAPL and the dissolved-phase groundwater
plume has not migrated off the property to the southeast. Therefore, there are no exposures to
LNAPL or impacted groundwater because the groundwater is not potapl/e, 1s deeper than 15 feet
bgs, and does not migrate to any surface water.

533 Exposure Pathways and Potential Receptors —- Vapor

Vapor intrusion modeling indicated that the deep in-place soil does not pose any incremental risk
to residents or on-site workers

Vapor modeling results were obtained using the Johnson and Ettinger (J&E) model for
subsurface vapor intrusion into buildings. The results are used to determine the predicted
incremental risk from soil vapor intrusion of volatile compounds to indoor air affecting
occupants with a hypothetical slab-on-grade residential housing and current service station
dimensions. The vapor modeling memo and the J&E results are included as Appendix C.

The J&E model results show that incremental risk from vapor intrusion to indoor airis
insignificant in the sub-grade parking garage of the mixed-use building. This determination was
reached with conservative assumptions, including that soils beneath the proposed building are
continuously contaminated from 15 to 45 feet bgs at the highest level of contamination detected
on site across the entire footprint of the building. In actuality, contamination is limited to one
corner of the building and the most heavily contaminated deep soil hot spots and all of the
shallow soil was removed by large-diameter, bucket-auger borings.

It is anticipated that future land use at the site will not change in the foreseeable future.
However, if land use does change, it is likely that direct exposure to contaminants would
continue to be prevented by site improvements.

54 TERRESTRIAL ECOLOGICAL EVALUATION

In addition to evaluation of human health risk, MTCA (WAC 173-340-7490) requires that one of
the following actions be taken after the release of hazardous substances to the soil at a site to
determine the potential impacts to terrestrial organisms at the site:

¢ Documentation of an exclusion from any further terrestrial ecological evaluation (TEE)
using the criteria in WAC 173-340-7491.

e Completion of a simplified TEE as specified in WAC 173-340-7492.
e Completion of a site-specific TEE as specified in WAC 173-340-7493.
A site may be excluded from the requirement for a TEE if any of the following criteria are met:

e All soil contaminated with hazardous substances is, or will be, located below the point of
compliance established under WAC 173-340-7490(4).
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¢ All soil contaminated with hazardous substances is, or will be, covered by buildings,
paved roads, pavement, or other physical barriers that will prevent plants or wildlife from
being exposed to the soil contamination.

* There is less than 0.25 acre of contiguous undeveloped land on or within 500 feet of any
area of the site contaminated with chlorinated dioxins or furans, PCB mixtures,
dichlorodiphenyltrichloroethane (DDT), dichlorodiphenyldichloroethylene (DDE),
dichlorodiphenyldichloroethane (DDD), aldrin, chlordane, dieldrin, endosulfan, endrin,
heptachlor, heptachlor epoxide, benzene hexachloride, toxaphene, hexachlorobenzene,
pentachlorophenol, or pentachlorobenzene.

o There is less than 1.5 acres of contiguous undeveloped land on the site or within 500 feet
of any area of the site, and the contamination at the site does not include any of the
contaminants listed in the preceding bullet.

This site may be excluded from a TEE because it meets all of the above criteria.

6. CLEANUP LEVELS

Under MTCA (WAC 173-340-200), a CUL is defined as “the concentration of a hazardous
substance in soil, water, air, or sediment that is determined to be protective of human health and
the environment under specified exposure conditions.” CULS, in combination with points of
compliance, typically define the area or volume of soil, water, air, or sediment at a site that must
be cleaned up. MTCA further specifies that the first step in determining CULs is to identify the
potentially contaminated media, the current and potential pathways of exposure, the current and
potential receptors, and the current and potential land and resource uses. The potentially
contaminated media are discussed in this section. The current and potential pathways of
exposure are discussed and summarized in sections 6.1 and 6.2. The current potential receptors
and development of the site-specific CULSs are provided in sections 6.1 and 6.2.

6.1 POINT OF COMPLIANCE FOR SOIL AND SOIL VAPOR

An evaluation of the appropriate point of compliance for soil CULs for the site is provided in the
following table.
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Determination of Point of Compliance for Soil Cleanup Levels

Potential
Exposure MTCA Defined ‘ Site-Specific
Pathway Point of Compliance Applicability to Site Point of Compliance

Surface water
receptor

Throughout the site

Applicable. Lake Union is
approximately 1 mile down

Throughout the site.

gradient of the site. The
distance of Lake Union from
the site precludes the likelihood
of impacts to surface water.

Throughout the site in
indoor air.

Soil to vapors
(indoor air)

Throughout the site
from the ground
surface to the
uppermost
groundwater
saturated zone

Applicable. J&E model results
show that incremental risk from
vapor intrusion to indoor air is
insignificant for occupants of the
sub-grade parking garage of the
mixed-use building.

Human direct Throughout the site | Applicable. Although the site Surface to 15 feet bgs
contact from ground surface | is completely capped by
to 15 feet bgs concrete or asphalt, subsurface
soil could be potentially
Ecological Standard point of disturbed during utility Surface to 6 feet bgs

compliance to 15 feet | activities.

bgs; conditional point
of compliance to

6 feet bgs with
institutional controls
to prevent
disturbance of
subsurface soils.

From the results provided in the preceding table, the point of compliance for the site is based on
the potential for direct contact by both human and ecolo gical receptors. Therefore, the point of
compliance for soil CULs is from ground surface to 15 feet bgs. The point of compliance for
soil vapors is within the sub-grade parking garage of the mixed-use building (soil to indoor air
pathway).

MTCA provides three approaches for establishing soil CULs: Method A, Method B, and
Method C.

Method A may be used on sites involving relatively few hazardous substances or where cleanup
action may be routine. Under Method A, CULSs are determined by the most stringent criteria
specified under state and federal laws and Tables 720-1, 740-1, and 745-1 of MTCA..

Method B is the universal method for determining CULS at all sites. For sites contaminated with
total petroleum hydrocarbons, Method B CULSs are determined by using the fractionated
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analytical approach for petroleum. This approach involves testing of the samples to determine
the LNAPL composition. CULs must consider the measured or predicted ability of the fractions
to migrate from one medium to other media. When multiple exposure pathways are identified
for a single media, the most stringent CUL is selected.

Method C is used in situations such as industrial sites. Site cleanups under Method C will
require restrictions placed on the property to ensure future protection of human health and the
environment.

The potential COCs at the site are limited to petroleum products and petroleum additives. In
addition, the site is located in an area currently surrounded by businesses and residential
dwellings, which does not qualify the site as an industrial setting so it is appropriate to use
Method A soil CULs.

Only one soil sample was identified with concentrations exceeding MTCA Method A CULs
within the point of compliance for direct contact by humans and ecological receptors (i.e., less
than 15 feet bgs).

* Analytical results from soil sample EX-W8-10 indicate gasoline-range hydrocarbons,
toluene, ethylbenzene, and total xylenes at concentrations exceeding their respective
MTCA Method A CULs. This sample was collected from the north sidewall near the
northeast corner at 10 feet bgs. The only remaining soil impact is present beneath current
utilities and building tie-backs. It is unlikely that utility workers will encounter these
impacts.

Additionally, site-specific soil CULs need to consider the potential risk to humans resulting from
soil vapor. Potential receptors for the contaminants in soil vapor include occupants of the sub-
grade parking garage of the mixed-use building. The vapor modeling results indicate that the
cancer risk for the reasonable maximum exposure for occupants is insignificant (Appendix C).

6.2 POINT OF COMPLIANCE FOR GROUNDWATER

Groundwater CULSs are based on estimates of the highest beneficial use and the reasonable
maximum exposure expected to occur under both current and potential future site use. Under
MTCA 173-340-720, drinking water is the beneficial use requiring the highest groundwater
quality. Therefore, exposure to contaminants through ingestion and other domestic uses
represents the reasonable maximum exposure for all sites unless the groundwater at the site can
be demonstrated to be not potable.

A summary of the potential groundwater exposure pathways at the site is provided in the
following table.

M

0 =
8 S

From Scleace lo Solutions

The Benham Companies, LLC
AWholly Owned Subsldiary



Remedial Investigation and Remedial Action Report
Former Chevron Service Station No. 20-9335 December 22, 2010

Potential Groundwater Exposure Pathways

Potential
Groundwater
Exposure Pathways Applicability

Ingestion/household | Primary. The site is underlain by a deep, productive water-table
contact aquifer that occurs in poorly graded sand from between 34 and
40 feet below grade. The site is located in an urban setting where
municipal water is supplied.

Incidental exposure Precluded. Because groundwater is encountered at depths

resulting from site ranging from 34 to 40 feet bgs, groundwater is not expected to be
development or encountered during routine site development or utility

utility construction construction activities.

Groundwater to Precluded. Lake Union is approximately 1 mile down gradient of
surface water the site. The distance to Lake Union from the site precludes the

likelihood of impacts to surface water. In addition, groundwater
analytical results from down-gradient monitoring well MW-10
have been below laboratory detection limits or below MTCA
Method A CULs for all constituents.

Groundwater/LNAPL | Secondary. The presence of contamination in groundwater could
to vapor (indoor air) | result in the introduction of sub-slab vapors into the sub-grade
parking garage of the mixed-use building.

Two of the four potential exposure pathways (incidental exposure resulting from site
development or utility construction and groundwater to surface water) discussed in the preceding
table are precluded because the pathways are not possible based on physical evidence and
analytical data. Because the groundwater is located between 34 and 40 feet bgs, groundwater
would not be encountered during routine site development or utility construction. Contaminant
transport to the surface water does not appear to be a concern. The nearest surface water, Lake
Union, is approximately 1 mile south and down gradient of the site. The groundwater analytical
results from down-gradient monitoring wells MW-9 and MW-10 have been below laboratory
detection limits or below MTCA Method A CULs for all constituents. Therefore, the distance to
Lake Union and analytical results from the down-gradient wells precludes the likelihood of
impacts to surface water.

Two of the potential pathways (ingestion/household contact and groundwater/LNAPL to vapor)
although possible, pose no risk to human health resulting from contaminant releases at the site.

* The primary pathway of concern is groundwater ingestion. Consumption of groundwater
is unlikely due to the fact that the site is located in an urban setting where municipal
water is supplied and groundwater is not a primary source of drinking water. In addition,
the contaminants are confined to the property and are not migrating off-property as

= The Benham Companies, LLC

AWholly Owned Subsidlary

X
Hjj

)l
g

19 -y

5

@
From Sclence lo Solutions



Remedial Investigation and Remedial Action Report
Former Chevron Service Station No. 20-9335 December 22, 2010

evidenced by analytical results from down-gradient monitoring wells MW-8, MW-9, and
MW-10.

® The soil vapor to indoor air pathway has been determined to present an insignificant risk
for vapor intrusion (see Section 5.3.3).

Because groundwater is not a likely source of drinking water and transport to surface water is not
a concern, MTCA Method A CUL:s (based on the drinking water scenario) do not apply to this
site. However, groundwater results are compared to Method A CULSs in the tables as a
screening-tool level of assessment.

7. SUPPLEMENTAL REMEDIAL ACTION

All readily accessible soil on the site containing COCs at concentrations exceeding the
remediation levels for soil has been removed during the remediation activities. In addition, there
are no current pathways for exposure to impacted groundwater. Due to the current land use and
nature and distribution of the remaining soil and groundwater impacts, there is no threat to
human health and the environment. The primary remedial driver remaining is to eliminate the
remaining residual LNAPL on the site. This will be accomplished by conducting single-well
surfactant treatment.

7.1 OVERVIEW OF SURFACTANT TREATMENT

The concept of single-well surfactant treatment is to soak the soil with surfactant, such that the
LNAPL is contacted and enveloped, but not displaced, by the introduced surfactant. The actual
volume injected is determined in the field by observing surrounding existing monitoring wells.
When surfactant solution is observed in nearby wells, surfactant injection should cease.

The surfactant solution is allowed to soak the soil overnight, and groundwater extraction is
commenced on the following day using a vacuum truck or pumps. At least three times the
volume of injected solution should be extracted. Extracted water is sampled periodically or
measured at the end of extraction to collect samples for dissolved concentration analysis and
quantification of LNAPL recovered. Extraction should continue beyond the minimum volume if
LNAPL is observed in the water and until LNAPL is no longer observed.

Single-well surfactant applications are likely to be beneficial due to the following site
characteristics:

* The primary remedial driver is to eliminate LNAPL, and the driver is purely regulatory;

* The site is considered to be a “low risk” category with no sensitive receptors or potential
sensitive receptors nearby, such as surface water;

® The LNAPL plume is stable and immobile;
e The LNAPL at the site is limited in extent and maximum thickness;
* The soil consists of permeable, fine-to-medium, poorly graded sand; and

e Other remedial alternatives for managing or eliminating LNAPL occurrence are not as
feasible or cost effective.

™
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7.2 "OBJECTIVES

Surfactant treatment is the preferred supplemental remedial action because it meets the criteria
set forth in WAC 173-340-360, which specifies that a remedial alternative must meet the
following threshold requirements:

¢ Protect human health and the environment;
e Comply with cleanup standards;
¢ Comply with applicable state and federal laws; and

¢ Provide for compliance monitoring
In addition, surfactant treatment will also meet the following criteria (WAC 173-340-360[2][b]):

* The supplemental remedial action is the most feasible and easily implemented solution
given the current site conditions and existing monitoring well locations; and

* The supplemental remedial action is considered a permanent solution with a short
restoration time frame.

The remainder of this report will focus on the details of the supplemental remedial action
components being proposed at the site.

8. SCOPE OF WORK

The supplemental remedial action will involve a number of activities, which are described in the
following subsections.

8.1 NOTIFICATIONS

SAIC-Benham will make the necessary notifications to the property owner and tenants to
conduct the supplemental remedial action.

8.2 SURFACTANT INJECTION

The soil composition and locations of monitoring wells MW-6 and MW-8 in relation to MW-7
provide ideal conditions for surfactant treatment. A non-toxic, food-grade, non-ionic, and
biodegradable surfactant will be injected into monitoring well MW-7. A suggested and field-
tested surfactant solution is called Accelerate, which is supplied by Environmental Chemical
Solutions, Inc.

Surfactant treatment will include the following elements:

* A surfactant solution with 4-percent by volume surfactant concentration in water, which
is mixed on site in a batch tank.

® Application of 50 to 250 gallons of surfactant solution into monitoring well MW-7 via
gravity feed. Surfactant solution will not be injected under pressure to minimize potential
outward displacement of LNAPL in the soil.

* The surfactant injection is ceased when the surfactant is observed in either monitoring
well MW-6 or MW-8. The field test for the presence of surfactant is a qualitative visual
analysis, based on observation of suds when a sample is shaken vigorously in a sample
bottle, or via use of a methylene blue (MBAS) test kit.
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* The surfactant solution is allowed to soak the soil overnight.
8.3 GROUNDWATER EXTRACTION

After the surfactant solution has soaked overnight, groundwater extraction is commenced on the
following day using a vacuum truck. At least three to four times the volume of injected solution
should be extracted. Extracted water samples will be collected periodically or at the end of
extraction for dissolved concentration analysis and quantification of LNAPL recovered.
Groundwater extraction will continue beyond the minimum volume if LNAPL is observed in the
water and until LNAPL is no longer observed.

8.4 SURFACTANT TREATMENT-DERIVED WASTE

The groundwater collected by the vacuum truck during the extraction activities will be
transported to an approved treatment facility.

8.5 GROUNDWATER AND LIGHT NON-AQUEOUS PHASE LIQUID GAUGING

Monitoring wells MW-6, MW-7, and MW-8 will be gauged with an interface probe prior to,
during, and after the surfactant treatment activities. Groundwater gauging and LNAPL
occurrence monitoring will be conducted:

¢ Prior to surfactant application;
® Periodically during the injection treatment;
e Immediately following the conclusion of surfactant injection;
e Immediately prior to extraction;
¢ Periodically during extraction;
* Immediately following the cessation of the extraction treatment;
* Weekly for 1 month following the extraction activities;
e Monthly for 3 months; and
¢ Quarterly for at least 1 year following treatment.
8.6 GROUNDWATER MONITORING AND SAMPLING

Groundwater monitoring and sampling will be performed by Gettler-Ryan. On completion of the
surfactant treatment activities, Gettler-Ryan will be notified and will perform a groundwater
sampling event. Subsequent groundwater monitoring events will also be performed by Gettler-
Ryan on a quarterly basis to monitor natural attenuation.

