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ERI
ENVIRONMENTAL RESOLUTIONS, INC.

INDEPENDENT REMEDIAL ACTION REPORT
For

Former Texaco Facility 63-232-0037
8701Greenwood Avenue
Seattle, Washington

INTRODUCTION

Texaco Environmental Services (TES) retained Environmental Resolutions, Inc. (ERI) to prepare this
Independent Remedial Action Program (IRAP) report summarizing results of assessment and remediation
activities conducted at former Texaco facility 63-232-0037, located at 8701 Greenwood Avenue, in
Seattle, Washington. This IRAP report summarizes the results of previous assessment, monitoring, and
remediation activities conducted since 1991 and concludes with a recommendation that this document be
submitted to the Washington State Department of Ecology for review under the Independent Remedial
Action Program. Based on results of previous investigations, we recommend the report be submitted with
arequest for a no further action determination concerning soil at the site, with an interim no further action
determination concerning groundwater. A final no further action determination for groundwater would be
granted based on results of fourth quarter 1995 and first quarter 1996 groundwater sampling events
demonstrating compliance with Model Toxics Control Act cleanup standards.

BACKGROUND

The site is located on the northwest corner at the intersection of Greenwood Avenue North and North 87th
Street in Seattle, Washington, at an elevation of approximately 260 feet (80 meters) above mean sea level
(National Geodetic Vertical Datum [NGVD] 1929). The site location is shown on Plate P-1. Commercial
properties are present to the north, east, and south. Residential properties are present across the alley to
the west. The nearest surface water body is Green Lake approximately one mile to the southeast. The site
is currently vacant with no above-ground structures.

In June 1995, the property was sold. There are currently plans to develop the site as a commercial retail
facility. Drawings provided by the new owner indicate that the proposed new building will be built on
pilings and will cover most or all of the southern portion of the site. The remaining portion of the site will
be a paved parking area. The proposed building and parking arca are shown on the attached drawing
supplied by the new owner.

SITE HISTORY

The following summarizes the site history and results of previous assessment and remediation activities
conducted since 1991. A detailed chronology of previous investigations and a list of references are
included in Appendix A.

1927 Edmonds Drive SE, Renton, Washington 98088 206-227-0280 (FAX 208-227-0228)
Irvine e Novato o Seattle
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According to information obtained from TES, prior to 1946 the site contained a small service station and
wood-framed house. The underground storage tanks (USTs) appear to have been located at the
southeastern portion of the property. Additional information concerning the types, number, and sizes of
the tanks is not available. In 1946 Texaco leased the property, razed the service station building and
house, and constructed a full service gasoline station with one pump island and two service bays. The
USTs reportedly consisted of one 4,000-, one 3,500-, and one 2,000-gallon fuel storage tank and one 550-
gallon waste oil UST, located in the southern and eastern portion of the site. Plate P-2 is a site plan
showing prior tank lIocations.

Texaco purchased the site in 1967 and constructed a new service station including a new building with two
service bays and two pump islands. The USTs were replaced with two 10,000-gallon gasoline, one 350-
gallon waste oil, and one 1,000-gallon heating oil UST. A single 4,000-gallon gasoline UST was added in
1971. All tanks were reportedly located at the southeastern portion of the property and constructed of
single-walled steel. Figures provided by TES show a tank pit dewatering well and pump next to the UST
basin. Details concerning well construction are not known. No additional information on UST removal
and replacement is available.

In 1986, the USTs were removed and replaced with three 10,000-gallon gasoline and one 10,000-gallon
diesel UST. All USTs were reportedly constructed of single-walled fiberglass. The new tanks and
product piping were placed in approximately the same locations as the previous facilities. No additional
information on UST removal or excavation is available.

During March 1991, TES drilled seven borings and installed five groundwater monitoring wells (AGW-1
through AGW-5) near the pump islands and USTs (Plate P-2). Soil samples collected near the heating and
gasoline USTs reportedly contained total petroleum hydrocarbon (TPH) concentrations exceeding Model
Toxics Control Act (MTCA)! Method A Cleanup Levels. Confined groundwater was encountered
immediately beneath a silt and peat layer present between approximately 8 and 15 feet below ground
surface (bgs). AGW-3 was abandoned because of flowing conditions. Groundwater samples collected
from AGW-4 and AGW-5 contained concentrations of total xylenes and benzene, respectively, exceeding
MTCA Method A Cleanup Levels. Groundwater samples collected from AGW-1, AGW-2, and AGW-3
contained concentrations of benzene, toluene, ethylbenzene, and total xylenes (BTEX), and halogenated
volatile organic compounds (HVOCs) below MTCA Method A Cleanup Levels. Depth to water
measurements ranged between 0.5 and 3 feet below the tops of the casings, and suggested a groundwater
gradient directed toward the southwest. Historic depth to water measurements and groundwater laboratory
results are shown on the tables prepared by EMCON and provided in Appendix A.

Beginning in May 1991, groundwater samples were collected from the four monitoring weils on a
quarterly basis. Seven quarterly sampling events were conducted between May 1991 and June 1993.
Groundwater samples collected from AGW-1 and AGW-2 located near the gasoline USTs, and AGW-4
located at the downgradient portion of the property near the station building, generally contained
concentrations of total petroleum hydrocarbons and gasoline (TPH-G), and BTEX exceeding MTCA
Method A Cleanup Levels. Groundwater samples collected from AGW-1 and AGW-2 generally contained

'Chapter 173-340 WAC, The Model Toxics Control Act Cleanup Regulation, Method A Cleanup
Levels. Amended December 1993.
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the highest concentrations. During July 1991, a release was reported in the vicinity of the unleaded tank
turbine. This event appears to correlate with an increase in dissolved hydrocarbon

concentrations detected during the August 1991 sampling event. Except for the first two sampling events,
groundwater samples collected from AGW-5 contained analyte concentration below MTCA Method A
Cleanup Levels. Depth to water measurements generally suggested a groundwater gradient directed
toward the south and west.

