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1 INTRODUCTION

1.1  Purpose and Scope of Work

On behalf of Texaco Environmental Services (TES), EMCON installed a groundwater and
soil treatment system, performed system operations and maintenance, and conducted
groundwater sampling at former Texaco Service Station 63-232-0037. The site is located
at 8701 Greenwood Avenue North in Seattle, Washington (Figure 1). The work was
performed to remediate residual concentrations of petroleum hydrocarbons in soil and
groundwater beneath the site.

Services completed in this scope of work included the following:

o Installing an air sparging, vapor extraction, and groundwater recovery system at
the site '

¢ Obtaining a King County Department of Metropolitan Services (Metro) permit to
discharge water pumped from the tank basin into the sanitary sewer

e Obtaining a Puget Sound Air Pollution Control Authority (PSAPCA) permit to
operate the soil vapor extraction system

¢ Operating and maintaining the remediation system
¢ Collecting groundwater samples from monitoring and tank dewatering wells

e Coordinating laboratory analyses

e Preparing this report summarizing findings and presenting conclusions

1.2  Site Location and Description

The site is a former gasoline service station located in the southeast quarter of the
southwest quarter of Section 31, Township 26 North, Range 3 East. The former station is
located on the northwest corner of the intersection of North 87th Street and Greenwood
Avenue North in Seattle, Washington. The site is bordered by commercial businesses to
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the north, North 87th Street to the south, Greenwood Avenue North to the east, and a
residential area to the west. The property generally slopes to the south and west, with a
total elevation drop of approximately 2.5 feet.

1.3  Site History

Texaco leased the property in 1946, At that time, a small service station and one wood-
framed house were present at the sité. Available information did not indicate the type,
number, or capacity of underground storage tanks (USTs) present at the site in 1946.
After acquiring the lease for the property, Texaco razed the service station and house and
constructed a full service gasoline station. The facility consisted of a station building with
two service bays and one pump island. Based on the information Texaco provided, USTs
present at the site at that time included one 4,000-gallon, one 3,500-gallon, and one
2,000-gallon fuel tank, and one 550-gallon waste oil tank.

Texaco purchased the property in 1967 and constructed a new service station on the site.
The facility included a sales building with two bays and two pump islands. The existing
USTs were removed and replaced with two 10,000-gallon gasoline tanks, one 550-gallon.
waste oil tank, and one.1,000-gallon heating oil tank. The new USTs were constructed of
single-walled carbon steel. One 4,000-gallon gasoline tank was installed in 1971.

In 1986, the steel gasoline tanks were removed and replaced with four 10,000-gallon,
single-walled fiberglass USTs. The new USTs consisted of three gasoline tanks and one
diesel tank. The product lines were removed and replaced with fiberglass lines. The steel
waste oil and fuel oil USTs were also removed and replaced with fiberglass tanks.

In 1994, the station building was razed, and the four 10,000-gallon fuel USTs, one
1,000-gallon heating oil UST, and one 550-gallon waste oil UST were removed from the
site. Two approximately 1,250-gallon concrete sumps/separators and associated influent
and effluent piping were discovered during excavation activities. One sump/separator was
removed. The second (southernmost) sump was left in place to avoid disturbing the
underlying peat and silt confining layer. Figure 2 is a site plan showing the former station
facilities.

1.4  Previous Investigations

In March 1991, five groundwater monitoring wells (AGW-1 through AGW-5) were
installed to evaluate subsurface conditions at the site (Figure2). Results of the
investigation were presented to the Washington State Department of Ecology (Ecology) in
Texaco’s report entitled, Report on Initial Site Assessment, dated July 1991. A review of
boring log data from the report indicated that shallow groundwater at the site was
confined beneath a peat and silt layer located 10 to 15 feet below the ground surface
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(bgs). According to the report, soil samples collected adjacent to the waste oil and
heating oil USTs contained concentrations of total petroleum hydrocarbons as oxl
(TPH-O) exceeding the Model Toxics Control Act (MTCA) Method A Cleanup Levels.!
Monitoring well AGW-3 reportedly was decommissioned subsequent to installation due to
artesian conditions in the well. Depth to water measurements ranged from apprommately
0.5 to 3 feet below the top of the wells casings.in the remaining four wells.

In January 1994, EMCON performed oversight and soil sampling during tank

decommissioning at the site. Three 10,000-gallon gasoline tanks, one 10,000-gallon diesel
tank, one 1,000-gallon heating oil tank, one 550-gallon waste oil tank, two hoists, one
sump/separator, and product lines and dispensers were removed during field activities
(Figure 2). Soil samples collected from the excavation limits at the UST complex, the
heating oil tank, the pump island, and the hoist areas following over-excavation contained
analytes at concentrations below MTCA Method A Cleanup Levels. Soil samples
collected from the excavation limits at the waste oil/sump area following over-excavation
contained analytes at concentrations exceeding MTCA Method A Cleanup Levels. The

impacted soil in the waste oil/sump area was left in place to avoid disturbing the peat

confining layer and flooding the excavation with water from the adjoining UST complex
excavation. Well AGW-4 was abandoned and later overexcavated during field activities.