Prior to purging and sampling each monitoring well, depth to groundwater will be measured
using an electronic water-level indicator tape. Subsequently, each monitoring well will be
purged of stagnant casing water using a disposable polyethylene bailer until a minimum of three
casing volumes of groundwater have been removed. In the event a monitoring well runs dry
during purging, the groundwater level in the well will be allowed to recover to approximately

75 percent of its original static level and purging will continue. If the well is again purged dry, it
will be allowed to recover to 75 percent of its original static water level (if possible), at which
point it will be considered sufficiently purged.
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After purging is complete, groundwater samples will be collected by bailer. Groundwater
samples will be collected in laboratory-supplied sample containers and immediately placed in a
pre-chilled sample cooler for storage prior to transport to Lancaster.

Groundwater samples will be shipped to Lancaster via overnight courier and analyzed for the
following:

* Gasoline-range hydrocarbons by Ecology Method NWTPH-Gx;

* Diesel- and oil-range hydrocarbons by Ecology Method NWTPH-D extended with silica-
gel cleanup; and

e BTEX by EPA Method 8260B.

9. SCHEDULE

SAIC-Benham will finalize the fieldwork schedule following review and approval by Ecology.
The anticipated schedule for implementation of this investi gation follows:

1) Preparation for fieldwork — 2 to 4 weeks (contingent on work plan approval and field
staff availability);

2) Completion of field activities (surfactant treatment) — 2 to 3 days; and

3) Groundwater sampling — ongoing with Gettler-Ryan.
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TABLE 5
MW-2 AND MW-7 LNAPL THICKNESS AND REMOVAL
FORMER CHEVRON SERVICE STATION NO. 20-9335
1225 North 45th Street
Seattle, Washington

Depth to Product Depth to Water Product Thickness | Amount Bailed
Well ID Date Time (feet below TOC) (feet below TOC) (feet) (gallons)

8/30/04 1200 37.61 38.99 1.38 1.50
9/7/04 1230 37.61 39.19 1.58 0.75
9/14/04 645 37.65 39.25 1.6 0.53
9/21/04 1200 37.61 39.3 1.69 0.79
9/28/04 1045 37.7 39.23 1.53 1.00
10/5/04 1620 37.72 39.27 1.55 1.00
10/6/04 1345 37.86 39.02 1.16 0.75
10/7/04 1315 379 38.59 0.69 0.75
10/8/04 1215 37.89 38.65 0.76 0.70
10/11/04 1800 37.79 39.15 1.36 0.90
10/12/04 1555 37.89 38.78 0.89 0.75
10/16/04 1600 - -- 09 0.75
10/18/04 1830 - - 1.1 0.75
10/19/04 600 37.96 38.61 0.65 0.75
10/20/04 1400 37.99 38.47 0.48 0.25
10/21/04 1620 37.96 38.55 0.59 0.50
10/22/04 620 38.01 38.35 0.34 0.20
MW-2 10/25/04 1715 37.90 38.80 0.90 0.75
10/26/04 1545 38.05 38.36 0.31 0.10
10/27/04 1945 38.05 38.35 0.3 0.10
10/28/04 1345 38.10 38.23 0.13 0.10
10/29/04 645 38.11 38.15 0.04 0.05
11/1/04 1500 37.94 38.75 0.81 0.50
11/2/04 600 38.04 38.49 0.45 0.20
11/4/04 700 38.01 38.65 0.64 0.25
11/5/04 620 38.05 38.53 0.48 0.20
11/8/04 1515 37.92 38.93 1.01 0.75
11/9/04 1545 38.13 38.24 0.11 0.10
11/16/04 1132 - - 1.7 1.00
11/23/04 1140 -- - 1.6 1.20
1/4/05 1130 38.01 39.19 1.18 0.75
1/10/05 1110 37.90 39.59 1.69 1.20
1/18/05 1130 37.89 39.64 1.75 1.00
1/28/05 600 - - 1.5 1.00
2/2/05 645 - - 1.75 0.75
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TABLE 5

MW-2 AND MW-7 LNAPL THICKNESS AND REMOVAL
FORMER CHEVRON SERVICE STATION NO. 20-9335

1225 North 45th Street
Seattle, Washington
Depth to Product Depth to Water | Product Thickness | Amount Bailed
Well ID Date Time (feet below TOC) (feet below TOC) (feet) (gallons)
MW-2 2/9/05 630 37.90 39.64 1.74 0.75
(cont.) 2/18/05 900 37.88 39.60 1.72 1.00
2/22/05 1120 37.92 39.53 1.61 0.75
3/1/05 1115 37.89 39.56 1.67 0.75
2/8/06 930 - - 0.5 -
2/9/06 830 27.28 27.91 0.63 0.50
2/12/06 1420 27.27 27.68 041 0.50
2/13/06 1500 27.22 27.74 0.52 0.52
2/14/06 1530 27.24 27.59 0.35 0.063
2/17/06 1530 27.3 27.39 0.09 0.031
2/22/06 1600 2722 27.53 0.31 0.125
2/24/06 1530 -- - 0.2 0.035
2/27/06 1600 -- - 0.3 0.109
2/28/06 1500 -- - 0.01 0.120
3/1/06 1600 -- - 0.01 0.078
3/2/06 1600 27.21 27.22 0.01 0.023
3/3/06 1530 -~ - 0.01 0.039
3/6/06 1530 -- -- 0.01 0.054
3/7/06 1530 - - 0.01 0.023
MW-7 3/8/06 1230 - - 0.01 0.016
3/13/06 1530 -- - 0.01 0.094
3/15/06 1545 - - 0.01 0.023
3/17/06 1530 -- -- 0.01 0.031
3/20/06 1500 27.02 27.13 0.11 0.117
3/22/06 1100 -- -- 0.0t 0.094
3/24/06 1430 - - 0.01 0.047
3/27/06 1600 - -- 0.01 0.117
3/29/06 1445 -~ - 0.0t 0.094
3/31/06 1600 - - 0.01 0.094
4/3/06 1545 26.99 27.03 0.04 0.102
4/5/06 1400 - - 0.01 0.063
4/7/06 1400 -- -- 0.01 0.031
4/10/06 1520 26.92 26.97 0.05 0.078
4/12/06 830 26.93 26.94 0.01 0.016
4/18/06 1530 - - 0.3 0.078
AL T campeniesic
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TABLE 5

MW.-2 AND MW-7 LNAPL THICKNESS AND REMOVAL
FORMER CHEVRON SERVICE STATION NO. 20-9335

Page 3 of 3

From Sclence to Solutions

1225 North 45th Street
Seattle, Washington
Depth to Product Depth to Water Product Thickness | Amount Bailed
Well ID Date Time (feet below TOC) (feet below TOC) (feet) (gallons)
MW-7 4/19/06 1530 - - 0.01 0.031
(cont.) 4/24/06 1430 - - 0.01 0.087
5/1/06 1530 26.90 26.98 0.08 0.016
5/19/06 1430 - - 0.01 0.132
5/26/06 1315 - -- 0.01 0.066
6/1/06 1445 - - 0.01 0.066
6/8/06 1500 - -- 0.01 0.066
6/15/06 1400 26.90 26.91 0.0t 0.066
6/22/06 1500 - - 0.01 0.033
6/29/06 1500 26.86 26.89 0.03 0.066
7/5/06 1500 26.97 26.97 0 0.050
7/14/06 1500 -~ - 0 0.106
8/3/06 1530 - - 0 0.198
8/15/06 1130 27.00 27.13 0.13 0.044
8/31/06 1400 - - 0 0.001
10/10/10 1247 27.57 28.13 0.56 © 1.500
Total Gallons Bailed (MW-2) = 25.87
Total Gallons Bailed (MW-7) = 5.84
Total Gallons Bailed = 31.71
EXPLANATIONS:
LNAPL = Light non-aqueous phase liquid
TOC = Top of casing
=== s=—=
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Appendix A:
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Boring Log No: SB-1 Sheet: 1 of 3

Project: 20-9335 Seattle, WA Drill Date: 5/27/04 Hammer Weight: 300 Ibs
Location: 1225 N 45th St Drilled by: Cascade Drilling Inc. Borehole Diameter: 8"
Client: Chevron Drill Method: Hollow-Stem Auger Boring Depth: 43'
Logged By: G. Cisneros and M. King Sample Method: Split-Spoon
o
- (o]
i g| @ o - BACKFILL
: = W
E & g E E E.' E DESCRIPTION MATERIAL
o s | 9| & | 2 | 3¢
= a o a (0] nZ
0 Ground Surface
0 Silty, Gravelly Sand
Asphalt top 4"
1_.
Airknife to 8'
2_
3_
4
5
6.
7 1
&
e
8 R
SAND (SW) aa‘u»
Mo 30 Light brown, dense, well-graded, fine SAND with 10 =
oist 0 gg 9 percent gravel and cobbles; no odor; no sheen. 3
- E
10— %
. 29 SAND (SW) ©
Moist 2.7 : ; o
. 50 Same as above; very dense with <5 percent silt; no
1M~ odor; no sheen.
12.
SAND (SW-SM)
Moist 0 gg 13— Light brown, dense to very dense, well graded, fine
SAND with 10 percent silt and <5 percent gravel; no
odor; no sheen.
14’
15—
Moist 0 2(7) SAND (SW-SM)
16 Same as above; no odor; no sheen.
; 31 SAND (SP)
Moist 0 18 ; .
50 Light brown, dense to very dense, poorly graded, fine
SAND; no odor; no sheen.




Boring Log No: SB-1

Sheet: 20f 3

Project: 20-9335 Seattle, WA
Location: 1225 N 45th St

Client: Chevron

Logged By: G. Cisneros and M. King

Drill Date: 5/27/04

Drilled by: Cascade Drilling Inc.
Drill Method: Hollow-Stem Auger
Sample Method: Split-Spoon

Hammer Weight: 300 ibs
Borehole Diameter: 8"
Boring Depth: 43'

(L
: g
w _ © -
o S ] T} w< BACKFILL
E & g E E'. E DESCRIPTION MATERIAL
o a | S = | 3B
= o o o nZ
Moist 0 50 SAND (SP)
Same as above; no odor; no sheen.
SAND (SP)
Moist 50 Same as above; no odor; no sheen.
30 SAND (SP)
Moist 50 Same as above; no odor; no sheen.
SAND (SP)
Moist 23 Same as above; light brown, very dense, poorly
5 graded, clean, fine SAND; no silt; no gravel; no odor,;
no sheen.
Moist z SAND (SP)
0 Same as above; no odor; no sheen.
Moist gg SAND (SP)
Same as above; no odor; no sheen.
Moist 50 SAND (SP)
Same as above; no odor; no sheen.
<t
o
~
o
32 SAND (SP) } , 0
Wet to Sat. Same as above; no odor; no sheen. ¥

50




As Brpkyoa Owood Cogaay

Boring Log No: SB-1

Sheet: 30f 3

Project: 20-9335 Seattle, WA

Location: 1225 N 45th St
Client: Chevron
Logged By: G. Cisneros and M. King

Drill Date: 5/27/04

Drilled by: Cascade Drilling Inc.
Drill Method: Hollow-Stem Auger
Sample Method: Split-Spoon

Hammer Weight: 300 lbs
Borehole Diameter: 8"
Boring Depth: 43"

(4]
. o
& s|% o 2 BACKFILL
. = w
E & g E E E'. % DESCRIPTION MATERIAL
0 e |9 | & | 2 | ZE
= o o o o wZ
Same as above; no odor; no sheen.
SAND (SP)
Same as above; no odor; no sheen,
Sat. 0 50




— Boring Log No: SB-2

. Sheet: 1 0f 3
&% Brpkyos Jwexd Camayy
Project: 20-9335 Seattle, WA Drill Date: 5/27/04 Hammer Weight: 300 lbs
Location: 1225 N 45th St Drifled by: Cascade Drilling Inc. Borehole Diameter: 8"
Client: Chevron Drill Method: Hollow-Stem Auger Boring Depth: 43'
Logged By: G. Cisneros and M. King Sample Method: Split-Spoon
Q
. (e}
& g | o S BACKFILL
p = w
E a ¢£ T T 2 n>: DESCRIPTION MATERIAL
o (e |8 |&| & |XE
= a m o o nZ
0 Ground Surface
Silty, Gravelly Sand
Asphalt top 4"
Airknife to 8'
Silty SAND with large cobbles and gravel.
|
2
€
[}
t
[
0
£
E
°
L}
SAND (SW-SM) £
Moist 0 50 Medium brown, very dense, well-graded, silty fine -
SAND with gravel and 10 percent silt; no odor; no @
sheen.
SAND (SW-SM)

Medium brown, very dense, well-graded, fine SAND
with <15 percent silt and 10 percent gravel; no odor;
no sheen.

Moist 0 50

SAND (SW-SM)

Light brown, very dense, well-graded, fine to medium
SAND with 10 percent silt and 20 percent gravel; no
odor; no sheen.

Moist 0 50

SAND (SP)
Light brown, very dense, poorly graded, fine SAND;
with <10 percent gravel; no odor; no sheen.

Dry 0 | 50




% Boring Log No: SB-2 Sheet: 2 of 3

A5 Brpdoypon Deeead Camayy
Project: 20-9335 Seattle, WA Drill Date: 5/27/04 Hammer Weight: 300 Ibs
Location: 1225 N 45th St Drilled by: Cascade Drilling Inc. Borehole Diameter: 8"
Client: Chevron Drill Method: Hollow-Stem Auger Boring Depth: 43'
Logged By: G. Cisneros and M. King Sample Method: Split-Spoon
L]
. o
& s | o - BACKFILL
. = w
E g-_ g I:I—: E E'. E DESCRIPTION MATERJAL
o |o|8|&| & |3k
= o ) a o n=Z
20
Moist 0 50 SAND (SP)
Light brown, very dense, poorly graded, clean, fine
SAND; no odor; no sheen.
SAND (SP)
Moist 0 50 Same as above; no odor; no sheen.
SAND (SP)
Moist 0 gg Same as above; no odor; no sheen.
40 SAND (SP)
Moist 0 50 Same as above; no odor; no sheen.
SAND (SP)
Moist 0 50 Light brown; very dense, poorly graded, fine SAND; no
odor; no sheen.
SAND (SP)
Same as above; with charcoal fragments in top 6-
Moist 0 50 \ " ,
inches (1" max size); no odor; no sheen.
SAND (SP)
. 37 Light brown, very dense, fine to medium SAND; no
Moist 0 | 5 odor; no sheen.
<t
[
~
o
SAND (SP) ;
Wet 0 33 Brown, very dense, poorly graded, fine fo medium
50 SAND with iron oxidation staining; no odor; no sheen.
SAND (SP)
Same as above; no odor; no sheen




= Boring Log No: SB-2 Sheet: 3 of 3

A5 Brpkyos Qwsed Sy
Project: 20-9335 Seattle, WA Drill Date: 5/27/04 Hammer Weight: 300 Ibs
Location: 1225 N 45th St Drilled by: Cascade Drilling Inc. Borehole Diameter: 8"
Client: Chevron Drill Method: Hollow-Stem Auger Boring Depth: 43'
Logged By: G. Cisneros and M. King Sample Method: Split-Spoon
Q
. (o}
& s |9 o 1 BACKFILL
= ! =2 w<
P a S T T 2 E DESCRIPTION MATERIAL
S |a|8|&| 3 |38
= a | @ a ] wZ
40_’::: 1350
Wet 0 50 i E Silty SAND (SM)
Medium brown, very dense, silty fine SAND. /
41 SILT (ML)
.. Brown, very dense, SILT; no odor; no sheen. 1
SAND (SP)
Light brown; very dense, poorly graded, fine SAND; no
odor; no sheen.
Wet 0 50 shee
44—
45—
46
47
48—
49—
4
50—
51—
52—
53~
54—
55—
56—
57—
58—
59—




Boring Log No: SB-3

Sheet: 1 0f 3

Project: 20-9335 Seattle, WA
Location: 1225 N 45th St

Client: Chevron

Logged By: G. Cisneros and M. King

Drill Date: 5/27/04

Drilled by: Cascade Drilling Inc.
Drill Method: Hollow-Stem Auger
Sample Method: Split-Spoon

Hammer Weight: 300 Ibs
Borehole Diameter: 8"
Boring Depth: 46'

O
: o
o g | % o 2 BACKFILL
. = w
E & g E E 2 E DESCRIPTION ' MATERIAL
s |a|8|&| 2|3k
= O @ a O nZ
Ground Surface
Silty, Gravelly Sand
Asphalt top 4"
Airknife to 8'
Silty SAND with large cobbles and gravel.
Silty SAND (SW-SM) L
Brown, medium dense, well-graded, silty, gravelly, fine T
SAND with <15 percent silt and 15 percent gravel; no §
odor; no sheen. 2
18
Moist 0 | 15 SAND (SP) . £
23 Brown, medium dense, poorly graded, fine to medium 3
SAND:; no odor; no sheen. 3
b
8
22 SAND (SP) o
Moist 340 | 23 Medium brown, dense, poorly graded, fine to medium
30 SAND; strong hydrocarbon (HC) odor; slight sheen.
. 29 SAND (SP)
Moist | 400 | 55 Same as above; strong odor; slight sheen.
) SAND (SP)
Moist | 131.3| 50 Same as above; strong odor; slight sheen.
SAND (SP) A
Dry 235 | 50 Same as above; however, a 2-inch gray clay layer

exists at 18'; slight odor; moderate sheen.