In January 1994, the gasoline, diesel, heating oil, and waste oil USTs were decommissioned and removed
along with the product piping and pump islands. The building was also razed and the hoists removed.
During subsequent excavation activities, two approximately 1,250-gallon concrete sumps were discovered.
One of the sumps was removed, and the other left in place to avoid disturbing the underlying peat and silt
confining layer. During excavation activities, monitoring well AGW-4 was abandoned and removed to
allow excavation of additional hydrocarbon-impacted soil.

Soil samples were collected from separate excavations near the former USTs, hoists, and sumps following
removal of the USTs and related piping. Approximately 680 cubic yards of impacted soil were removed
from the areas of the former waste oil UST, hoists, and dispenser islands, and transported off-site for
treatment. Because of the confined groundwater conditions at the site, additional excavation was not
conducted to avoid disturbing the confining peat and silt layer.

Following removal of impacted soil, confirmation soil samples were collected at the limits of excavation.
All of the approximately 29 soil samples collected from the sidewalls of the gasoline and diesel, heating
oil, pump island, and hoist excavations following removal of hydrocarbon-impacted soil contained analyte
concentrations below MTCA Method A Cleanup Levels.

Approximately 23 confirmation soil samples were collected from the limits of the waste oil and sump
excavation following removal of impacted soil. Twelve of the 23 samples contained concentrations of
TPH-G, total petroleum hydrocarbons as diesel (TPH-D), as oil (TPH-O), and BTEX below MTCA
Method A Cleanup Levels. Eleven confirmation soil samples collected from the sidewalls and peat at the
bottom of the waste oil and sump area at the completion of excavation contained TPH-G, TPH-D, or
TPH-O concentrations exceeding MTCA Method A Cleanup Levels. Two of the eleven samples contained
benzene concentrations of 0.73 and 4.3 parts per million (ppm), exceeding the MTCA Method A Cleanup
Level of 0.5 ppm. However, the laboratory noted that seven of the eleven samples showed non-TPH
responses due to the peat matrix. The remaining four samples showed patterns consistent with TPH
responses. "The laboratory also noted the relatively low percent solids in the soil samples causing the
concentrations reported on a dry weight basis to show much higher responses compared to samples
reported on an as received basis. Locations of soil samples collected at the final limits of excavation that
contained analyte concentrations exceeding MTCA Method A Cleanup Levels are shown on Plate P-3.
Laboratory results recalculated on both a dry weight and as received basis are shown. A figure and table
prepared by EMCON showing the soil sample locations and laboratory results are included in Appendix A.
Laboratory reports are provided with chromatograms in Appendix B.

One soil sample (WO-NW-2), collected near the former waste oil UST was additionally analyzed for eight
Resource Conservation and Recovery Act (RCRA) metals, HVOCs, and polychlorinated biphenyls
(PCBs). Metals concentrations were below MTCA Method A Cleanup Levels; HVOCs and PCBs were not
detected. A laboratory report for the metals, HVOC, and PCB analyses is included in Appendix B.

3
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On March 11, 1994, two additional groundwater monitoring wells (AGW-6 and AGW-7) were installed
near the former location of AGW-4 and near the former pump islands. Soil samples collected above the
peat and silt confining layer contained concentrations of TPH-D and TPH-O exceeding MTCA Method A
Cleanup Levels.“However, the laboratory report again noted that the chromatograms did not match the
typical analyte fingerprints due to the peat matrix.

Groundwater samples were again collected during March and November 1994. Groundwater samples
collected from AGW-1, AGW-2, and AGW-6 contained benzene and total xylenes concentrations
exceeding MTCA Method A Cleanup Levels; the TPH-G concentration in the sample collected from
AGW-1 also exceeded the MTCA Method A Cleanup Level. Groundwater samples collected from AGW-5
and AGW-7 contained analyte concentrations below the method reporting limits (MRLs). Depth to water
measurements again indicated a groundwater gradient directed to the southwest.

Between March and December 1994, a combined air sparging/vapor extraction system was installed in the
former gasoline and diesel UST excavation. The system was operated by introducing air into the saturated
zone to volatilize dissolved hydrocarbons and increase the rate of natural biodegradation. Water levels
within the former excavation were controlled by pumping treated groundwater from the system into the
sanitary sewer using the adjacent dewatering well and pump. The groundwater treatment system was
operated between December 2, 1994, and June 27, 1995, recovering approximately 45.5 pounds of volatile
hydrocarbons. The groundwater recovery system removed and discharged approximately 649,600 gallons
of groundwater during this period.

Groundwater samples were collected from the five on-site wells during quarterly groundwater sampling

events conducted in February, June, and September 1995. Laboratory results indicated a general decline
in dissolved concentrations from earlier levels (Tables 1 and 2). Laboratory results from the most recent
groundwater sampling event indicate that analyte concentrations were below MTCA Method A Cleanup
Levels in every sample.