A Brpkyos Tveead Camsyy

Boring Log No: SB-3

Sheet: 2 of 3

Project: 20-9335 Seattle, WA
Location: 1225 N 45th St

Client: Chevron

Logged By: G. Cisneros and M. King

Drill Date: 5/27/04

Drilled by: Cascade Drilling Inc.
Drill Method: Hollow-Stem Auger
Sample Method: Split-Spoon

Hammer Weight: 300 ibs
Borehole Diameter: 8"
Boring Depth: 46'

o
. o
K g| % 9 2 BACKFILL
! =2 w
E & g g g E DESCRIPTION MATERIAL
o Q =
= z | a & | 82
Mgis‘ tol 73| s0 SAND (SP)
b Light brown, very dense, poorly graded, clean, fine to
medium SAND; slight odor; slight sheen.
Moist to SAND (SP)
Dry 6.8 | 50 Same as above; no odor; no sheen.
Moist to SAND (SP)
Dry 0 50 Same as above; no odor; no sheen.
SAND (SP)
Moist 0 50 Same as above; no odor; no sheen.
) SAND (SP)
Moist to 0 50 Same as above; fine to medium SAND; no odor; no
Dry sheen. ’
SAND (SP)
Same as above for top 6-inches; no odor; no sheen.
Moist a7 | 99 Bottom 6-inches: Gray, very dense SAND; slight HC
50 odor; no sheen.
SAND (SP) .
Moist 6.8 | 50 Gray, very dense, poorly sorted, fine to medium
SAND; HC odor; no sheen.
<
e
M=
N
SAND (SP) )
Gray, very dense, poorly graded, fine to medium ¥
wet | 3111 40 Jov e posrY d

50

SAND; HC odor; medium sheen.




— Boring Log No: SB-3

Sheet: 3 of 3
A% ETpyon Jnmod Comiaxy’
Project: 20-9335 Seattle, WA Drill Date: 5/27/04 Hammer Weight: 300 Ibs
Location: 1225 N 45th St Drilled by: Cascade Drilling Inc. Borehole Diameter: 8"
Client: Chevron Drill Method: Hollow-Stem Auger Boring Depth: 46'
Logged By: G. Cisneros and M. King Sample Method: Split-Spoon
[0
. (o]
o g | © m 2 BACKFILL
, = w
2 a g - T = E DESCRIPTION MATERIAL
3 |o|8|&| 3 |3E
= a 0 o o 0w
73 SAND (SP)
Sat. gg Same as above; Top 6-inches: Gray SAND; slight
4.1 odor; no sheen.
Bottom 6-inches: Brown SAND; no odor; no sheen.
50 SAND (SP)
Sat 0
: 50 Brown; very dense, poorly graded, fine SAND; no
odor; no sheen.
SAND (SP)
0 50 Same as above; no odor; no sheen.
Sat. 0 50

54—




A5 Brrkyps Deeeod Sy

Boring Log No: SB-4

Sheet: 1 of 3

Project: 20-9335 Seattle, WA

Location: 1225 N 45th St

Client: Chevron

Drill Date: 5/27-28/04
Drilled by: Cascade Drilling Inc.
Drill Method: Hollow-Stem Auger

Hammer Weight: 300 lbs
Borehole Diameter: 8"
Boring Depth: 43'

Logged By: G. Cisneros and M. King Sample Method: Split-Spoon
(0]
. (o]
& g | o 3 BACKFILL
. = w
E & g E E EI E DESCRIPTION MATERIAL
o o | S| & | & |5k
= o m o o nZ
0 Ground Surface
- Silty, Gravelly Sand
H: Asphalt top 4"
g
i Airknife to 8'
2 Silty SAND with large cobbles, gravel, and concrete.
3_
4—.
5
6.
7 |0
T : Silty SAND (SW) £
Moist to 8- : I Brown, very dense, well-graded, gravelly, fine to |5
Dry 0 50 1 ..; medium SAND with 15 percent rounded gravel; no o
o odor; no sheen. £
9 ]
i : Silty, Gravelly SAND (SW-SM) 3
. 10 ] Medium brown, very dense, well-graded, fine SAND €
Moistto | , 1™ R E with <10 percent silt and 20 percent gravel; no odor: 8
Dry . no sheen. Y4 a
114 Sandy SILT (ML)
Brownish gray, very hard silt with fine SAND; no odor;
'~ no sheen. .
______________ ————— e ——— e — e
SAND (SP)
Moist to 0 27 Light brown, very dense, poorly graded, fine SAND; no
Dry 50 odor; no sheen,
SAND (SP)
Moist to a1 Light brown, very dense, fine SAND; no odor; no
Dry 0 50 sheen.
SAND (SP) ’
Moist to 16 Light brown, very dense, fine SAND; no odor; no
Dry 0 | 50 sheen.




Boring Log No: SB-4

Sheet: 2 0f 3

Project: 20-9335 Seattle, WA
Location: 1225 N 45th St

Client: Chevron

Logged By: G. Cisneros and M. King

Drill Date: 5/27-28/04

Drilled by: Cascade Drilling Inc.
Drill Method: Hollow-Stem Auger
Sample Method: Split-Spoon

Hammer Weight: 300 lbs
Borehole Diameter: 8"
Boring Depth: 43"

o
. o]
E 5 b 5 3 BACKFILL
! = w
E & g |:I—: T : E DESCRIPTION MATERIAL
) o | 9] & 3 HLS
= o ) =) o n=Z
20
Moist to 0 31 SAND (SP)
Dry 50 Light brown, very dense, poorly graded, clean, fine
SAND; no odor; no sheen,
. SAND (SP)
Moist 0 | 50 Same as above; no odor; no sheen.
SAND (SP)
Moist 0 50 Same as above; no odor; no sheen.
SAND (SP)
Moist 0 50 Same as above; no odor; no sheen.
SAND (SP)
Moist 0 50 Same as above; no odor; no sheen.
SAND (SP)
Moist 0 50 Same as above; no odor; no sheen.
Moist to SAND (SP)
Wet 0 50 Same as above; no odor; no sheen.
<t
[
[+
N
SAND (SP) )
39 Light brown, very dense, poorly graded, fine to k4
WettoSat| 0 | medium SAND; no odor; no sheen.




A% Brpkoyos

m’." ::’.‘.

Boring Log No: SB-4

Sheet: 3 0f 3

Project: 20-9335 Seattle, WA
Location: 1225 N 45th St

Client: Chevron

Logged By: G. Cisneros and M. King

Drill Date: 5/27-28/04

Drilled by: Cascade Drilling Inc.
Drill Method: Hollow-Stem Auger
Sample Method: Split-Spoon

Hammer Weight: 300 Ibs
Borehole Diameter: 8"
Boring Depth: 43"

Q
- e}
o g | ¢ o 2 BACKFILL
= ' 14 w
=]
!’_, & g E E.' E DESCRIPTION MATERIAL
3 a |8 2 | £
= o @ o nE
Sat. 0 50 SAND (SP)
Same as above; no odor; no sheen.
SAND (SP)
Same as above; no odor; no sheen.
Sat. 50




Boring Log No: SB-5

Sheet: 1 0f 3

Project: 20-9335 Seattle, WA

Location: 1225 N 45th St

Drill Date: 5/28/04
Drilled by: Cascade Drilling Inc.

Hammer Weight: 300 Ibs
Borehole Diameter: 8"

20—

Client: Chevron Drill Method: Hollow-Stem Auger Boring Depth: 45.5'
Logged By: G. Cisneros and A. Curry Sample Method: Split-Spoon
]
: o]
i g |9 2 2 BACKFILL
; = w
'2 & (£ E E 3 E DESCRIPTION MATERIAL
s |o|3|&| 8|3
= o ) a o n<
o Ground Surface
O Gravelly Sand
- Asphalt top 4"
1 o
Airknife to 8'
2 Gravelly, silty SAND with large concrete blocks.
3_
4—..
5
6.
7 |
2
, Gravelly SAND (SW) I
8 Top 6": Reddish brown, medium dense S
Moist gg Bottom 6": Brown, very dense, well-graded, gravelly, 2
9] fine to coarse SAND with 15 percent rounded gravel §
and 5 percent silt; no odor; no sheen. o
2
10 £
. 31 Gravelly SAND (SW) g
Moist 50 Light brown, dense to very dense, well-graded,
11 gravelly SAND; no odor; no sheen.
) SAND (SP)
Mg'r';t to 27 | 43 Light brown, very dense, poorly graded, fine SAND; no
50 odor; no sheen.
. SAND (SP)
M[‘;‘s‘ to 34 Light brown, dense to very dense, poorly graded, fine
ry 50 to medium SAND; no odor; no sheen
Moist to 28 SAND (SP)
Dry 50 Same as above; no odor; no sheen.




A Bvphovon Twvmod Gy

Boring Log No: SB-5 Sheet: 2 of 3

Project: 20-9335 Seattle, WA

Location: 1225 N 45th St

Client: Chevron

Logged By: G. Cisneros and A. Curry

Drill Date: 5/28/04

Drilled by: Cascade Drilling Inc.
Drill Method: Hollow-Stem Auger
Sample Method: Split-Spoon

Hammer Weight: 300 lbs
Borehole Diameter: 8"
Boring Depth: 45.5°

L]
= S
w —_ © _|
4 s ' O | wa BACKFILL
E & g I:E E E.' E DESCRIPTION MATERIAL
o o | S| &% & | 3B
= [ ) a (1) nZ
Moist t 205 E
8:; o1 0 | 50 i SAND (SP)
21 Same as above; no odor; no sheen.
22—
. SAND (SP)
Moist 0 50 23— E Same as above; no odor; no sheen.
24
25— : SAND (SP)
Moist 0 50 | E Same as above; no odor; no sheen.
26—
27
Moist 0 gg 28} SAND (SP)
] d Same as above; no odor; no sheen.
29—
30 :
Moist 0 50 g SAND (SP)
1 Same as above; no odor; no sheen.
31
32
4 SAND (SP)
Moist 0 50 33 E Same as above; no odor; no sheen.
34—
35 SAND (SP)
Moist 0 50 ] Same as above; no odor; no sheen.
36—
| 3
37 S
SAND (SP) S
T Gray to brown (brown at bottom ), dense to very ;
Wet to Sat| 7653| 37 | 38— dense, poorly graded, fine to medium fine SAND;
50 strong HC odor; moderate sheen.
39—




Boring Log No: SB-5

Sheet: 3 of 3
A& Erpkyea Jvevnd Jarayy
Project: 20-9335 Seattle, WA Drill Date: 5/28/04 Hammer Weight: 300 Ibs
Location: 1225 N 45th St Drilled by: Cascade Drilling Inc. Borehole Diameter: 8"
Client: Chevron Drill Method: Hollow-Stem Auger Boring Depth: 45.5'
Logged By: G. Cisneros and A. Curry Sample Method: Split-Spoon
Q
. (o]
& g |9 o 2 BACKFILL
: = w
E g._ g I:E E E.' n>: DESCRIPTION MATERIAL
2 | 8| = g | =i
= | w <
= o m fa) o n<
Sat 0 | 50 SAND (SP)
Medium brown, very dense, poorly graded, fine fo
medium SAND; no odor; no sheen.
SAND (SP)
Sat. 0 50 Same as above; no odor; no sheen.
SAND (SP)
Same as above; no odor; no sheen.
Sat. 0 50
46
47—
-
48—
49—
50—
51—
52—
53—
54—
55—
56—
57—
58—




Af Brpkyos Tweead Cagany

Boring Log No: SB-6

Sheet: 1 0f 3

Project: 20-9335 Seattle, WA

Location: 1225 N 45th St

Drill Date: 5/28/04 Hammer Weight: 300 |bs

Drilled by: Cascade Drilling Inc.

Borehole Diameter: 8"

Client: Chevron Drill Method: Hollow-Stem Auger Boring Depth: 45.5'
Logged By: G. Cisneros and A. Curry Sample Method: Split-Spoon
o
; g
w —_ ©
g g | o o | w DESCRIPTION BACKFILL
P E 128 x| £ |2z MATERIAL
o o |9 |&| & | 38
= a m o O n<
0 Ground Surface
Gravelly Sand
Asphalt top 4"
1_
Airknife to 8'
2 Gravelly, silty SAND with large concrete blocks.
3_.
4—.
5
6—
! B
Gravelly SAND (SW) T
8— Top 6" Reddish brown, medium dense. .g
Moist 0 50 Bottom 6": Light brown, very dense, well-graded, silty, 3
gravelly, fine to medium SAND with 10 percent =
9— rounded gravel and 5 percent silt; no odor; no sheen. ‘;’
_____________________________________________ E
| £
" 10 SAND (SP) g
Moist (] 50 Light brown, very dense, poorly graded SAND; no a
gravel; no silt; no odor; no sheen.
11+
12—
SAND (SP)
Moist 0 29 13— Light brown, very dense, poorly graded, fine to
50 medium SAND; no odor; no sheen.
14—
Gravelly SAND (SP)
15— Light brown, very dense, well-graded, fine to medium
Moist 0o |s50.5" SAND with <5 percent silt and 10 percent gravel; no
odor; no sheen
16—
174 Gravelly SAND (SP)
Same as above; no odor; no sheen.
Moist 0 50
18 SAND (SP)
Light brown, very dense, poorly graded, fine to
19— medium SAND; no odor; no sheen.
20—




A% Brpdyos D] Cagaxy

Boring Log No: SB-6

Sheet: 2 0f 3

Project: 20-9335 Seattle, WA
Location: 1225 N 45th St

Client: Chevron

Logged By: G. Cisneros and A. Curry

Drill Date: 5/28/04

Drilled by: Cascade Drilling Inc.
Drill Method: Hollow-Stem Auger

Sample Method: Split-Spoon

Hammer Weight: 300 Ibs
Borehole Diameter: 8"
Boring Depth: 45.5'

L]
. o
w s ) 5 3 BACKFILL
! = w
E g_; g E nI. E.l E DESCRIPTION MATERIAL
o a |9 | & | & | 2k
= o m o o nZ
Same as above; no odor; no sheen.
SAND (SP)
Moist 50 Same as above; no odor; no sheen.
SAND (SP)
Moist 50 Same as above; no odor; no sheen.
SAND (SP)
Moist 50 Same as above; no odor; no sheen.
SAND (SP)
Moist 50 Same as above; no odor; no sheen.
SAND (SP)
Moist 50 Same as above; no odor; no sheen.
SAND (SP)
Moist gg Same as above; no odor; no sheen.
, SAND (SP) 3
Moist to 33 Light to medium brown, very dense, poorly graded, &
Wet 50 fine SAND; no odor; no sheen. ;




Boring Log No: SB-6 Sheet: 3 of 3

Project: 20-9335 Seattle, WA Drill Date: 5/28/04 Hammer Weight: 300 Ibs
Location: 1225 N 45th St Drilled by: Cascade Drilling Inc. Borehole Diameter: 8"
Client: Chevron Drill Method: Hollow-Stem Auger Boring Depth: 45.5'
Logged By: G. Cisneros and A. Curry Sample Method: Split-Spoon
Q
. [o]
& s |9 o 2 BACKFILL
: = w
g g_. g E g:. E' E DESCRIPTION MATERIAL
s (o|8|&| 3 |3E
= T o a 0 nZ
28 SAND (SP)
Wet to Sat| 34.3 50 Gray, very dense, poorly graded, fine to medium
SAND; HC odor; no sheen.
SAND (SP)
Sat 15 gg Brown, very dense, poorly graded, fine to medium
) 31 SAND; no odor; no sheen.
SAND (SP)
Same as above; no odor; no sheen.
Sat. 0 50
46—
47
48—
49—
50
51—
52—
53—
54—
55—
56—
57
58—




Boring Log No: SB-7

Sheet: 10f 3

Project: 20-9335 Seattle, WA
Location: 1225 N 45th St

Client: Chevron

Logged By: G. Cisneros and A, Curry

Drill Date: 5/28/04 Hammer Weight: 300 Ibs
Drilled by: Cascade Drilling Inc. Borehole Diameter: 8"
Drill Method: Hollow-Stem Auger Boring Depth: 43'

Sample Method: Split-Spoon

MOISTURE

PID (PPM)

BLOWS - 6"

DEPTH
GRAPHIC LOG
SAMPLE
INTERVAL

DESCRIPTION

BACKFILL
MATERIAL

Moist

Moist

Moist

Moist

Ground Surface

o

50

it E Light brown, very dense, well graded, silty, gravelly

50

50

29
50

Gravelly Sand
Asphalt top 4"

Airknife to 8'

Gravelly, silty SAND with large concrete blocks.

Silty, Gravelly SAND (SM)

SAND with 10 percent gravel and 15 percent silt; no
odor; no sheen.

Gravelly SAND (SW)

Reddish brown to brown, very dense, well graded,
SAND with 10 percent gravel and 5 percent silt; no
odor; no sheen.

Gravelly SAND (SW)

Brown, very dense, well-graded, fine to medium
SAND with 5 percent silt and 5 percent gravel; no
odor; no sheen.

SAND (SP)

Brown, dense to very dense, fine-grained SAND; no
gravel; no silt; no odor; no sheen.

Backfilled with Bentonite —




v == Boring Log No: SB-7 Sheet: 2 of 3
45 Erpdeyoa Jeend Sargary

Project: 20-9335 Seattle, WA Drill Date: 5/28/04 Hammer Weight: 300 lbs
Location: 1225 N 45th St Drilled by: Cascade Drilling Inc. Borehole Diameter: 8"
Client: Chevron Drill Method: Hollow-Stem Auger Boring Depth: 43'
Logged By: G. Cisneros and A. Curry Sample Method: Split-Spoon
8
i s|® o 2 BACK
= ' = w < FILL
E & g E E i E DESCRIPTION MATERIAL
s |a|8|&]| 3 |3¥
= o o o o w2
20
Moist 0 | 50 SAND (SP)
Same as above; no odor; no sheen.
SAND (SP)
Moist 0 50 Same as above; no odor; no sheen.
SAND (SP)
Moist 0 50 Same as above; no odor; no sheen.
SAND (SP)
Moist 1.5 | 50 Same as above; no odor; no sheen.
SAND (SP)
Moist 0 50 Same as above; no odor; no sheen.
SAND (SP)
Moist 0 2(7) Same as above; no odor; no sheen.
SAND (SP)
Moist 0 50 Same as above; no odor; no sheen.
<t
1=
]
]
SAND (SP) [l
Wet 1.9 50 Same as above; no odor; no sheen. ¥




= Boring Log No: SB-7 Sheet: 30f 3

&5 Erpdoyont Do Caueyy
Project: 20-9335 Seattle, WA Drill Date: 5/28/04 Hammer Weight: 300 ibs
Location: 1225 N 45th St Drilled by: Cascade Drilling Inc. Borehole Diameter: 8"
Client: Chevron Drill Method: Hollow-Stem Auger Boring Depth: 43'
Logged By: G. Cisneros and A. Curry Sample Method: Split-Spoon
Q
- (o]
2 g |© o 2 BACKFILL
= ' =2 i
UE, a g E T & °>: DESCRIPTION MATERIAL
o | |9 |&!| % |XE
= a m a o 0=
Wet to Sat 0 50 SAND (sp)
Same as above; no odor; no sheen.
SAND (SP)
Brown, very dense, poorly graded, fine to medium
SAND; no odor; no sheen.
Sat. 0 50
44—
45—
46—
47
48
49—
50—
51—
52—
53—
54—
55—
56—
4
57—
4
58—
59—




Boring Log No: SB-8 Sheet: 1 of 3

Project: 20-9335 Seattle, WA

Location: 1225 N 45th St

Client: Chevron

Logged By: G. Cisneros and A. Curry

Drill Date: 6/1/04 Hammer Weight: 300 Ibs
Drilled by: Cascade Drilling Inc. Borehole Diameter: 8"
Drill Method: Hollow-Stem Auger Boring Depth: 45.5'

Sample Method: Split-Spoon

8
i s | o | w3 BACKFILL
E & g I:I-: E : E DESCRIPTION MATERIAL
o a | S| & | & | 3B
= o m a o nZ
0 Ground Surface
Silty, Gravelly Sand
. Asphalt top 4"
1_
R Airknife to 8'
2 Gravelly, siity SAND with large concrete blocks.
34
4—.
5
6_.
T | silty, gravelly SAND (SM) 7T L
THUHI Brown, very dense, well graded, fine to medium silty =
s—HIHHIHF SAND with 20 percent silt; no odor; no sheen. §
Moist 0 50 R @
. I SAND (SW-SM) m
Brown, very dense, well graded, fine to medium silty £
SAND with 10 percen silt and 5 percent gravel; no 3
“\odor,nosheen. o 9
%
) 36 SAND (SP) 8
Moist 58 | 5o Light brown, very dense, poorly graded, fine to
medium SAND; no silt; no gravel; no odor; no sheen.
26 SAND (SP)
Moist 453 | 22 Same as above; HC odor; slight sheen.
35
. 26 SAND (SP)
Moist 141 50 Same as above; very subtle odor; no sheen.
Silty, gravelly SAND (SW)
29 Brown, dense to very dense, fine-grained SAND with 5
Moist 10 | & percent silt and 5 percent gravel; slight odor; no

sheen.




Boring Log No: SB-8 Sheet: 2 of 3

Project: 20-9335 Seattle, WA Drill Date: 6/1/04 Hammer Weight: 300 Ibs
Location: 1225 N 45th St Drilled by: Cascade Drilling Inc. Borehole Diameter: 8"
Client: Chevron Drill Method: Hollow-Stem Auger Boring Depth: 45.5
Logged By: G. Cisneros and A. Curry Sample Method: Split-Spoon
(L]
- o]
& g | o 2 BACKFILL
. = w
E o g T T g E DESCRIPTION MATERIAL
o o |8 |&| & | 3k
= o o a o nZ
20
Moist | 10 | 33 SAND (SP)
50 Light brown, very dense, poorly graded, fine to

medium SAND; slight odor; no sheen.

SAND (SP)

Moist 3.7 1 50 Same as above; slight odor; ne sheen.

SAND (SP)

Moist 12.2| 50 Same as above; slight odor; no sheen.

‘ SAND (SP)
Moist 0.5 g; Same as above; slight odor; no sheen.
22 SAND (SP)
Moist 12.2 50 Same as above; slight odor; no sheen.
33 SAND (SP)
Moist 40 50 Same as above; moderate HC odor; no sheen.

SAND (SP)
Light brown, very dense, poorly graded, fine to
medium SAND; HC odor; slight sheen.

Wet 853 | 50

SAND (SP)
Same as above except gray to brown color; strong HC

24
odor; strong sheen.

50

4 6/1/04

Wet to Sat| 2795




Boring Log No: SB-8 Sheet: 3 of 3
A5 Enpdyon Teened Carvgy

Project: 20-9335 Seattle, WA Drill Date: 6/1/04 Hammer Weight: 300 Ibs
Location: 1225 N 45th St Drilled by: Cascade Drilling Inc. Borehole Diameter: 8"
Client: Chevron Drill Method: Hollow-Stem Auger Boring Depth: 45.5'
Logged By: G. Cisneros and A. Curry Sample Method: Split-Spoon
Q
. (o]
o g% o 2 BACKFILL
L] < I.u <
E & %) E E E.l n>: DESCRIPTION MATERIAL
s |o|S|&| 3 |3H
= a o Q o n<
Sat. 146 | 50 ! SAND (SP) '
Same as above; grayish brown color; HC odor; no
sheen.
Sat. 6.8 | 50 E SAND (SP)
Brown, very dense, poorly graded, fine to medium
SAND; no odor; no sheen.
SAND (SP)
L ___ 1 Same as above; no odor; no sheen.
Sat. 11| 50 :
46—
47—
48—
49—
50—
51
52
53
54—
55—
56
\ 4
57—
58—




Boring Log No: SB-9

Sheet: 1 of 3

Project: 20-9335 Seattle, WA

Location: 1225 N 45th St
Client: Chevron
Logged By: G. Cisneros and A. Curry

Drill Date: 6/1/04

Drilled by: Cascade Drilling Inc.
Drill Method: Hollow-Stem Auger
Sample Method: Split-Spoon

Hammer Weight: 300 |bs
Borehole Diameter: 8"
Boring Depth: 45.5'

L)
. o
i g | % o 2 BACKFILL
: = w
B E| 2 E| & |2k DESCRIPTION MATERIAL
s |a |9 |&| 2 |3E
= a m a o nZ
N Ground Surface
s Gravelly Sand
Asphalt top 4"
1._.
Airknife to 8'
2 Gravelly, silty SAND with large concrete blocks.
3_
4—.
5—
61
7 [
£
Gravelly SAND (SW) H
) 8— Light to medium brown, very dense, well-graded, €
Moist 0 50 gravelly, silty, fine- to medium-grained SAND with 10 4
percent gravel and 5 percent silt; no odor; no sheen. £
9 H
9
2
Molst o |50 10 Silty, Gravelly SAND (SW) %
ots Same as above; no odor; no sheen. (']
114
12—
Silty, Gravelly SAND (SW)
Moist 0 50 13- Same as above; no odor; no sheen.
SAND (SP)
Light to medium brown, very dense, poorly graded,
Moist 0 50 fine- to medium-grained SAND; no silt; no gravel;
slight odor; no sheen.
SAND (SP)
Moist | 0 2(1) Same as above; no odor; no sheen.

20




Boring Log No: SB-9

Sheet: 2 0of 3
A% Brpkyed T Sz
Project: 20-9335 Seattle, WA Drill Date: 6/1/04 Hammer Weight: 300 lbs
Location: 1225 N 45th St Drilled by: Cascade Drilling Inc. Borehole Diameter: 8"
Client: Chevron Drilt Method: Hollow-Stem Auger Boring Depth: 45.5'
Logged By: G. Cisneros and A. Curry Sample Method: Split-Spoon
[0
- o
¥ s|% o 2 BACKFILL
! = w
E 2l T |42 DESCRIPTION MATERIAL.
(2} g o =uw
o a = =
S z | @ & | 52
Same as above; no odor; no sheen.
SAND (SP)
Moist 50 Same as above; no odor; no sheen.
SAND (SP)
Moist 50 Same as above; no odor; no sheen.
SAND (SP)
Moist 50 Same as above; no odor; no sheen.
SAND (SP)
Moist 50 Same as above; no odor; no sheen.
SAND (SP)
Moist 50 Same as above; no odor; no sheen.
SAND (SP)
Moist 50 Same as above; no odor; no sheen.
SAND (SP)
Gray to light brown, very dense, poorly graded, fine- to
Wet 50 medium-grained SAND; no gravel; no silf; strong HC

odor; slight sheen.

W 6/1/04




Boring Log No: SB-9 Sheet: 3 of 3

Project: 20-9335 Seattle, WA Drill Date: 6/1/04 Hammer Weight: 300 Ibs
Location: 1225 N 45th St Drilled by: Cascade Drilling Inc. Borehole Diameter: 8"
Client: Chevron Drill Method: Hollow-Stem Auger Boring Depth: 45.5'
Logged By: G. Cisneros and A. Curry Sample Method: Split-Spoon
[©]
- (o]
i g | o < BACKFILL
' = w
E a g x T 2 E DESCRIPTION MATERIAL
s |ol|S|&| & |3E
= o [ o o nZ
Wet to Sat| 30.2| 50 SAND (SP)
Same as above; no odor; no sheen.
SAND (SP)
Light to medium brown, very dense, poorly graded,
Sat. 21.8| 50 fine to medium SAND with 5 percent gravel and 5
percent silt; no odor; no sheen.
SAND (SP)
Light to medium brown, very dense, poorly graded,
fine to medium SAND; no silt; no gravel; no odor; no
Sat. 0 50 sheen.
46—
47—
48—
49—
50—
51—
i
52—
53—
54—
55—
56—
57
58




A Brpdovod Twraod Gy

Boring Log No: SB-10

Sheet: 10f 3

Project: 20-9335 Seattle, WA

Location: 1225 N 45th St
Client: Chevron
Logged By: G. Cisneros and A. Curry

Drill Date: 6/1/04
Drilled by: Cascade Drilling Inc.

Drill Method: Hollow-Stem Auger

Sample Method: Split-Spoon

Hammer Weight: 300 lbs
Borehole Diameter: 8"
Boring Depth: 43'

()
. (o]
& s |9 o 1 BACKFILL
, = w
E & g |=-: E 2 n>: DESCRIPTION MATERIAL
e} a | S| & | & | 2E
= o i () () nZ
o Ground Surface
o Silty, Gravelly Sand
Asphalt top 4"
1_.
Airknife to 8'
2 Gravelly, silty SAND.
34
4-—..
5
6—
7= i
8
. Silty, Gravelly SAND (SW) H
i 8- Reddish brown, very dense, well-graded, fine SAND £
Moist 0 50 E with 10 percent gravel and 5 percent silt; no odor; no o
: sheen. £
REE H
i Silty, Gravelly SAND (SW) 2
- : Same as above; no odor; no sheen. g
- "l H :
Moist 9.9 50 SAND (SP) o
11 Light brown to medium brown, very dense, poorly
graded, fine SAND; no odor; no sheen.
12 : Silty, Gravelly SAND (SW-SM)
Light brown to medium brown, very dense, well-
Moist 30 | 50 13 : § graded, gravelly, silty SAND with 10 percent gravel
: j and 5-10 percent silt; no odor; no sheen.
14—
15| ' Silty, Gravelly SAND (SW-SM)
Molst 30 50 E Same as above; no odor; no sheen.
16
174
T Silty, Gravelly SAND (SW-SM)
Moist 33 | 50 @ : Same as above; no odor; no sheen.

Silty, Gravelly SAND (SW-SM)
Same as above; no odor; no sheen.