DISCUSSION
Sail

Information from previous well installation and groundwater sampling investigations indicates the site is
underlain from the surface to approximately 8 feet bgs by gravel, sand. and silt. A layer of peat and silt
underlies the upper unit extending to approximately 15 feet bgs. Below the peat and silt layer are
saturated sands and gravelly sands. The peat and silt layer appears to act as a confining layer separating
the saturated and unsaturated materials. The former gasoline and diesel UST basin appears to have been
excavated through the peat and silt confining layer allowing groundwater to accumulate in the tank basin.
A dewatering well and pump have historically been used to influence the water level in the gasoline and
diescl UST basin.
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Laboratory results of soil samples collected following UST removal and excavation activities in January
1994 indicate that soil above the peat and silt confining layer has been impacted by diesel- and oil-range
hydrocarbons in the area of the former waste oil UST and sumps. Approximately 680 cubic yards of
impacted soil were excavated and removed. Additional excavation was not conducted to avoid disturbing
the peat and silt confining layer. All 29 soil samples collected following excavation near the former
gasoline, diesel, and heating oil USTs, hoists, and dispenser islands contained TPH-G, TPH-D, TPH-O,
and BTEX concentrations below MTCA Method A Cleanup Levels.

Twelve of the 23 confirmation soil samples collected at the limits of the waste oil and sump excavation
following removal of impacted soil contained TPH-G, TPH-D, TPH-O, and BTEX concentrations below
MTCA Method A Cleanup Levels. The remaining eleven soil samples collected near the former waste oil
and sump area following excavation contained reported analyte concentrations exceeding MTCA Method
A Cleanup Levels (Plate P-3). However, the laboratory noted that seven of the eleven samples showed
non-TPH responses due to the peat matrix. This suggests that much of the concentrations reported as
diesel and oil probably result from natural properties of the peat and do not represent petroleum
hydrocarbons. The remaining four samples showed patterns consistent TPH responses. Chromatograms
for the eleven samples are included in Appendix B. In addition, the laboratory noted relatively low
percent solids in the peat samples causing the concentrations reported on a dry weight basis to show much
higher responses compared to samples reported on an as received basis. Six of the eleven soil samples
contained analyte concentrations below MTCA Method A Cleanup Levels when calculated on an as
received basis. Appendix B contains a laboratory report showing TPH concentrations recalculated on an
as received basis. '

Construction plans and drawings provided by the new owner indicate a building and paved parking area
covering the property including areas of remaining impacted soil. Areas of remaining impacted soil and
the location of the proposed building and parking areas are shown on Plate P-4,

Groundwater

Depth to water measurements collected since 1991 indicate groundwater depths ranging between
approximately 0 and 6 feet bgs with a gradient consistently directed toward the south and west. AGW-3
was abandoned immediately after installation because of flowing conditions. Groundwater appears to be
confined beneath a silt and peat confining layer present between approximately 8 and 15 feet bgs.

Gasoline-range hydrocarbons appear to have impacted groundwater. Concentrations of TPH-G and BTEX
have historically exceeded MTCA Method A Cleanup Levels. Groundwater samples collected from
AGW-1 and AGW-2 located near the gasoline USTs have historically contained the highest dissolved
hydrocarbon concentrations. Groundwater sampling results suggest that these concentration result from a
release from the unleaded turbine in July 1991. Concentrations of TPH-G and BTEX have decreased
since that time, falling sharply following soil excavation and treatment system operation conducted in
1994 and 1995. Hydrocarbon concentrations were below MTCA Method A Cleanup Levels in every
groundwater sample collected during the last sampling event conducted in September 1995. During the
prior sampling event conducted in June 1995, only the benzene concentration in the sample collected from
AGW-1 (5.3 ppb) slightly exceeded the MTCA Method A Cleanup Level of 5 ppb.

Diesel- and oil-range hydrocarbons do not appear to have impacted groundwater.

5
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CONCLUSIONS
Diesel- and Qil-Range Hydrocarhons

Soil impacted with diesel- and oil-range hydrocarbons appears to remain above the peat and silt confining
layer in the area of the former waste oil UST and sumps at the southwestemn portion of the site. However,
laboratory results indicate that much of the concentrations reported as diesel and oil result from matrix
interference associated with the peat, and probably do not represent petroleum hydrocarbons. Additional
excavation of hydrocarbon-impacted soil would likely disturb the underlying peat and silt confining layer.
It appears that the proposed new building and paved parking will cover remaining areas of impacted soil,
providing institutional controls to ensure protection of human health and the environment.

Diesel- and oil-range hydrocarbons do not appear to have impacted groundwater.
Gasoline-Range Hydrocarbons

Historic groundwater sampie laboratory results indicate that groundwater near AGW-1 and AGW-2 has
been impacted by gasoline-range hydrocarbons. During July 1991, a leak was reported in the vicinity of
the unleaded tank turbine. This event appears to correlate with an increase in dissolved hydrocarbon
concentrations detected during the August 1991 sampling event. Concentrations of TPH-G and BTEX
have decreased since that time, falling sharply following recent excavation and treatment system
operation. Hydrocarbon concentrations were below MTCA Method A Cleanup Levels in every
groundwater sample collected during the last sampling event conducted in September 1995.
Concentrations were below MTCA Method A Cleanup Levels in all but one sample collected during the
prior sampling event conducted in June 1995 (5.3 ppb in AGW-1). This suggests recent remedial
activities have been effective in reducing dissolved hydrocarbon concentrations.

Recent trends in laboratory results suggest that groundwater samples collected during the fourth quarter
1995 and first quarter 1996 groundwater sampling events, will likely contain analyte concentrations below
MTCA Method A Cleanup Levels.

RECOMMENDATIONS

ERI recommends that a copy of this report be submitted to Ecology for review under the Independent
Remedial Action Program. Based on available information, we recommend that TES request Ecology to
issue the following determinations:

. No further action concerning hydrocarbon-impacted soil at the site based on the location, type,
and concentration of contaminants, and hydrogeologic constraints imposed by the silt and peat
confining layer. Construction drawings and plans indicate that the proposed commercial retail
development for the site will likely provide institutional controls to ensure protection of human
health and the environment.
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An interim no further action determination concerning groundwater at the site contingent upon
results of additional groundwater sampling events. Recent laboratory results suggest that fourth
quarter 1995 and first quarter 1996 groundwater sample laboratory results will confirm that
hydrocarbon concentrations in groundwater are in compliance with Model Toxics Control Act
cleanup standards. A final no further action determination for groundwater would be issued once
laboratory results demonstrate compliance with these cleanup standards.
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APPENDIX A
CHRONOLOGY

During March 1991, TES drilled seven borings and installed five groundwater monitoring wells near the
pump islands and USTs. Monitoring well locations are shown on Plate P-2. Soil samples collected near
the heating and gasoline USTs reportedly contained total petroleum hydrocarbon (TPH) concentrations
exceeding Model Toxics Control Act (MTCA)* Method A Cleanup Levels. Confined groundwater was
encountered immediately beneath a silt and peat layer present between approximately 8 and 15 feet below
ground surface (bgs). Groundwater samples were collected from the five wells on April 3, 1991.
Following groundwater sample collection, AGW-3 was abandoned because of flowing conditions.
Groundwater samples collected from AGW-4 and AGW-5 contained concentrations of total xylenes and
benzene, respectively, exceeding MTCA Method A Cleanup Levels. Remaining groundwater samples
contained analyte concentrations below MTCA Method A Cleanup Levels. Depth to water measurements
ranged between 0.5 and 3 feet below the tops of the casings, and suggested a groundwater gradient
directed toward the southwest. Results of the investigation arc presented in the TES Report on Initial Site
Assessment dated July 18, 1991. Historic groundwater laboratory results and depth to water measurements
are presented in Tables T-1 and T-2.

Groundwater samples were again collected from the four remaining wells (AGW-1, AGW-2, AGW-4, and
AGW-5) on May 15, and August 15, 1991. Groundwater samples collected from AGW-1, AGW-4, and
AGW-5 during both the May and August 1991 contained benzene concentrations exceeding the MTCA
Method A Cleanup Level; the sample collected from AGW-1 also contained concentrations of toluene,
ethylbenzene, and total xylenes exceeding MTCA Method A Cleanup Levels. Groundwater samples
collected from AGW-4 and AGW-5 in May contained concentrations of total xylenes and toluene, :
respectively, exceeding MTCA Method A Cleanup Levels. Groundwater samples collected from AGW-1,
AGW-2, and AGW-4 during August 1991 contained concentrations of total petroleum hydrocarbons as
gasoline (TPH-G) exceeding the MTCA Method A Cleanup Level; the groundwater sample collected from
AGW.-2 also contained concentrations of benzene, toluene, and total xylenes exceeding MTCA Method A
Cleanup Levels. The TPH-G concentrations detected during the August 1991 sampling event appeared to
be related to a leak in the vicinity of the unleaded tank turbine in July 1991. The groundwater sample
collected from AGW-4 also contained a concentration of total petroleum hydrocarbons as diesel (TPH-D)
exceeding the MTCA Method A Cleanup Level. Depth to water measurements suggested a groundwater
gradient directed toward the southwest. Results of the investigation are presented in the TES Quarteriy
Update Report dated November 15, 1991.

EMCON Northwest, Inc. (EMCON), conducted quarterly groundwater sampling activities on November
21, 1991, and March 6, 1992. Groundwater samples collected from AGW-1 and AGW-2 during both
sampling events contained concentrations of benzene, toluene, ethylbenzene, and total xylenes (BTEX),
and TPH-G exceeding MTCA Method A Cleanup Levels; the groundwater sample collected from AGW-2
also contained concentrations of TPH as oil (TPH-O) exceeding the MTCA Method A Cleanup Level. The
sample collected from AGW-4 during the November 1991 sampling event contained concentrations of
TPH-G, TPH-O, benzene, toluene, and total xylenes exceeding MTCA Method A Cleanup Levels, samples
collected from AGW-4 during March 1992 contained benzene and toluene concentrations exceeding
MTCA Method A Cleanup Levels. Groundwater samples collected from AGW-5 contained analyte
concentrations below MTCA Method A Cleanup Levels. Depth to water measurements again suggested a
groundwater gradient directed toward the southwest. Results of the investigation are presented in the




EMCON Quarterly Ground Water Sampling Report dated May 7, 1992. ’(This document does not appear
on Ecology’s list of files.)

EMCON collected groundwater samples from the site on November 6, 1992. Groundwater samples
collected from AGW-1 and AGW-2 contained concentrations of TPH-G and BTEX exceeding MTCA
Method A Cleanup Levels. The sample collected from AGW-4 contained a benzene concentration
exceeding the MTCA Method A Cleanup Level. Analyte concentrations in the groundwater sample
collected from AGW-5 were below the MRL. Depth to water measurements again suggested a
groundwater gradient directed toward the southwest. Results of the investigation are presented in the
EMCON Quarterly Groundwater Sampling Report dated December 4, 1992.

EMCON again conducted quarterly groundwater sampling activities on March 26, 1993. Groundwater
samples collected from AGW-1 and AGW-2 contained concentrations of benzene, ethylbenzene, total
xylenes and TPH-G exceeding MTCA Method A Cleanup Levels. The sample collected from AGW-4
contained concentrations of benzene, ethylbenzene, and total xylenes exceeding MTCA Method A
Cleanup Levels. No analytes were detected in the groundwater sample collected from AGW-5. Depth to
water measurements suggested a groundwater gradient directed toward the west and south. Results of the
investigation are presented in the EMCON Quarterly Groundwater Sampling Report dated July 1, 1993.
4 (This document does not appear on Ecology’s list of files.)