% Boring Log No: $B-10 Sheet: 2 of 3

A% Brydyed Dveond Canpany
Project: 20-9335 Seattle, WA Drill Date: 6/1/04 Hammer Weight: 300 Ibs
Location: 1225 N 45th St Drilled by: Cascade Drilling Inc. Borehole Diameter: 8"
Client: Chevron Drill Method: Hollow-Stem Auger Boring Depth: 43"
Logged By: G. Cisneros and A. Curry Sample Method: Split-Spoon
(L
. o
i g9 o < BACKFILL
’ = w
E & g ;:E E : E DESCRIPTION MATERIAL
o e |8 | & | 8 | 3E
= o m o o nZ
= -
Moist 9 50 SAND (SP)
Light to medium brown, very dense, poorly graded,
fine- to medium-grained SAND; no silt; no gravel;
slight odor; no sheen.
. SAND (SP)
Moist 0 | 50 Same as above; no odor; no sheen.
SAND (SP)
Moist 0 50 Same as above; no odor; no sheen.
SAND (SP)
Moist 0 50 Same as above; no odor; no sheen.
SAND (SP)
Moist 0 50 Same as above; no odor; no sheen.
SAND (SP)
Moist 30 50 Same as above; no odor; no sheen.
SAND (SP)
Moist 0 50 Same as above; no odor; no sheen,
<t
e
SAND (SP) @
Wet 0 50 Same as above; no odor; no sheen. ¥




Boring Log No: SB-10 Sheet: 3 of 3

A% Brpkyvos Teeed Carany
Project: 20-9335 Seattle, WA Drill Date: 6/1/04 Hammer Weight: 300 lbs
Location: 1225 N 45th St Drilled by: Cascade Drilling Inc. Borehole Diameter: 8"
Client: Chevron Drill Method: Hollow-Stem Auger Boring Depth: 43"
Logged By: G. Cisneros and A. Curry Sample Method: Split-Spoon
Q
. o]
e g | 2 g BACKFILL
. = w
E a g - z 2 E DESCRIPTION MATERIAL
s |al|8|&| 2 |ZE
= o 0 a o nZ
Wet to Sat 0 50 SAND (SP)
Same as above; no odor; no sheen.
SAND (SP)
Light to medium brown, very dense, poorly graded,
fine to medium SAND; no odor; no sheen.
Wet 30 50
44—
45—
46—
47
48—
49—
50—
51—
.
52—
53—
54—
55—
56—
57—
58—
59—




SOIL BORING LOG

BORING No: SB-11
PAGE 1 of 4

PROJECT: 20-9355

CLIENT: Chevron
DATE: 4/21/05
LOGGED BY: S. Kline

LOCATION: 45th and Stone, Seattle, WA

DRILLER: Cascade Dirilling, Inc.

WELL DIAMETER:

DRILL METHOD: Hollow Stem Auger WELL DEPTH:
SAMPLE METHOD: Split Spoon WELL CASING:
HOLE DIAMETER: 8 inches WELL SCREEN:

HOLE DEPTH: 41 feet

FILTER PACK:

[ICASING ELEVATION: -

- - < |Sample] —~ w
pnalvical| 22| E | & | 3 N €| a
3 o [2) — leti
sample (32| E| 2 | 7|2 E| E | F LITHOLOGY / DESCRIPTION Hioll = piee)
Number |2 G| 2 Q1818 & & 5
ol @m|z|g £| o ®
AS |3 inches of Asphalt %
_ Hand Auger to 8 ft bgs :2:
g,
— (5)
11—
Dry —]
2 —
— SW/ |Light brown, fite SAND, silty (30-40%), roots and
—— SM |other organic debris, occasional cobbles up to 4"
— diameter. No odor, no sheen.
33—
y, p—
Dry 5—]
o .
— 5
c
66— , . @
_ Light brown to gray, fine grained SAND, organic
_lsw debris absent, less silt (10-20%), gravel and cobble
clasts up to 3 inch diameter (20%). No odor, no
] sheen.
7 —
8 —|
Dry | 3.4
9—|
10__ Drilled directly to 30 ft bgs without sampling.
11—

NOTES:




Backfill Details

Well Completion/

BORING No: SB-11
PAGE 2 of 4

WELL DIAMETER:
WELL DEPTH:

WELL SCREEN:

FILTER PACK:
[CASING ELEVATION: --

WELL CASING:

LITHOLOGY / DESCRIPTION

Drilled directly to 30 ft bgs without sampling.

IdALTIOS

SOIL BORING LOG

P T T T T T T T T T T T T T T T T T T T T T T T T 1 T T T T T 1 T T T 1T T T 717
Q:._Em_n__m_u_m__q_l,_w__m______w______uu_.

DRILL METHOD: Hollow Stem Auger
SAMPLE METHOD: Split Spoon
HOLE DIAMETER: 8 inches

DRILLER: Cascade Drilling, Inc.
HOLE DEPTH: 41 feet

|enau|

£
o
£
©

$| Aenooay

[oAeT Ja)epn

+9/SMO19

(wdd) aid

U0
aln)siop

LOCATION: 45th and Stone, Seattle, WA
CLIENT: Chevron
DATE: 4/21/05

PROJECT: 20-9355
LOGGED BY: S. Kline

Analytical
Sample
Number

NOTES:




—

SOIL BORING LOG

BORING No: SB-11
PAGE 3 of 4

PROJECT: 20-9355

LOCATION: 45th and Stone, Seattle, WA

CLIENT: Chevron
DATE: 4/21/05
LOGGED BY: S. Kline

DRILLER: Cascade Drilling, Inc.
DRILL METHOD: Hollow Stem Auger
SAMPLE METHOD: Split Spoon
HOLE DIAMETER: 8 inches

HOLE DEPTH: 41 feet

WELL DIAMETER:
WELL DEPTH:
WELL CASING:
WELL SCREEN:
FILTER PACK:

|CASING ELEVATION: -

s < |Sampld ~ | w
—_ [0)
Anaiytical |2 €| E | 3 |3 [ | & | & Well Completion/
sample 32| £ £ |3 (2 F £ |5 LITHOLOGY / DESCRIPTION b Lol
28| o O |[&]8 g| o = Backfill Details
Number |= O =2 =1 o |9 E| W O
Ll |=2|lg 5| o |®
23—
24 —
25—
26— Drilled directly to 30 ft bgs without sampling.
27 — g
] 5
I c
[
— m
28—
29—
30—
36 —
Damp| 49.6 )
50 31—
—lsw Brown, fine to medium grained SAND, well sorted.
— No odor, no sheen.
32—
33—

NOTES:




SOIL BORING LOG BORING No: SB-11

PROJECT: 20-9355

CLIENT: Chevron
DATE: 4/21/05
LOGGED BY: S. Kline

LOCATION: 45th and Stone, Seattle, WA

PAGE 4 of 4
DRILLER: Cascade Drilling, Inc. WELL DIAMETER:
DRILL METHOD: Hollow Stem Auger WELL DEPTH:
SAMPLE METHOD: Split Spoon WELL CASING:
HOLE DIAMETER: 8 inches WELL SCREEN:
HOLE DEPTH: 41 feet FILTER PACK:

|cASING ELEVATION: --

Analytical
Sample
Number

Moisture
Content

PID (ppm)

BLOWS/6"

Water Level

LITHOLOGY / DESCRIPTION

DEPTH (ft.)
SOIL TYPE

Well Completion/
Backfill Details

Damp

Damp)

SB-11-38 | Wet

Wet

5306

5306

5306

67.7

29

37

50/6

20

30

20

20

20

34— Same as above.

Same as above. Gray coloration. Slight hydrocarbon
odor, no sheen.

Same as above. Moderate hydrocarbon odor, no
sheen.

Same as above. SB-11-38 collected.

— Same as above.

e
AR

T

[}
-
c
=]
-
c
3
m

W

7

N

N

N

N

N

NN

)

N AN
TR

7

=

Total depth = 41 ft bgs.

NOTES: FID maximum reading = 5306
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SOIL BORING LOG

BORING No: SB-12

N /. v | sy
F g ' A [}
PAGE 10f 4
PROJECT: 20-9355 DRILLER: Cascade Dirilling, Inc. WELL DIAMETER:
LOCATION: 45th and Stone, Seattle, WA DRILL METHOD: Hollow Stem Auger WELL DEPTH:
CLIENT: Chevron SAMPLE METHOD: Split Spoon WELL CASING:
DATE: 4/21/05 HOLE DIAMETER: 8 inches WELL SCREEN:
LOGGED BY: S. Kline HOLE DEPTH: 40.5 feet FILTER PACK:
|cASING ELEVATION: -
= < |Samplel —~ w
— s [0 P
Analytical | € €| £ e 13 £ o )
28| & 213818 = Well Completion/
sample 22| E| £ | 2|8 T £ | F LITHOLOGY / DESCRIPTION plo
S Q| o (@] 2l @ o — Backiill Details
Number |Ss O| 2 > B8 £ i o)
o o[z |2 £| o 17}
AS |3 inches of Asphalt 2
Airknife to 8 ft bgs g
c
- 3
41— :
Dry | 8.1 —
2 —
33—
‘] sp .
— Brown, coarse to fine grained SAND, poorly sorted,
— 10-20% 1 inch gravel clasts, organic debris (roods
— and wood splinters).
5_
== 2
=
— o
€
6— @
7 —
Dry 8
— SW
o P
10 B Drilled directly to 20 ft bgs without sampling.
11—

NOTES:




e — SOIL BORING LOG BORING No: SB-12
PAGE 2 of 4
PROJECT: 20-9355 DRILLER: Cascade Drilling, Inc. WELL DIAMETER:
LOCATION: 45th and Stone, Seattle, WA DRILL METHOD: Hollow Stem Auger WELL DEPTH:
CLIENT: Chevron SAMPLE METHOD: Split Spoon WELL CASING:
DATE: 4/21/05 HOLE DIAMETER: 8 inches WELL SCREEN:
LOGGED BY: S. Kline HOLE DEPTH: 40.5 feet FILTER PACK:

ICASING ELEVATION: --

= % < |Sample = w
Analytical [ E [ 5 | 3| _| & | & i
sample |22| £ | 2 [Z|8 8 = | F LITHOLOGY / DESCRIPTION b
S 9| [e) oS la $ o = Backfill Details
Number [= o] 2 _: S |9 €| w o
oL@z =] o )
12—
13—
14—
15—
— Drilled directly to 20 ft bgs without sampling.
16—
17—
18 —
19—
] ]
20 20 |
38 | 25 7
7
40 = ’//¢
21— Light brown to light gray, fine to medium, well sorted , ’/2
SW [SAND, sub rounded to angular grains. No gravel, _
7 10% silt. No odor, no sheen.
22—

NOTES:




—

SOIL BORING LOG

BORING No: SB-12
PAGE 3 of 4

PROJECT: 20-9355

DRILLER: Cascade Drilling, Inc.

WELL DIAMETER:

LOCATION: 45th and Stone, Seattle, WA DRILL METHOD: Hollow Stem Auger WELL DEPTH:
CLIENT: Chevron SAMPLE METHOD: Split Spoon WELL CASING:
DATE: 4/21/05 HOLE DIAMETER: 8 inches WELL SCREEN:
LOGGED BY: S. Kline HOLE DEPTH: 40.5 feet FILTER PACK:
|CASING ELEVATION: —
= < |Samplel —~ w
— [0) Py
Anaiytical |22 E | 3 | 3 |2 E | = i
22 © Well C let
sample |ZE| S| = | 52 2 E |5 LITHOLOGY / DESCRIPTION Sl Samplafiory
o Rl o o 18 8| o = Backfill Details
Number S O| = | c |3 E| W o
0. m = |leg —=| O 1)
23—
24 —
25—
14 —
Dampf 1857 | 23 26—_ Same as above. Slight solvent type odor - not
27 ] hydrocarbon odor, no sheen.
27 —
2
] 5
—_|sw H
28—
29—
30—
20 —
Damp| 22.2 | 25 — Same as above. Slighty more silt content (10-20%).
31—
30 -]
32 —
32—
Damp
/Dry 71 46 _—
15 —
33—

NOTES:




— i —
T ———————————
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SOIL BORING LOG

BORING No: SB-12
PAGE 4 of 4

PROJECT: 20-9355

LOCATION: 45th and Stone, Seattle, WA

CLIENT: Chevron
DATE: 4/21/05
LOGGED BY: S. Kline

DRILLER: Cascade Drilling, Inc.
DRILL METHOD: Hollow Stem Auger
SAMPLE METHOD: Split Spoon
HOLE DIAMETER: 8 inches

HOLE DEPTH: 40.5 feet

WELL DIAMETER:
WELL DEPTH:
WELL CASING:
WELL SCREEN:
FILTER PACK:

|cASING ELEVATION: -

=, : o) oy w
Analytical | € €| § §, gl | £ | & i
sample (2| £ | £ | 2|8 5 £ IF LITHOLOGY / DESCRIPTION e
2R o (e} 218 g| o = Backfill Details
Number |s O | 2 =1 |8 €| w o
o lm |zl 5| o |®
21 —
Damp gl
154 23 —
/Dry 34—
21 — Same as above. Gray coloration, increased moisture
SB-12-36 — content. Hydrocarbon odor, no sheen. SB-12-34.5
19 — collected.
35—
5306 | 19 —|
23 —
SB-12-36 36— ,
- [
22 — -
Wet | 5306 —SW E
50/2" 37— Same above. Gray coloration. Moderate odor, no @
— sheen. SB-12-36 collected. 7
14 - |
38— é%
Wet | 1877 19 =} L
VA
__ Moderate to slight odor. SB-12-39 collected. %%
58.1 [ 30 = gé
40— .
30 — %Zg
_ Total depth = 40.5 ft bgs.
41—
42 —
43 —
||| 44—

NOTES: FID maximum reading = 5306




SOIL BORING LOG

BORING No: SB-13
PAGE 1 of 4

PROJECT: 20-9355

DRILLER: Cascade Drilling, Inc.

WELL DIAMETER:

LOCATION: 45th and Stone, Seattle, WA DRILL METHOD: Hollow Stem Auger WELL DEPTH:
CLIENT: Chevron SAMPLE METHOD: Split Spoon WELL CASING:
DATE: 4/21/05 HOLE DIAMETER: 8 inches WELL SCREEN:
LOGGED BY: S. Kline HOLE DEPTH: 41 feet FILTER PACK:
|CASING ELEVATION:
= < |Sample] —~ w
—_ [} B
Analytical |€ €| § 2 b E e )
28| & @ 2 = Well Completion/
sampie 22| E |2 |2 |8 5| £ | F LITHOLOGY / DESCRIPTION o et
S 3| n (e 219 &| o = Backfill Details
Number s O| B i |8 2| w o
oo =g £| o @
_LAS 3 inches of Asphalt e
Airknife to 8 ft bgs =
]
— (3]
Dry 1— 7
[ -
] Brown, fine grained SAND, poorly sorted, coarse
organic debris, gravel clasts (10%).
e
Dry y e—
— SW/
—1 SM
- Y
— 2
=
—] 2
c
6 — @
] Same as above. Boulders up to 8 inches in diameter f
(rounded glacial erratics).
7 —]
Dry —
8 —
99—
10 ] Drilled directly to 30 ft bgs without sampling.
11— ¥

NOTES:




SOIL BORING LOG

BORING No: SB-14
PAGE 10f 4

PROJECT: 20-9355

CLIENT: Chevron
DATE: 4/21/05
LOGGED BY: S. Kline

LOCATION: 45th and Stone, Seattle, WA

DRILLER: Cascade Drilling, Inc.
DRILL METHOD: Hollow Stem Auger
SAMPLE METHOD: Split Spoon
HOLE DIAMETER: 8 inches

HOLE DEPTH: 39.5 feet

WELL DIAMETER:
WELL DEPTH:
WELL CASING:
WELL SCREEN:
FILTER PACK:

|CASING ELEVATION: --

— % < |Sample = w
Analytical |S €| § 5 | @ = = i
28| 8|2 S s Well letion/
sample 1221 & | 2 |2 |8 B £ | F LITHOLOGY / DESCRIPTION o
53| n o) S |3 o = Backfill Details
Number |= o | B a 3|9 2| w O
| Rubble top 3 inches. .
Airknife to 8 ft bgs. ®
]
— [3)
Dry 11— 7
2— Brown, fine grained SAND, poorly sorted, 10% silt,
4.9 — 10-20% 1 inch rounded gravel clasts, occasional 3-4
—_— inch cobbles. No odor, no sheen.
Dry 3 —
4—]
5|
| o
N— 2
5
6 Same as above. 1 foot rounded boulder brought out <
by airknife. @
] #
y
8
o S
] Drilled directly to 30 ft bgs.
10 —
11—
]