EMCON conducted quarterly groundwater sampling activities on June 9, 1993. Groundwater samples
collected from AGW-1 and AGW-2 again contained concentrations of benzene, ethylbenzene. total
xylenes, and TPH-G exceeding MTCA Method A Cleanup Levels. The sample collected from AGW-4
contained concentrations of BTEX, TPH-G, and TPH-D exceeding MTCA Method A Cleanup Levels. No
analytes were detected in the groundwater sample collected from AGW-5. Depth to water measurements
suggested a groundwater gradient directed toward the west and south. Results of the investigation are
presented in the EMCON Groundwater Sampling Report dated September 23, 1993.

In January 1994, the gasoline, diesel, heating oil, and waste oil USTs were decommissioned and removed
along with the product piping and pump islands. The building was also razed and the hoists removed.
During subsequent excavation activities, two approximately 1,250-gallon concrete sumps were discovered.
One of the sumps was removed, and the other left in place to avoid disturbing the underlying peat and silt
confining layer. During excavation activities, monitoring well AGW-4 was abandoned and removed to
allow excavation of additional hydrocarbon-impacted soil. Well abandonment activities were supervised
by a licensed well driller.

Soil samples were collected from separate excavations near the former USTs, hoists, and sumps following
removal of the USTs and related piping. Following receipt of laboratory results, additional excavation
activities were conducted to remove hydrocarbon-impacted soil. Approximately 680 cubic yards of
impacted soil were removed and transported off-site for treatment. Confirmation soil samples were then
collected from the limits of the excavations. Soil samples collected from the sidewalls of the gasoline and
diesel, heating oil, pump island, and hoist excavations following removal of hydrocarbon-impacted soil
contained analyte concentrations below MTCA Method A Cleanup Levels. Eleven soil samples collected
from the eastern sidewall and peat at the bottom of the waste oil and sump area at the completion of
excavation contained TPH-G, TPH-D, or TPH-O concentrations exceeding MTCA Method A Cleanup
Levels. Two of these soil samples also contained benzene concentrations of 0.73 and 4.3 parts per million
(ppm), slightly exceeding the MTCA Method A Cleanup Level of 0.5 ppm. Additional excavation was not
conducted in this area to avoid disturbing the confining peat and silt layer. The laboratory report noted
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that many of the samples showed non-TPH responses due to the peat matrix. The laboratory also noted the
relatively low percent solids in the soil samples causing the concentrations reported on a dry weight basis
to show much higher responses compared to samples reported on an as received basis. Laboratory results
recalculated on an as received basis are included in Appendix A along with chromatograms.

One sample (WO-NW-2) collected near the former waste oil UST was analyzed for halogenated volatile
organic compounds (HVOCs), polychlorinated biphenyls (PCBs), and eight Resource Conservation and
Recovery Act (RCRA) metals. Metals concentrations were below MTCA Method A Cleanup Levels;
HVOCs and PCBs were not detected. Locations of soil samples collected at the final limits of excavation
that contained analyte concentrations exceeding MTCA Method A Cleanup Levels are shown on Plate P-3.

On March 11, 1994, two additional groundwater monitoring wells (AGW-6 and AGW-7) were installed at
the site. AGW-6 was installed near the southwest corner of the site downgradient from former monitoring
well AGW-4 that was removed during excavation. Monitoring well AGW-7 was installed to evaluate the
condition of groundwater near the former pump islands. Soil samples collected above the peat and silt
confining layer approximately 5.5 to 7 feet bgs contained concentrations of TPH-D and TPH-O exceeding
MTCA Method A Cleanup Levels. However, the laboratory report noted that the samples contained
components that eluted in the diesel- and oil-ranges, but the chromatograms did not match the typical
analyte fingerprints.

Groundwater samples were collected from the two new and three existing wells on March 17, 1994,
Groundwater samples collected from AGW-1, AGW-2, and AGW-6 contained benzene and total xylenes
concentrations exceeding MTCA Method A Cleanup Levels; the TPH-G concentration in the sample
collected from AGW-1 also exceeded the MTCA Method A Cleanup Level. Groundwater samples
collected from AGW-5 and AGW-7 contained analyte concentrations below The MRLs. Depth to water
measurements again indicated a groundwater gradient directed to the southwest.

Following excavation activities, a combined air sparging/vapor extraction system was installed in the
former gasoline and diesel UST excavation. The treatment system was constructed by installing separate
air sparging and vapor extraction lines within the former UST basin, and backfilling with pea gravel.
Piping was then connected to blowers within an above-ground treatment enclosure. The system was
operated by introducing air into the saturated zone via the air sparging piping to volatilize dissolved
hydrocarbons and increase the rate of natural biodegradation, Volatile hydrocarbons were then recovered
by the vapor extraction piping and discharged to the atmosphere under a permit from the Puget Sound Air
Pollution Control Agency (PSAPCA). During operation, water levels within the former excavation were
controlled by pumping groundwater from the system into the sanitary sewer using the adjacent dewatering
well and pump under an authorization from the King County Department of Metropolitan Services
(Metro). Details of tank removal, excavation, well installation, and remediation system installation
activities are presented in the EMCON Underground Storage Tank Decommissioning report dated
September 9, 1994.

EMCON collected groundwater samples from the five on-site wells on November 10, 1994,

Groundwater samples collected from AGW-2 and AGW-6 contained benzene and total xylenes
concentrations exceeding MTCA Method A Cleanup Levels. Groundwater samples collected from
remaining wells contained analyte concentrations below MTCA Method A Cleanup Levels; concentrations
in samples collected from AGW-5 and AGW-7 were below the MRLs. Depth to water measurements
again indicated a groundwater gradient directed to the southwest. Details of the investigation are
presented in the EMCON 1994 Progress Report dated August 8, 1995.
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EMCON collected groundwater samples from the five on-site wells on February 24, 1995. Groundwater
samples collected from AGW-5 and AGW-6, and the duplicate sample collected from AGW-1, contained
benzene concentrations exceeding the MTCA Method A Cleanup Level. The sample collected from
AGW-6 also contained a concentration of total xylenes exceeding the MTCA Method A Cleanup Level.
This is the first time since August 1991 that analyte concentrations exceeded MTCA Method A Cleanup
Levels in groundwater samples collected from AGW-5. No analytes were detected in the sample collected
from AGW-7. Depth to water measurements suggested a groundwater gradient directed toward the south.
Details of the investigation are presented in the EMCON Groundwater Sampling Report dated June 13,
1995,

The next groundwater sampling event was conducted by EMCON on June 28, 1995. The groundwater
sample collected from AGW-1 contained 5.3 parts per billion (ppb) benzene, slightly exceeding the
MTCA Method A Cleanup Level of 5 ppb. No other analyte concentration exceeded the MTCA Method A
Cleanup Level in any groundwater sample analyzed. Analyte concentrations were below the MRLs in
samples collected from AGW-5 and AGW-7. Depth to water measurements suggested a gradient directed
toward the south. Results of the investigation are presented in the EMCON Groundwater Sampling
Report dated August 8, 1995.

EMCON again collected groundwater samples on September 11, 1995. Groundwater samples collected
from all five monitoring wells contained analyte concentrations below MTCA Method A Cleanup Levels;
samples collected from AGW-2, AGW-5, and AGW-7 contained analyte concentrations below the MRLs.
Depth to water measurements suggested a groundwater gradient generally directed toward the south.
Details of the investigation are presented in the EMCON Groundwater Sampling Report dated November
9, 1995,

The groundwater treatment system was operated between December 2, 1994, and June 27, 1995,
recovering approximately 45.5 pounds of volatile hydrocarbons. The groundwater recovery system
removed and discharged approximately 649,600 gallons of groundwater during this period. Details of the
remediation system installation and operation are presented in the EMCON 1994 Progress Report dated
August 8, 1995, and Remediation Status Report dated November 10, 1995.
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Table 1

Groundwater Monitoring Data
Texaco Service Station 63-232-0037
8701 Greenwood Avenue North

Seattle, Washington
Page 1 of 3
Groundwater Elevation
Screened Top of Casing Groundwater Change Since Last
Well Interval Elevation Depth to Water Depth to Product Elevation Measurement
Number (ft bgs) (ft) Date (i) (ft) (ft) (ft)
AGW-1 45-195 47.36 04/03/91 3.18 None 44.18 —
05/15/91 — None — —
08/15/91 0.62 None 46.74 +2.56
11/21/91 0.70 None 46.88 +0.14
03/06/92 0.47 None 46.89 +0.01
11/06/92 0.46 None 46.90 +0.01
03/26/93 0.49 None 46.87 -0.03
06/09/93 0.42 . None 46.94 +0.07
47.36* 03/17/94 1.99 None 4537 -1.57
11/10/94 1.21 None 46.15 +0.78 -
02/24/95 6.90 None 40.46 -5.69
06/28/95 5.93 None 4143 +0,97
9/11/95 231 None 45,05 +3.62
AGW-2 45-19.0 47.59 04/03/91 3.43 None 44.16 —
05/15/91 —_ None — —
08/15/91 1.65 None 45.94 +1.78
11/21/91 1.30 None 46.29 +0.35
03/06/92 1.14 None 46.45 +0.16
11/06/92 1.18 None 46.41 -0.04
03/26/93 1.18 None 46.41 0.00
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Table 1

Groundwater Monitoring Data
Texaco Service Station 63-232-0037
8701 Greenwood Avenue North

Seattle, Washington
Page 2 of 3
Groundwater Elevation
Screened | Top of Casing Groundwater Change Since Last
Well Interval Elevation Depth to Water Depth to Product Elevation Measurement
Number (ft bgs) () Date (ft) (ft) (ft) (f1)
AGW-2 06/09/93 1.06 None 46.53 +0.12
(continued) 47.64* 03/17/94 2.18 Neone 45.46 -0.07
11/10/94 1.57 None 46.07 +0.61
02/24/95 5.84 None 41.80 -4.27
06/28/95 541 None 42.23 +0.43
09/11/95 2.12 None 45,52 +3.29
AGW-3 45-190 49,10 03/29/91 — None 49.10 —
Well Decommissioned |
AGW-4 45-195 4797 04/03191 4.61 None 43.36 —
05/15/91 — None — —
08/15/91 2.76 None 4521 +1.85
11/21/91 245 None 45.52 +0.31
03/06/92 245 None 45,52 0,00
11/06/92 3.21 None 44.79 -0.76
03/26/93 3.03 None 44.94 +0.18
06/09/93 2.66 None 45.31 +0.37
Well Decommissioned
AGW-5 45-19.5 49.47 04/03/91 278 None 46,69 -
05/15/91 — None — —_
08/15/91 1.53 None 47.94 +1.25
11/21/91 2.40 None 47.07 -0.87
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Table 1

Sra

»

Groundwater Monitoring Data
Texaco Service Station 63-232-0037
8701 Greenwood Avenue North
Seattle, Washington