NOTES:




SOIL BORING LOG

BORING No: SB-15
PAGE 1 of 1

PROJECT: 20-9355

LOCATION: 45th and Stone, Seattle, WA

CLIENT: Chevron
DATE: 4/21/05
LOGGED BY: S. Kline

DRILLER: Cascade Drilling, Inc.
DRILL METHOD: Hollow Stem Auger
SAMPLE METHOD: Split Spoon
HOLE DIAMETER: 8 inches

HOLE DEPTH: 39.5 feet

WELL DIAMETER:
WELL DEPTH:
WELL CASING:
WELL SCREEN:
FILTER PACK:

ICASING ELEVATION: --

— % %) Sarﬂple ; L
Analytical |[SE| E | & 5 > E o .
2 © Well C letion/
sample (32| & | 2 |2 |8 Bl E | F LITHOLOGY / DESCRIPTION e
56| n o S la § o — Backfill Details
Number |s 0| 2 =5 s |0 2 I o)
@ |z|g El o |@
_| AS [Asphalt top 3 inches. -
] Airknife to 8 ft bgs. ‘g
&
- AY)
Dry 11—
9.2 2—
33—
— ]
4— SP/ |Brown, fine grained SAND, poorly sorted, 20% silt e
— SM |and fine gravel, organic debris (wood splinters) s
— present. No odor, no sheen. §
5— ¥
6 —oI
7 —
Dry —
G il
] Total depth = 8 ft bgs.
[ -
10—
11—

NOTES:




SOIL BORING LOG

BORING No: SB-16
PAGE 10f4

PROJECT: 20-9355

LOCATION: 45th and Stone, Seattle, WA

CLIENT: Chevron
DATE: 4/22/05
LOGGED BY: S. Kline

DRILLER: Cascade Drilling, Inc.
DRILL METHOD: Hollow Stem Auger
SAMPLE METHOD: Split Spoon
HOLE DIAMETER: 8 inches

HOLE DEPTH: 39.5 feet

WELL DIAMETER:
WELL DEPTH:
WELL CASING:
WELL SCREEN:
FILTER PACK:

|[CASING ELEVATION: -

= g < |Sample o w
Analytical |2 €| E | § [3[|> | & | & i
sample |32/ & | 2 |5 |8 F| E | F LITHOLOGY / DESCRIPTION s s
Number |2 3| 2 o[£ 8| o = Backfill Details
=0 = | T |18 E L O
o o [z | £| o )
| Rubble top 3 inches. a
Airknife to 8 ft bgs. °
]
— o
11— 7-
2|
o pa—
4— ; . .
| Brown, well sorted, fine to medium grained SAND,
no rounded clasts.
G
N ¥
Fr— S
E
o] 2
c
6 — @
— r
7 —
8
9—|
| Drilled directly to 30 ft bgs.
10—
11—
o

NOTES:




ELL/BORING LOCATION MAP
N d5TH ST .

I =}
E:ﬁ

Delta Environmental Consultants, inc.

WELL/BORING: MW-1

DATE:

10/10/00

DRILLING METHOD: Hollow Stem Auger

PROJECT: M000-524

SAMPLING METHOD: DM Split Spoon

CLIENT: Chevron 209335

BORING DIAMETER: 8"

LOCATION: E. of 1225 N. 45th St.

BORING DEPTH: 42'

CITY: Wallingford

WELL CASING: 2" SCH 40 PVC

L Iawed
e _L_ CO.JSTATE: WA, WELL SCREEN: 32-42' (0.020")
DRILLER: Cascade SAND PACK: 30-42' (#10/20)
gluls % peluwelo |&] | o] g |WATERLEVEL:
WELL/BORING '@ 212 %a Eﬁ% Tm Em Uy x § TIME:
— — 7]
COMPLETION | ﬁ % uzJ % % o % % g lelJé § gE é § DATE:
ah 4 1 el ek 2 © | 3 [DESCRIPTION/LOGGED BY: Shawn M.

B *

O35 1
/ / 2
% % ;
/ / opl ¢ | 00 5T 12| sM | sILTY SAND: brown; 30% fines; 20% very fine to fine sand;
/ / 50 6j§ : medlum sand: 5% gravel; medium dense; no TPH odor.
% %
% / Dpp 70 0.0 SAND: graylsh brown; 5% fines; 95;% very fine to fine sand;
% / dense; no TPH odor.
7 % |
% / Dp| 60 0.0 SAND: grayish brown; 5% fines; 95% very fine to fine sand;
/ % dense; no TPH odor. '
% / - Dp ' 32 ' 0.0 ‘| SAND: graylsh brown; 5% fines; 95% very fine to fine sand;
% / 50 dense; no TPH odor.

12



" WELL/BORING LOGATION MAP Delta Environmental Consultants, Inc. WELL/BORING: MW-1
4 ) DATE: 10/10/00 DRILLING METHOD: Hollow Stem Auger
PROJECT: M000-524 SAMPLING METHOD: DM Split Spoon
'ij CLIENT: Chevron 209335 BORING DIAMETER: 8"
LOCATION: E. of 1225 N. 45th St. BORING DEPTH: 42'
CITY: Wallingford WELL CASING: 2" SCH 40 PVC
CO./STATE: WA. WELL SCREEN: 32-42' (0.020")
DRILLER: Cascade SAND PACK: 30-42' (#10/20)
wtewlh= > a4 | WATER LEVEL:
ri>o|n o — | o !
WELL!BORING‘Z ga e E§ T8 EL-J gg%’ T % TIME:
—— hd w
COMPLETION || 512 22195 |23 |WE SRS & | » [oaTe:
oa|UF|(osz"~1W| 5 o|g
vi¥|Z| " ®|C @ > |DESCRIPTION/LOGGED BY: Shawn M.
27
% % M} 50 0.0 SAND: grayish brown; 5% fines; 95% very fine to flne sand;
/ / dense; no TPH odor,
: Ml 32 0.0 SAND: grayish brown; 5% fines; 95% very fine to fine sand;
50 dense; no TPH odor,
AN
W| 35 0.0 SAND: grayish brown; 5% fines; 95% very fine to fine sand;
50 dense; no TPH odor,
15 0.0 SAND: graylsh brown; 5% fines; 95% very fine to fine sand;
30 dense; no TPH odor.
- — Bottom of boring @ 42",
— — 43
- —_ 44




, WELL/BORING L(R“Cs%‘iréQN MAP Delta Environmental Consultants, Inc, WELL/BORING: MW-2
4_ __I_ b DATE: 10/11/00 DRILLING METHOD: Hollow Stem Auger
! = PROJECT: M000-524 SAMPLING METHOD: DM Split Spoon
I}I i. g"_j CLIENT: Chevron 209335 BORING DIAMETER: 8"
;o MW-2 ) 4 LOCATION: E.of 1225 N. 45th St, BORING DEPTH:; 43'
- .t
=7 |4 CITY: Wallingford WELL CASING: 2" SCH 40 PVC
b—~d ol CO./STATE: WA. WELL SCREEN: 32-42' (0.010")
DRILLER: Cascade SAND PACK: 30-43" (#10/20)
alWis i |h= > < | WATER LEVEL:
i R 4 CloE|ux ~ley1 Q2o :
WELL/BORING | @ | 22 ,,E,w Fg|zd Em W X | 8 |TiMe:
-— et L]
COMPLETION |ir | £ |2 E% Sa %5 ggéigﬁ 2 [DATE:
viy|=|"a|c® ¢4 O | 3 |DESCRIPTIONILOGGED BY: Shawn M.
1
2
3
4
D 0.0 | SILTY SAND: reddish brown; 25% fines; very fine to fine sand;
P 186 ' 20% medium to coarse sand; 5% gravel; iron oxide staining;
dense; no TPH odor,
16
Dpl 21 0.0 SAND: grayish brown; 5% fines; 95% very fine to fine sand;
34 medium dense; no TPH odor.
34
1
Dp| 24 0.0 SAND: graylsh brown; 5% fines; 95% very fine to fine sand;
47 medium dense; no TPH edor.
31
27 0.0 SAND: grayish brown; 5% fines; 95% very fine to fine sand;
60 medlum dense; ho TPH odor.

12
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ELL/BORING LOCATION MAP
» N 45TH ST .

Delta Environmental Consultants, Inc.

WELL/BORING: MW-2

DATE: 10/11/00

DRILLING METHOD: Hollow Stem Auger

4
4_ I =3 PROJECT: M000-524 SAMPLING METHQD: DM Spilit Spoon
I}I i. E‘_‘JJ CLIENT: Chevron 209335 BORING DIAMETER: 8"
- MW-2 LOCATION: E. of 1225 N. 45th St. BORING DEPTH: 43’
I CITY: Wallingford WELL CASING: 2" SCH 40 PVGC
- CO.JSTATE: WA. WELL SCREEN: 32-42' (0.010")
DRILLER: Cascade SAND PACK: 30-43' (#10/20)
sluls ol = > o4 |WATER LEVEL:
[ adl B u o % Q :
wewusorme |53 [5|E5 B E|Z B EC(bes = | S e
— Nt L]
COMPLETION || i | & @% 8o %5 gigég g | g [pamE
vix|=|"a|c™ #| | © | > |DESCRIPTION/LOGGED BY: Shawn M.
% ////
//é % Dp; 27 0.0 SAND: grayish brown; 5% fines; 95% very fine to fine sand;
% / 60 mediumn dense; no TPH odor.
z Pp] 91 6.0 SAND: graylsh brown; 5% fines; 95% very fine to fine sand;
dense; no TPH odor.
\
Dp| 21 8.0 SAND: grayish brown; 5% fines; 95% very fine to fine sand;
wi 50 dense; ho TPH odor.
W| 26 67 SAND: gray; 5% fines; 95% very fine to fine sand; dense; strong
50 TPH odor.
W 24 64 SAND: gray; 5% fines; 95% very fine to fine sand; dense; strong
50 TPH odor.
Bottom of boring @ 43"

2/2
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ELL/BORING LOCATION MAP
- NASTHST =~

w
4. | * MwW-3|
N

|

i

—

I

-

Delta Environmental Consultants, Inc,

WELL/BORING: MW-3

DATE: 10/11/00

DRILLING METHOD: Hollow Stem Auger

PROJECT: M000-524

SAMPLING METHOD: DM Split Spoon

CLIENT: Chevron 209335

BORING DIAMETER: 8"

LOCATION: E. of 1225 N. 45th St.

BORING DEPTH: 45.5'

CITY: Wallingford

WELL CASING: 2" SCH40PVC

CO./STATE: WA.

WELL SCREEN: 35-45' (0.010")

DRILLER: Cascade

SAND PACK: 33-45.5' (i#10/20)

WELL/BORING
COMPLETION

K} FIRST
€ staewzED
MOISTURE
DENSITY
BLOWS /6".

FIELD TEST

PID {ppm)
SAMPLE

NUMBER
DEPTH
(FEET)

RECOVERY

SAMPLE
INTERVAL
GRAPHIC

USCS SYMBOL

WATER LEVEL;

TIME:

DATE:

DESCRIPTION/LOGGED BY: Shawn M.

Dp

Dp

Dp

Dp

I E T

10
30

100/3

35
50

30
50

0.0

0.0

0.0

0.0

-

18

19

21-

224

1 sMm

SM

o] SM

SILTY SAND: brown; 35% fines; 30% very fine to fine sand;

SILTY SAND: brown; 35% fines; 30% very fine to fine sand;
medium sand; 5% gravel; very dense; no TPH odor.

SILTY SAND: brown; 35% fines; 30% very fine to fine sand;
medium sand; 5% gravel; very dense; no TPH odor.

SAND: grayish brown; 5% fines; $5% very fine to fine sand; no
TPH odor.

medium sand; 5% gravel; loose to medium dense; no TPH odor.

1/3



L

_ WELL/BORING LQ%QJ@QN MAP Delta Environmental Consultants, Inc. WELL/BORING: MWwW-3
4 I o W-3l . DATE: 10/11/00 DRILLING METHOD: Hollow Stem Auger
N ! =T PROJECT: M000-524 SAMPLING METHOD: DM Split Spoon
I | g':] CLIENT: Chevron 209335 BORING DIAMETER: 8"
: LOCATION: E. of 1225 N. 45th St. BORING DEPTH: 45.58'
M1 CITY: Wallingford WELL CASING: 2" SCH 40 PVC
-] CO./STATE: WA. WELL SCREEN: 35-45' (0.010")
DRILLER: Cascade SAND PACK: 33-45.5' (#10/20)
oiwuls slh= > = |WATER LEVEL:
N oy w e |z Q :
WELL/BORING |@| 2 |2 %5 WE | u Em Wl T § TIME:
COMPLETION | & 5 g uZJ% EQ %% gld_i § %E é g DATE:
- 1723
viwiZ|{°@|z>|" % | | © |3 |DESCRIPTIONLOGGED BY: Shawn M.
% ?
% / Dp} 50 0.0 SAND: grayish brown; 5% fines; 95% very fine to fine sand; no
/ / TPH odor,
/ / Dp| 40 |- 0.0 SAND: grayish brown; 5% fines; 95% very fine to fine sand; no
/ % 50 TPH odor.
\
Dp| 50 0.0 SAND: grayish brown; 5% fines; 95% very fine to fine sand: no
TPH odor.
W1 40 0.0 SAND: grayish brown; 5% fines; 95% very fine to fine sand; no
30 TPH odor,
35

23




. \NEL'LIE}ORING LCN)%Q;iIlQN MAP Delta Environmental Consultants, Inc. WELL/BORING: MW-3
4_ | * MW'SI N DATE: 10/11/00 DRILLING METHOD: Hollow Stem Auger
! = PROJECT: M000-524 SAMPLING METHQD: DM 8plit Spoon
IY | gj CLIENT: Chevron 209335 BORING DIAMETER: 8"

: LOCATION; E. of 1225 N. 45th St. BORING DEPTH: 45.5'
=1 s CITY: Wallingford WELL CASING: 2" SCH 40 PVC
L4 COJSTATE: WA. WELL SCREEN: 35-46' (0.010")
DRILLER: Cascade SAND PACK: 33-45.5' (#10/20)

WATER LEVEL;
TIME:

WELL/BORING

COMPLETION OATE:

DENSITY
PID {ppm}
SAMPLE
DEPTH
{FEET)
GRAPHIC

SAMPLE
INTERVAL

NUMBER

K] FIRST
¢ sTasiLIZED
MOISTURE
BLOWS /6"
FIELD TEST
RECOVERY
USCS SYMBOL

DESCRIPTION/LOGGED BY: Shawn M.

2

60 45

I
L

SAND: grayish brown; 5% fines; 95% very fine to fine sand; no
TPH odor.

Bottom of boring @ 45.5'.

— - 49

— | 50

- - 51

[~ - 52

— = 53

— - 54

— . 55

— = 56

— ] 57

B - 58

[~ "‘ 59

— - 60

- = 61

B - 62

— — 63

o - 64

~ = 65

|— — 66+

33



" WELL/BORING LOCATION MAP Delta Environmental Consultants, Inc. |WELL/BORING: MW-4
4 | ) DATE: 10/10/00 DRILLING METHOD: Hollow Stem Auger
N ! ==, PROJECT: M000-524 SAMPLING METHOD:; DM Split Spoon

| | E‘_‘f CLIENT: Chevron 209335 BORING DIAMETER: 8"
: l\ﬂW-4. 3 LOCATION: E.of 1225 N. 45th St. BORING DEPTH: 43’
I{_ -I ¢ CITY: Wallingford WELL CASING: 2" SCH 40 PVC
L4 - CO./STATE: WA, WELL SCREEN: 32-42' (0.020")
DRILLER: Cascade SAND PACK: 30-43' (#10/20)
atlWly wlbh= > < |WATER LEVEL:
- o © NE|lwe i Ot o :
WELL/BORING | @ e Ew FE|gl|EG SR E |8 [mve
A2 = B o
COMPLETION i | & |2 E% 8o %5 g@%gg < 8 [DATE:
viw|Z|[“&@ ™ 2] | © | 3 |DESCRIPTIONLOGGED BY: Shawn M.
1
2 .
3
4
Dp| 55 0.0 5 —ﬁ 41| sm | siLTY sanD: brown; 30% fines; very fine fo fine sand; 20%
6— RN medium to coarse sand; 5% gravel; dense; no TPH odor.
7
8
9
bpl 60 | 0.0 10 = ‘11| sM | SILTY SAND: brownish gray; 16% fines; 85% very fine to fine
|- sand; dense; no TFH odor.
11
A
Dp| 32 2.0 SAND: brownish gray; 5% fines; 95% very fine to fine sand;
50 medium dense; no TPH odor. :
32 SAND: brownlsh gray; 5% fines; 95% very fine to fine sand;
50 medium dense; no TPH odor.