Page 3 of 3
Groundwater Elevation
Screened Top of Casing Groundwater Change Since Last
Well Interval Elevation Depth to Water Depth to Product Elevation Measurement
Number (It bgs) () Date (i3] ) ) )
AGW-5 03/06/92 145 None 48.02 +).95
(continued) 11/06/92 227 None 47.20 -0.82
03/26/93 2,05 None 47.42 +0,22
06/09/93 1.95 None 47.52 +0.10
49.11* 03/17/94 1.65* None 47.46 -0.06
11/10/94 3.52 None 45.59 -1.87
02/24/95 379 None 45.32 -0.27
06/28/95 3.61 * None 45.50 +).18
09/11/95 3.62 None 45.49 -0.01
AGW-6 14.0 - 24.0 46.17* 03/17/94 .51 None 45,66 —
11/10/94 1.58 None 44.59 -1.07
02/24/95 2,62 None 43.55 -1.04
06/28/95 3.97 None 42.20 -1.35
09/11/95 1.70 None 44.47 +2.27
AGW-7 16,0 - 26,0 48.70 03/17/94 .05 None 48.65 —
11/10/94 0.00 None 48,70 +0.05
02/24/95 1.64 None 47,06 -1.64
06/28/95 1.26 None 47.44 +0.38
09/11/95 0.00 None NM NM
NOTE: * = resurveyed March 16, 1994,
NM = not measurable due to flowing conditions,
Table 1
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Table 2

Groundwater Laboratory Results
Texaco Station 63-232-0037
8701 Greenwood Avenue North

Seattle, Washington
) Page 1 of 4
Results of Analyses (ug/L.)
Ecology
Method Ecology Method WTPH-D EPA Method
Monitoring Well WTPH-G (extended) EPA Method 5030/602 7421
Eihyl- Total
Well Number Date TPH-G TPH-D TPH-O Benzene Toluene benzene Xylenes Total Lead

MTCA Method A Cleanup Levels" 1,000 1,000 1,000 5 40 30 20 5
AGW-1 04/03/91 ND — — —
05/15/91 — —

08/15/91 — ND

11/21/91 ND —

03/06/92 ND ND

11/06/92 — ND

03/26/93 — 2 ND

06/09/93 — 23 ND

03/17/94 730 8 ND

+ 11110194 ND 840 ND ND 2 ND

*11/10/94 ND — ND ND 2 —

02/24/95 180 ND ND 6 6 ND

02/24/95 190 — ND 6 7 —

06/28/95 60 ND ND 2 3 ND

06/28/95 60 ND ND 2 3 ND

09/11/95 ND ND ND ND ND ND

09/11/95 ND — ND ND ND —
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Table 2

Groundwater Laboratory Results
Texaco Station 63-232-0037
8701 Greenwood Avenue North

Seattle, Washington
Page 2 of 4
Results of Analyses (ug/L)
Ecology
Method Ecology Method WTPH-D EPA Method
Monitoring Well WTPH-G (extended) EPA Method 5030/602 7421
Ethyl- Total
Well Number Date TPH-G TPH-D TPH-O Benzene Toluene benzene Xylenes Total Lead
MTCA Method A Cleanup Levels® 1,000 1,000 1,000 5 40 30 20 5
AGW-2 04/03/91 — — — ND —
05/15/91 — — —
08/15/91 - ND
11/21/91 ND —_
03/06/92 ND ND
11/06/92 — — ND
03/26/93 340 ND 33 ND
06/09/93 3,2 ND ND 18 3
03/17/94 470 270 ND ND ND
11/10/94 470 ND ND ND ND
02/24/95 110 ND ND 2.8 ND 2 14 ND
06/28/95 60 440 ND 0.6 ND ND 1 ND
09/11/95 ND ND ND ND ND ND ND ND
AGW-3 03/29/91 - — — ND ND ND ND —
Well Decommissioned
AGW+4 04/03/91 — — — 20 2.7 —
05/15/91 — — — 19 24 —
08/15/91 — 4 1 4
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Table2 -

Groundwater Laboratory Results
Texaco Station 63-232-0037
8701 Greenwood Avenue North

Seattle, Washington
Page 3 of 4
Results of Analyses (tg/L)
Ecology
Method Ecology Method WTPH-D EPA Method
Monitoring Well WTPH-G (extended) EPA Method 5030/602 7421
Ethyl- Total
Well Number Date TPH-G TPH-D TPH-O Benzene Toluene benzene Xylenes Total Lead
MTCA Method A Cleanup Levels® 1,000 1,000 1,000 5 40 30 20 5
AGW+4 11/21/91 ND 21 —
(continued) 03/06/92 ND ND 800 ND
11/06/92 90 — — ND
03/26/93 999 480 ND ND
06/09/93 ND ND
03/17/94 — — — — — — — —
Well Decommissioned
AGW-5 04/03/91 — — — 5 7 —
05/15/91 — — — 3.5 12 —
08/15/91 — — — ND ND ND ND
11/21/91 100 ND ND 2.5 ND ND ND —
03/06/92 ND ND ND 0.9 ND ND ND ND
11/06/92 ND — — ND ND ND ND ND
03/26/93 ND —_ -— ND ND ND ND ND
06/09/93 ND — — ND ND ND ND ND
03/17/94 ND ND ND ND ND ND ND ND
11/10/94 ND ND ND ND ND ND ND ND
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Groundwater Laboratory Results