112




WELL/BORING L(R%l;ﬂ'é(_r)N MAP Delta Environmental Consultants, Inc. WELL/BORING; MW-4
4 | : DRILLING METHOD: Hollow Stem Auger
N ! ={ |, PROJECT: M000-524 SAMPLING METHOD: DM Spilit Spoon
| | E“_‘J :§ CLIENT: Chevron 209335 BORING DIAMETER: 8"
U
-MW-4 £ LOCATION: E. of 1225 N. 45th St. BORING DEPTH: 43'
”- _} o CITY: Wallingford WELL CASING: 2" SCH 40 PVC
L _L_ CO.ISTATE:; WA, WELL SCREEN: 32-42' (0.020")
DRILLER: Cascade SAND PACK: 30-43' (#10/20)
T N P >z = | WATER LEVEL:
ol ©ola W el Qe ie :
WELL/BORING § 212 %5 Eé T m EL—J W) T | E TIME:
COMPLETION | T gg ﬁg %Q gg Hu‘iﬁ%g % % [DATE:
- (%)
vib 463 I Kol R 21 | © | 3 [DESCRIPTIONILOGGED BY: Shawn M.
77 %
% % Dp| 50 SAND: grayish brown; 5% fines; 95% very fine to fine sand;
4 / dense; no TPH odor.
: s Dp| 50 SAND: grayish brown; 5% fines; 95% very fine to fine sand;
dense; no TPH odor.
\
Dp| 30 SAND: grayish brown; 5% fines; 85% very fine to fine sand;
50 dense; no TPH odor.
W| 30 SAND: grayish brown; 5% fines; 95% very fine to fine sand;
50 dense; no TPH odor.
Wl 40 SAND: grayish brown; 5% finas; 95% very fine to fine sand;
50 dense; no TPH odor,
j j Bottom of boring @ 43'.




. WELUBORING L%)%‘T\JéQN MAP Delta Environmental Consultants, Inc. WELL/BORING: MW-5
4_ l MW-5 @] ) DATE: 10/11/00 DRILLING METHOD: Hollow Stem Auger
! ==t PROJECT: M000-524 SAMPLING METHOD: DM Split Spoon
I?l | __'"j CLIENT: Chevron 209335 BORING DIAMETER: 8"
:  ; LOCATION: E. of 1225 N, 45th St. BORING DEPTH: 43'
- i
i1 ¢ CITY: Wallingford WELL CASING: 2" SCH 40 PVC
L-d - CO./STATE: WA. WELL SCREEN: 32-42' (0.010")
DRILLER: Cascade SAND PACK: 30-43' (#10/20)
glWlsnlh= z 4 |WATER LEVEL:
- gl S 0 e lu 14 - | 9 !
WELL/BORING | @ %E UE,U, Falgh EE Wug) T % TIME:
COMPLETION || £ (2| £ = 9% %5 i §§§ S | g |DATE:
- (2
viw|Z[°& | 2| | © | > |DESCRIPTIONILOGGED BY: Shawn M.
1
2
3
4
D| 16 24 ‘[71:1 sm | sILTY SAND: brown; 20% fines: very fine to fine sand;15%
21 . medium to coarse sand; 5% cobble; medium dense; no TPH
21 odor; trace iron oxide staining.
7
Dp; 16 | o7 SAND: graylsh brown; 5% fines; 95% very fine to fine sand;
19 slight TPH odor.
20
50 83 SAND: grayish brawn; 5% fines; 95% very fine to fine sand;
slight TPH odor,
50 71 SAND: graylsh brown; 5% fines; 95% very fine to fine sand;
slight TPH odor.

112
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ELL/BORING LOGCATION MAP
N 45TH ST .

="

Delta Environmental Consultants, Inc.

WELL/BORING: MW-5

DATE: 10/11/00

DRILLING METHOD: Hollow Stem Auger

PROJECT: MQ00-524

SAMPLING METHOD: DM Split Spoon

CLIENT: Chevron 209335

BORING DIAMETER: 8"

LOCATION: E. of 1225 N. 45th St.

BORING DEPTH. 43'

CITY: wallingford

WELL CASING: 2" SCH 40 PVC

CO./STATE: WA.

WELL SCREEN: 32-42' (0.010")

L DRILLER: Cascade SAND PACK: 30-43' (#10/20)
alul o =2 h o > 2 | WATER LEVEL;:
8l o lNE |y e Olag :
WELL/BORING '@ 210 E—,:; el Eh SR £ |5 e
sloa|Wa |z | 6|3
Av4 ) 4 T T o DESCRIPTION/LOGGED BY: Shawn M.
Y
% / 23
% % 24
/-/é / Dp| 30 73 257z SAND: grayish brown; 5% fines; 95% very fine to fine sand;
/o 50 . slight TPH odor.
/ / 26T
% % 27
% / 28
% /Z 29
: o Dp| 50 64 301 g4 SAND: graylsh brown; 6% fines; 95% very fine to fine sand;
] slight TPH odor.
311
32
33
34 '
Dp| 50 59 357 ﬁ SAND: grayish brown; 5% fines; 95% very fine to fine sand;
b slight TPH odor.
361
37
38
39
40 7 SAND: grayish brown; 5% fines; 95% very fine to fine sand; no
65 TPH odor.
40 3 42_: e SAND: grayish brown; 5% fines; 95% very fine to fine sand; no
70 ; TPH odar,
43
B ] a4 Bottom of boring @ 43

2/2



BORING LOG Page1of4 | Site: 209335

——— 4 BoringNo:  MW-6
e — Diameter:  8.25 inches
Y 7 . W 7 S
V. / ama Y A  J Date: 11/07/2005
An Employee-Owned Company
Northing: NA Driller: David (Cascade Drilling, Inc.) Total Depth:
Easting: NA Method: Hollow Stem 35.0 Ft
Elevation: NA Consulfant.  Simon Kline (SAIC) GW Depth:
26.0 Ft
8| Depth Blow Soil | Soil '
& Ft Moist. Cnt PPM. | Gode Pattern Soil Description Well Construction
0 g ¢
:
§ 2 i(Type 17 FILL) Brown, fine t
- | Dry sw § 3 _&Xﬁ% with we)ll-rgot‘lnr’\rc‘iecljngera?/glo and 10% silt
5 -
i Brown to gray, fine to medium SAND wit
1| o oo [ ] {ommiagme iejo godtan sAND wit
3
g
I 5 e
32 |||
| 10 L L___ _—— ey e

tLocus




BORING LOG Page 2 of 4

e o am 1 Seaseay
—_—— F G W S
Y /7 — W f I

Site:

209335

Boring No: MW-6
Diameter: 8.25 inches

yF— / amd ' A Ja Date: 11/07/2005
An Employee-Owned Company
Northing: NA Driller: David (Cascade Drilling, Inc.) Total Depth:
Easting: NA Method: Hollow Stem 35.0Ft
Elevation: NA Consultant:  Simon Kline (SAIC) GW Depth:
26.0 Ft

Depth | Blow Soil | Soll
Ft | Moist. | cnt | PPM | code |pattem

Recov

Soil Description

Well Construction

10 -

.

15 — | Moist SP

—_
T

120 1 L. RN P U S R

: Brown to gray, fine to medium SAND with
some gravel and 5% silt.

-----

.....




BORING LOG Page3of4 | Gite: 209335

—_— e Boring No: MW-6
- Diameter:  8.25 inches
BT 7 - . ¥ 7 IS
F /A ' A J Date: 11/07/2005
An Emplayee-Owned Company
Northing: NA Driller: David (Cascade Dirilling, Inc.) Total Depth:
Easting: NA Method: Hollow Stem 35.0 Ft
Elevation: NA Consultant:  Simon Kiline (SAIC) GW Depth:
26.0 Ft
8| Depth Blow| | Soil| Sol
& mt Moist. | «nt | PPM Code | Pattern Soil Description Well Censtruction
20 : %
s S0, T fedum SAND it —

2% T sp

Brown, fine to medium SAND with 10%
Sheen 0.0 silt; no odor; no sheen.

Zlso L L___ I |15 s 3 ___ e

Filter Pacic
I2/12'Momamy SAND

10 Slot Sch. 40 PVC:




BORING LOG Page 4 of 4

s e & a1 e
————. K A5V ___J___ g

Site:

209335

Boring No: MW-6
Diameter: 8.25 inches

F- /a1 A [ Date: 11/07/2005
An Employee-Owned Company
Northing: NA Driller: David (Cascade Drilling, Inc.) Total Depth:
Easting: NA Method: Hollow Stem 35.0Ft
Elevation: NA Consultant:  Simon Kline (SAIC) GW Depth:
26.0 Ft
3| Depth Blow | soit | Soll
el Rt Moist. Cnt PPM | Gcode | Pattern Soil Description Well Construction
30 . . .
Stieen 00 |sp [§ § {Erown finetomedum SAND with 10% g -
E v v el
ES Lot 8
.. s '§§
.| PO
| _|....| #®
| [ 35 |

kocus




BORING LOG Page1of4 | gite: 209335
- ... & W F 28 Boring No: MW-7
T Diameter:  8.25 inches
I /- . W 7 I
V- / aml ' A { Date: 11/07/2005
An Employee-Owned Company '
Northing: NA Driller; David (Cascade Drifling, Inc.) Total Depth:
Easting: NA Method: Hollow Stem 35.0Ft
Elevation: NA Consultant:  Simon Kline (SAIC) GW Depth:
26.0 Ft
‘3| Depth Blow Soil | Solf
el Ft Moist. | ~q¢ | PPM Code | Pattern Soil Description Well Construction
0 SW § H
x ¥ i(Type 17 FILL) Brown, fine t
T Dry glﬁle) v:ith we)ll—r:gmgeéngera?lgfarse
3 "
SP
5 ——
ot S Lo medm SAND vt
.j_g.
(]
t 2
: 3
H R S 5 5 |

tLocus




BORING LOG Page 2 of 4

_—— F a5 W sy
. AvEEWE e

Site: 209335
Boring No: MW-7
Diameter: 8.25 inches

F /el ' A 4 Date: 11/07/2005
An Employee-Owned Compary
Northing:' NA Driller: David (Cascade Drilling, Inc.) Total Depth:
Easting: NA Method: Hollow Stem 35.0 Ft
Elevation: NA Consultant:  Simon Kline (SAIC) GW Depth:
26.0 Ft
8| Depth Blow Soit | Soil
& Ft Moist. | et | PPM |code Pattern Soil Description Well Construction
9 : ' n
10 T i
Molst aH g:g\\?’e? ;c:‘ grfgb :Igﬁt.lo medium SAND with
15 2
&
:
i g2 |||
| |18 L L___ R O LS F LL




BORING LOG Page 3 of 4
yr = ) [ ] g

- e & s ssseeaay
e S5 W} iSa

209335

Boring No:  MW-7
Diameter; 8.25 inches

VF_ / am ' A 7 11/07/2005
An Employee-Owned Company
Northing: NA Driller: David (Cascade Drilling, Inc.) Total Depth:
Easting: NA Method: Hollow Stem 35.0Ft
Elevation: NA Consuitant:  Simon Kline (SAIC) GW Depth:
26.0 Ft
2| Depth Blow Soil | Soll
& Ft Moist. Cnt PPM Code | Pattern Soil Description Well Construction
18 -
20 + 3
Brown to , fine to medium SAND with
Moist sp gravet and 10% silt.
g .-.'.'.
E- .
&2 [
—— N e
2 3
) g
Y 0 EEyY V.| 3
gg
veesl ‘Q_

| 127 1 L ___ ——_— e




BORING LOG Paged4of4 | Gite: 209335
e === BoringNo:  MW-7
7 aa W 7 saaaaae Diameter: 8.25 inches
RN 7 . W 1A
- / ad VA Date: 11/07/2005
An Employee-Owned Gompany
Northing: NA Driller: David (Cascade Dirilling, Inc.) Total Depth:
Easting: NA Method: Hollow Stem 35.0 Ft
Elevation. NA Consuitant:  Simon Kline (SAIC) GW Depth:
26.0 Ft
g| Depth Blow Soil | Soll
gl rm Moist. | ent | PPM |code Pattern Soil Description Well Censtruction
i 7T | ot B o e 0 o SAND
’ 1 s0 :
30
i sp Gray, fine to coarse SAND; moderate odor;
Wet 1194 slight sheen. Mo
-EE
I ag .
[\ ]
gﬁ_: 1 2
L] ®
| @2
| 35 1.




BORING LOG Page 1 of 4
AN S S am—

Site: 209335
Boring No: MW-8

TTET T WA
™ — My ————— Diameter:  8.25 inches
BN 7 - . W 1 S
Wy / ama ' A Ji Date: 11/07/2005
An Employee-Owned Company
Northing: NA Driller: David (Cascade Drilling, Inc.) Total Depth:
Easting: NA Method: Hollow Stem 350 Ft
Elevation: NA Consultant:  Simon Kline (SAIC) GW Depth:
26.0 Ft
8| Depth Blow Soil | Soil
2 Ft Moist. Cnt PPM. | code Pattern Soil Description Well Construction
0 2
3
Type 17 FILL) Brown, fine t
Dry SW |a 8 gK IBD with gra)werlog\r’\rt‘i s?r?leosﬁgarse
- l eg
: 8
5 ——
Moist SP Brown, medium to coarsg SAND,
g
8
35 ||
| o L L___ SR U | JU - S

$Locus




BORING LOG Page2of4 | Site: 209335
.. A& N F AN Boring No: MW-8

i — Diameter: 8.25 inches

V- /a2l ' A /[ Date: 11/07/2005
An Employee-Owned Company
Northing: NA Driller: David (Cascade Drilling, Inc.) Total Depth:
Easting: NA Method: Hollow Stem 35.0Ft
Elevation. NA Consultant:  Simon Kline (SAIC) GW Depth:
26.0 Ft
2| Depth Blow Soil | Soil
& Ft Moist. Cnt PPM Code | Pattern Soil Description Well Construction
9 I
10 -+
&4
Moist SP Brown, medium to coarse SAND.
1
15 T~ 2
[&]
i 32_ Il
| 118 1 L___ ——_L A ]

tLocus




BORING LOG Page 3 of 4
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Site:

209335

Boring No: MW-8
Diameter: 8.25 inches

Vsl ' A  J Date: 11/07/2005
An Employee-Owned Company
Northing: NA Driller; David (Cascads Drilling, Inc.) Total Depth:
Easting: NA Method: Hollow Stem 35.0Ft
Elevation: NA Consuitant;  Simon Kiine (SAIC) GW Depth:
26.0 Ft
3| Depth Blow Soil | Soil
& Ft Moist. Cnt PPM Code|Pattern Soil Description Well Construction
18 E ¥
20 + Eog
Moist SP |& Brown, medium to coarse SAND.
g .
g e
i
25 + go L
]
B 0 -
y B
\ 4 A AN
N
P R SN N |0 i




BORING LOG Page 4 of 4

T — W
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Site:

209335

Boring No: MW-8
Diameter: 8.25 inches

Date: 11/07/2005
An Employee-Owned Company

Northing: NA Driller: David (Cascade Drilling, Inc.) Total Depth:

Easting: NA Method: Hollow Stem 35.0Ft

Elevation: NA Consultant:  Simon Kline (SAIC) GW Depth:

26.0Ft
3| Depth Blow Soil | Soil
& Ft Moist. | cpt | PPM | code |Pattern Soil Description Well Censtruction
i Moist § E Brown, medium to coarse SAND.
50 EoE
i . sp E : Gray, fine to coarse SAND with 5% silt;
Moist 1067 ¥ & {moderate odor; slight sheen.
f : a
H =
: S ||
i
: 5o
P 2 Ay g
P it 3
H ] &8
: n ] -« - g F}
HE | G e So
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SOIL BORING LOG

BORING No: MW-9
PAGE 10f 4

PROJECT: 20-9355

LOCATION: 45th and Stone, Seattle, WA
CLIENT: Chevron

DATE: 12/04/2006

LOGGED BY: G. Cisneros

DRILLER: Cascade Drilling, Inc.
DRILL METHOD: Hollow Stem Auger
SAMPLE METHOD: Split Spoon
HOLE DIAMETER: 8 inches

HOLE DEPTH: 45 feet

WELL DIAMETER: 2"

WELL DEPTH: 44.1'

WELL CASING: Sch. 40 PVC
WELL SCREEN: 29.1'-44.1"

FILTER PACK: 2/12 Monterey Sand

lCASING ELEVATION: 208.11 msl

i = % < |Sample = w
Anatical| SE| E | 5 | & [ > S = !
28| & 315 sl T b Well Completion/
Sample 2t = % 5 |2 % = o LITHOLOGY / DESCRIPTION Backill Details
Number [ = O | 2 3 T8 2| w O
L l@o|z|g £ O )
] Airknife to 8 ft bgs.
1 —
2 —
33—
4 —
— Brown, fine to medium grained SAND.
5 —
~ | sP
6 —
7 —
8 —
9 —
10—
24 — Light brown, fine to medium SAND, no silt, no gravel;
Moist | 0.1 — no odor; no sheen.
31 =
11
27

NOTES:




SOIL BORING LOG BORING No: MW-9

F___/a ' A (]
PAGE 2 of 4
PROJECT: 20-9355 DRILLER: Cascade Drilling, Inc. WELL DIAMETER: 2"
LOCATION: 45th and Stone, Seattle, WA DRILL METHOD: Hollow Stem Auger WELL DEPTH: 44.1"
CLIENT: Chevron SAMPLE METHOD: Split Spoon WELL CASING: Sch. 40 PVC
DATE: 12/04/06 HOLE DIAMETER: 8 inches WELL SCREEN: 29.1'-44.1'
LOGGED BY: G. Cisneros HOLE DEPTH: 45 feet FILTER PACK: 2/12 Monterey Sand
|CASING ELEVATION: 208.11 msl
- < |Sample] —~ w
— = [0) %
< - © > £ o
Analytical |2 €l E | = | 3 £ '
55| ¢ %) el = > Well Completion/
sample |BE| S| = | = |8 & £ | F LITHOLOGY / DESCRIPTION e
s 3|l n o) S la § o = Backfill Details
Number |Ss O] B b’ s|g £ i o)
& o | 2|y = o %)
Light brown, fine to medium SAND; no silt; no gravelj|
Moist] 0.01 | 27 — 9 Uneito medium = g
no odor; no sheen.
12—
13—
14—
15—
16 —
_| SP
17 Drilled directly to 30 ft bgs.
18 —
19—
20—
21—
22 —

NOTES:
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SOIL BORING LOG

BORING No: MW-9
PAGE 3 of 4

PROJECT: 20-9355

LOCATION: 45th and Stone, Seattle, WA
CLIENT: Chevron

DATE: 12/04/06

LOGGED BY: G. Cisneros

DRILLER: Cascade Drilling, Inc.
DRILL METHOD: Hollow Stem Auger
SAMPLE METHOD: Split Spoon
HOLE DIAMETER: 8 inches

HOLE DEPTH: 45 feet

WELL DIAMETER: 2"

WELL DEPTH: 44.1'

WELL CASING: Sch. 40 PVC
WELL SCREEN: 29.1"-44.1'

FILTER PACK: 2/12 Monterey Sand

ICASING ELEVATION: 208.11 msl

Well Completion/
Backfill Details

5 % < [Sample] z w

Analytical | E€| E | & g3 (> | & | &

sample |ZE| & | = | £ 1€ T L |F LITHOLOGY / DESCRIPTION

Number (28| 2 | Q | 8 s S L |3

L l@a|l=s|¢g 5| o |a
23—
24—
25—
26— Drilled directly to 30 ft bgs.
27—
“_|sP
28—
29—
30—
Moist| 0.1 | 50/3" - — Light brown, fine to medium SAND; no silt; no gravel;

— no odor; no sheen.
31—
32—
33—

NOTES:
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SOil. BORING LOG

BORING No: MW-9
PAGE 4 of 4

PROJECT: 20-9355

DRILLER: Cascade Drilling, inc.

WELL DIAMETER: 27

LOCATION: 45th and Stone, Seattle, WA DRILL METHOD: Hollow Stem Auger WELL DEPTH: 441
CLIENT: Chevron SAMPLE METHOD: Split Spcen WELL CASING: Sch. 40 PVC
DATE: 12/04/06 HOLE DIAMETER: 8 inches WELL SCREEN: 29.1"-44.1'
LOGGED BY: G. Cisneros HOLE DEPTH:45 feet FILTER PACK: 2/12 Monterey Sand
[cAsING ELEVATION: 208.11 ms!
- < 1Samplgg —~
— s o) p L
. — © > = o
Analyical | 2E| E | S | 3 [» = )
28| & (20 B ® Well Compietion/
sample 22| E| £ 2|8 8| £ |F LITHOLOGY / DESCRIPTION e
2R o e} 218 & o = Backfill Details
Number s o B2 ' s |8 £ ] o)
b ez =| o | &
34 ——
| e
Moist| 0.1 50 - Same as above; no odor; no sheen.
36
W [ |
Wet
MW-9-37.5 to Sat 0.1 S0 38 I Same as above; no odor; no sheen.
_|SP
39—
40—
41—
42—
43 —
44
1 Total depth = 45 ft bgs.

NOTES:
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SOIL BORING LOG

BORING No: MW-10
PAGE 10f4

PROJECT: 20-9355

LOCATION: 45th and Stone, Seattle, WA
CLIENT: Chevron

DATE: 12/04/2006

LOGGED BY: G. Cisneros

DRILLER: Cascade Drilling, Inc.
DRILL METHOD: Hollow Stem Auger
SAMPLE METHOD: Split Spoon
HOLE DIAMETER: 8 inches

HOLE DEPTH: 45 feet

WELL DIAMETER: 2"

WELL DEPTH: 44.1'

WELL CASING: Sch. 40 PVC
WELL SCREEN: 30'-45'

FILTER PACK: 2/12 Monterey Sand

|CASING ELEVATION: 207.29 msl

" = % o |Sample = w
Analytical| SE | § 73 S £ o )
28| & 315 ®s| T o Well Completion/
Number | = 0| 2 =1 89 £ w o
el o |z |g £l o a
] Airknife to 8 ft bgs.
1 —
2—|
33—
4—]
— Light brown, fine to medium grained SAND.
5—
~ | sP
6 —
7 —
8 —
9—I|
10—
Moist | 0.3 | 50/5" =] Light brown, fine to medium SAND, no silt, no gravel;
— no odor; no sheen.
11—

NOTES:
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SOIL BORING LOG BORING No: MW-10

I /. ¥ | e
F </ aa ' A (]
PAGE 2 of 4
PROJECT: 20-9355 DRILLER: Cascade Drilling, Inc. WELL DIAMETER: 2"
LOCATION: 45th and Stone, Seattle, WA DRILL METHOD: Hollow Stem Auger WELL DEPTH: 44.1'
CLIENT: Chevron SAMPLE METHOD: Split Spoon WELL CASING: Sch. 40 PVC
DATE: 12/04/06 HOLE DIAMETER: 8 inches WELL SCREEN: 30'-45'
LOGGED BY: G. Cisneros HOLE DEPTH: 45 feet FILTER PACK: 2/12 Monterey Sand
|CASING ELEVATION: 207.29 msl
- < [Sample] —~ w
— = [ A
. - © > = o
Analytical | 2 €| E = | 3 £ )
28| & S| ST & Well Completion/
sample |22| & | € |28 8 E | F LITHOLOGY / DESCRIPTION plefi
SRl o (e} Qo g o — Backfill Details
Number |= O 2 o 5 o £ i o)
o m | =g =| o %)
| Light brown, fine to medium SAND; no silt; no gravel;
no odor; no sheen.
12—
13—
14—
16—
16— @
- E
S
e 5
| sP 3
17 Drilled directly to 35 ft bgs.
18 —
19—
20—
21—
22—

NOTES:




- R SOIL BORING LOG BORING No: MW-10
PAGE 3 of 4
PROJECT: 20-9355 DRILLER: Cascade Drilling, Inc. WELL DIAMETER: 2"
LOCATION: 45th and Stone, Seattle, WA DRILL METHOD: Hollow Stem Auger WELL DEPTH: 44.1"
CLIENT: Chevron SAMPLE METHOD: Split Spoon WELL CASING: Sch. 40 PVC
DATE: 12/04/06 HOLE DIAMETER: 8 inches WELL SCREEN: 30'45'
LOGGED BY: G. Cisneros HOLE DEPTH: 45 feet FILTER PACK: 2/12 Monterey Sand
ICASING ELEVATION: 207.29 msl|
£ < |Samplel —~
— . [0) < L
. — © > = o
Analytical [ €€ E | 5 3 [ > E i
28| £ @ 4 © Well Completion/
sempie |22| E| 2|2 |8 £ |F LITHOLOGY / DESCRIPTION it
SR| nm (@] L 19 g o = Backfill Details
Number [= O g ] s |8 2| m o)
0 = e =] o n
23—
24—
25—
26—
27 —
SP Drilled directly to 35 ft bgs.
28—
29—
30—
31—
32—
| || 33

NOTES:




SOIL BORING LOG

BORING No: MW-10
PAGE 4 of 4

PROJECT: 20-9358

LOCATION: 45th and Store, Seattle, WA

CLIENT: Chevron

DATE: 12/04/08

LOGGED BY: G. Cisneros

DRILLER: Cascade Drilling, Inc.
DRILL METHOD: Hollow Sterr Auger
SAMPLE METHOD: Split Spoon
HOLE DIAMETER: 8 inches

HOLE DEPTH:45 feet

WELL DIAMETER: 2¢

WELL DEPTH: 44.1"

WELL CASING: Sch. 40 PVC
WELL SCREEN: 30'-45'

FILTER PACK: 2/12 Monterey Sand

lCASING ELEVATION: 207.29 msl

o = 5 S Samplel = ww
Analytical | SE| & b7 1> _| = & .
3 = il
sampie |ZE| S| 2 | 5|2 E| £ |5 LITHOLOGY / DESCRIPTION Well Completion/
SRl o o] 218 8| o = Backfill Details
Number s O B “ g 2 i o]
Ll e |z Sl a|o
34—
35 i
Moist] 0.3 | 50 h ] Light brown, fine to medium SAND; no silt; no gravel,
] no odor; no sheen.
36 — qﬂ,
N 5
T »
v ||
Wet ]
MW-10-37.5 03 50 ] Same as above; no odor; no sheen.
to Sat 38—
¥ sp
40 i
41—
42 —
43 —
44—l
I Total depth = 45 ft bgs.

NOTES: Ambient air reading from PID is 0.3-0.5 ppm




Appendix B:
Laboratory Reports

The Benham Companies, LLC
© A Wholly Owned Subsidiary
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Appendix C:
Vapor Modeling Results and Memo

The Benham Companies, LLC
AWholly Owned Subsidiary
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MEMORANDUM
To: Paul Fitzgerald — Seattle Housing Authority
From: Don Wyll
Date: 13 May 2005
Re: Vapor Modeling, ChevronTexaco Site No. 20-9335

Seattle Housing Authority Building

This memo details the revised Johnson and Ettinger vapor modeling information for the former
ChevronTexaco facility located on Stone Way and 45™ Avenue in Seattle, Washington. The vapor model
was completed to determine the expected soil vapor intrusion impacts in the proposed sub-grade parking
garage of the new building. The following memo and attachment present the input data used, assumptions
made, and the resulting risk calculations.

Previous soil sampling and analytical testing reveal that subsurface contamination exists on the property
above MTCA Method A cleanup levels. The area of contamination is restricted mainly to one corer of the
property (approximately 11% of the building footprint); however, model risk calculations were performed
assuming the contaminated layer underlies the entire building footprint. The highest detections of petroleum
constituents detected onsite were used as model input (Toluene = 48 mg/kg, Ethylbenzene = 61 mg/kg, and
total xylenes = 320 mg/kg). These values are from soil sample SB-8-37.5 collected 37.5 feet below ground
surface (bgs). Benzene was not detected in any soil samples collected onsite. Based on the analytical
results, benzene is not present onsite and does not create an indoor air inhalation risk. However, to run the
model in a conservative manner, a non-detect value of benzene (representative of site-wide analytical results,
< 0.26 mg/kg) was input into the model.

Soil physical parameters have not been analytically tested, so the pertinent model values for observed soil
types were used. Soils beneath the site have been described in previous investigations as sand and gravelly
sand. Sand was used as the soil type based on these previous investigations and on anticipated backfill
material.

The depths to the top and bottom of the contaminated zone were based on previous analytical data and the
proposed depth of the remedial excavation. Risk calculations were performed assuming an excavation depth
of 18 feet bgs and subsequent backfilling with clean fill, and a resultant contaminated zone extending from
18 to 45 feet bgs.

The depth below grade of the enclosed floor space and building dimensions were obtained from the
architectural drawings of the proposed building. The building design drawings show the garage basement
floor at ten feet bgs. The garage will extend across the entire building footprint. The building width is



shown as 92 feet, and the building length is shown as 310.28 feet. A basement ceiling height of 9 feet was
input into the model.

MTCA standard exposure assumptions were used as model mnput for exposure duration and averaging times
for carcinogens and noncarcinogens (WAC 173-340-750). Johnson and Ettinger default values for floor
wall crack seam width were increased from 0.1 cm to 0.5 cm to account for the expansion joints in the
garage floor. Per the building design, the slab thickness was set at four inches and model defaults were used
for differential pressure. A reasonable maximum exposure frequency was calculated assuming an individual
spent on a half hour in the garage per day, 365 days per year.

The final model input affecting the risk to human health is the indoor air exchange rate in the garage. The
garage will contain a mechanically operated fan (26,155 CFM) that is operated by a carbon monoxide
sensor. This fan will operate only if carbon monoxide concentrations are detected by the attached sensor
unit. A smaller volume ventilation system (1,300 CFM) will operate continuously to meet local building
codes. This lower volume exchange rate (calculated at 2.7) was used in model calculations. In reality the
exchange rate will likely be much higher over each 24 hour period as the main exhaust fan is occasionally
triggered by automobile exhaust.

The Johnson and Ettinger worksheet results show that insignificant incremental risk to human health will be
present in the proposed sub-grade parking garage of the Seattle Housing Authority building. This
determination was reached with conservative assumptions, including that the soils beneath the proposed
building are continuously contaminated from 18 to 45 feet bgs at the highest level of contamination detected
onsite, across the entire footprint of the building. In actuality, contamination is limited to one corner of the
building and the most heavily contaminated deep soil hot spots will be removed by bucket auger borings.
The model inputs also assume that removal of contaminated soil through excavation extends to 18 feet below
ground surface, that the total air exchange rate in the garage area is 2.7, and that individuals spend 30
minutes everyday, 365 days per year in the garage. The model results are as follows:

¢ The total carcinogenic risk: 1.7 X 107
¢ The total non-carcinogenic risk: 8.0 X 107

Based on these very conservative assumptions and the resulting risk calculations, we do not believe that any
additional vapor mitigation following soil excavation to 18 feet bgs is required to reduce the risk to human

health in the proposed parking garage.

Enclosures