Table 2

Texaco Station 63-232-0037
8701 Greenwood Avenue North
Seattle, Washington

Page 4 of 4
Results of Analyses (ug/L)
Ecology
Method Ecology Method WTPH-D EPA Methed
Monitoring Well WTPH-G (extended) EPA Method 5030/602 7421
Ethyl- Total
Well Number Date TPH-G TPH-D TPH-O Benzene Toluene benzene Xylenes Total Lead
MTCA Method A Cleanup Levels® 1,000 1,000 1,000 5 40 30 20 5
AGW-5 02/24/95 ND ND ND 1 2 ND
(continued) 06/28/95 ND ND ND ND ND ND
09/11/95 ND ND ND ND ND ND
AGW-6 03/17/94 300 ND ND 1 14 4
11/10/94 200 ND ND ND 6 ND
02/24/95 460 ND ND 2 8 0. ND
06/28/95 80 ND ND ND 1 7 ND
09/11/95 ND ND ND . ND ND 3 ND
AGW-7 03/17/94 ND ND ND ND ND ND ND ND
11/10/94 ND ND ND ND ND ND ND ND
02/24/95 ND ND ND ND ND ND ND ND
06/28/95 ND ND ND ND ND ND ND ND
09/11/95 ND ND ND ND ND ND ND ND
NOTE: Shaded values equal or exceed MTCA Method A Cleanup Levels.
ND = not detected at or above method reporting limit.
ug/l. = micrograms per liter; approximates parts per billion.
—_ = not analyzed.
8 = results for duplicate sample, designated AGW-8-1194.
TPH-G = total petroleum hydrocarbons as gasoline.
TPH-D = total petroleum hydrocarbons as diesel.
TPH-O = total petroleum hydrocarbons as oil.
" Chapter 173-340 WAC, “The Model Toxics Control Act Cleanup Regulation; Method A Cleanup Levels.” Amended December 1993,
B\L:ADATA\0368-TEX\I3\GREENW-R.N08-9 $\dmr:2 Rev. 0, 11/10/95
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Table 3

Soil Sample Laboratory Results
Texaco Service Station 63-232-0037
8701 Greenwood Avenue North
Seattle, Washington

Page 1 of 5
Results of Analyses (ppm)
Ecology Ecology Method WTPH-D
Depth Date Method WTPH-G (extended) EPA Method 5030/8020
Sample Number (feet) Collected TPH-G TPH-D TPH-O Benzene Toluene Ethyl-benzene | Total Xylenes
MTCA Method A Cleanup Levels? 100.0 200.0 200.0 0.5 40.0 20.0 20.0
East Hoist Excavation Samples
hoie-f-3.5 3.5 01/26/94 13 54 160 ND ND ND ND
hoie-ew-2.5" 2.5 01/26/94 ND ND ND ND ND ND ND
West Hoist Excavation Samples .
hoiw-f-2.8 2.8 01/26/94 21 82 S RO ND ND ND ND
hoiw-ew-1.8 1.8 01/26/94 ND ND ND ND ND ND ND
whoistww-3* 3.0 02/04/94 ND ND ND ND ND ND ND
Heating Oil Underground Storage Tank Excavation Samples
ho-ww-2.5 2.5 01/28/94 13 60 190 ND ND ND ND
ho-sw-1.5 1.5 01/28/94 ND ND ND ND ND ND ND
ho-ew-5.7 5.7 01/28/94 ND ND ND ND ND ND ND
Dispenser Island and Piping Excavation Samples
episl-3* 3.0 01/31/94 120 ND ND
wpisl-2.7’ 2.7 01/31/94 ND 38| ND
wdisp3-3.3° 3.3 02/01/94 160 ND
edispl-2.3’ 2.3 02/01/94 ND 0.10 ND
npisl-2.7’ 2.7 02/03/94 ND - ND ND ND ND
wpislb-2.4’ 2.4 02/03/94 5 - 38 ND 0.3 0.1
wpislb-5° 5.0 02/03/94 35 - 67 180 ND ND
npislb-2.9’ 2.9 02/04/94 5. ND ND ND ND
npisic2.3’ 2.3 02/04/94 13. ND ND ND ND
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Table 3

Soil Sample Laboratory Results
Texaco Service Station 63-232-0276
8701 Greenwood Avenue North

Seattle, Washington

Page 2 of 5
Results of Analyses (ppm)
Ecology Ecology Method WTPH-D "
Depth Date Method WTPH-G (extended) EPA Method 5030/8020
Sample Number (feet) Collected TPH-G TPH-D TPH-0O Benzene Toluens Ethyl-benzene | Total Xylenes
MTCA Method A Cleanup Levels? 100.0 200.0 200.0 0.5 40,0 20.0 20.0
Dispenser Island and Piping Excavation Samples (cont.)
spisl-2.3° 2.3 02/04/94 ND ' ND ND ND ND ND ND
spislb-2.4’ 2.4 02/04/94 ND ND ND ND ND ND ND
episle-1.7° 1.7 02/04/94 ND ND ND ND ND ND ND
Gasoline Underground Storage Tank Excavation Samples
swall-m-2 - 2.0 01/27194 ND ND ND ND ND ND ND
swall-w-1.7 1.7 01/27/94 13 ND ND ND ND ND 0.4
swall-e-3.9 3.9 01/27/94 7 ND ND ND ND ND ND
ewall-s-2,5 25 01/27/94 ND ND ND ND ND ND ND
ewall-m-3.4 3.4 01/27/94 ND ND ND ND ND ND ND
wwall-s-1.7 1.7 01/27/94 16 ND ND ND ND 0.1 0.6
wwall-m-7 1.0 01/27/94 6 ND ND ND ND ND 0.4
ewall-n-3.5 3.5 01/27/94 ND 33 ND " ND ND ND ND
nwall-n-4,25 4.2 01/27/94 ND ND ND ND ND ND ND
nwall-n-1.5 1.5 01/27/94 ND . ND ND ND -ND ND ND
nwall-mw-3.5 3.5 01/28/94 ND ND ND ND ND ND ND
nwall-me-3.2 3.2 01/28/93 ND 29 ND ND ND ND ND
nwall-e-4 4.0 01/28/94 ND ND 140 ND : ND ND ND
Waste Oil Underground Storage Tank Excavation Samples
wo-nw-2 2.0 01/28/94 ND ND ND ND
wo-ew-3.8 3.8 01/28/94 ND ND 0.2 0.2
wo-sw-3.6 3.6 01/28/94 ND 0.3 1.0 5.8
Waste Oil Underground Storage Tank Excavation Samples !
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