In March 1994, EMCON directed drilling and installation of two 4-inch-diameter
monitoring wells (AGW-6 and AGW-7,; Figure 3) at the site. Subsurface soil encountered
during drilling generally consisted of 5to 8 feet of moist to saturated gravely and silty
sand overlying 5 to 8 feet of dry to damp peat. The peat was underlain by wet silts, sands,
and gravel to the maximum explored depth of 27 feet bgs. Soil laboratory results
indicated that total petroleum hydrocarbons as diesel (TPH-D) and TPH-O concentrations
exceeded MTCA Method A Cleanup Levels in soil samples collected at 5.5 and 7 feet bgs
in borings AGW-6 and AGW-7, respectively. Information regarding the tank
decommissioning and well installation was contained in -EMCON’s report entitled
Underground Storage Tank Decommissioning, dated September 9, 1994,

Nine groundwater sampling events were conducted at the site between April 1991 and
June 1993. A review of the historic groundwater laboratory results (Table 1) indicated
that groundwater samples collected from wells AGW-1, AGW-2, AGW-4, AGW-5, and
AGW-6 contained one or more of the following analytes at concentrations above the
MTCA Method A Cleanup Levels: TPH as gasoline (TPH-G), TPH-D, TPH-O, and
benzene, toluene, ethylbenzene, and total xylenes (BTEX). The maximum benzene
concentrations were detected in the groundwater sample collected from well AGW-1 in
August 1991, subsequent to a reported release from the unleaded gasoline tank turbine.

' Chapter 173-340 WAC, The Model Toxics Control Act Cleanup Regulation; Method A Cleanup
Levels. Amended December 1993. : )

B\L:\DATAW368-TEX\I\GREENW-R.807-95\b:3 Rev. 0, 8/7/95
0368-013.11 3



Concentrations of TPH-G and benzene in sampled groundwater generally have declined
since 1991.
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2 GROUNDWATER SAMPLING ACTIVITIES

2.1 Field Activities

EMCON collected groundwater samples from existing monitoring wells AGW-1, AGW-2,

"~ AGW-5, AGW-6, and AGW-7 on November 10, 1994.  Groundwater sampling

procedures are provided in Appendix A. Groundwater sampling data sheets are provided
in Appendix B.

Depth to water measured in each well before sampling ranged from 0.00 feet bgs in well
AGW-7 to 3.52 feet bgs in well AGW-5. Depth-to-water measurements were converted
to relative groundwater elevations by using well survey data EMCON collected on
March 17, 1994. The maximum greundwater elevation difference was 4.21 feet between
wells AGW-6 and AGW-7, approximately 90 feet apart.

Depth-to-water data indicated that the inferred hydraulic gradient beneath the site was to
the southwest at a magnitude of approximately 0.045foot per foot (fi/ft) on
November 10, 1994. Well survey and groundwater elevation data are’ presented in
Table 1. Groundwater elevations are shown on Figure 3.

2.2  Laboratory Analyses and Results

Five groundwater samples collected during the November 10, 1994, sampling event were
submitted to Columbia Analytical Services, Inc. (CAS), of Bothell, Washington, for
analyses. The samples were analyzed for TPH-G using Ecology Method WTIPH-G,
TPH-D and TPH-O using Ecology Method WTPH-D (extended), BTEX using EPA
Methods 5030/8020, and total lead using EPA Method 7421.

Review of the groundwater laboratory results indicated that groundwater samples
collected from monitoring wells AGW-2 and AGW-6 contained concentrations of benzene
and total xylenes above MTCA Method A Cleanup Levels. No total lead was detected
above the method reporting limits in analyzed groundwater samples. All other results
were below MTCA Method A Cleanup Levels. A summary of laboratory results for
groundwater is presented in Table2.  Copies of the laboratory reports and
chain-of-custody forms are included in Appendix C.
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2.3  Water Disposal

Approximately 190 gallons of purge water were accumulated during groundwater
sampling activities. The purgewater was contained in secured 55-gallon drums and
transported to EMCON for disposal under EMCON’s Metro permit for wastewater
discharge.

’
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3 REMEDIATION SYSTEM

Based on the results of the underground storage tank decommissioning and additional site
assessment, Texaco requested that EMCON install a remediation system to treat residual
petroleum hydrocarbon impacted groundwater and soil at the site. EMCON installed_a
combined air sparging and vapor extraction system (VES) at the site between February
and December 1994, An existing tank pit dewatering well is used to lower the water table
at the site, to enhance vapor extraction, and to reduce condensate collection.

3.1 System Installatio‘n

The remediation system at the site consists of three vapor extraction lines, three air
sparging lines, and a groundwater recovery pump installed within the former tank pit
dewatering well (Figure 4). By applying a vacuum to the VES lines, volatile hydrocarbons
are extracted from the unsaturated zone and the capillary fringe. Injecting air into the
sparge lines forces the air through the saturated zone, allowing contaminants in the aquifer
to volatilize. The volatilized contaminants migrate to the unsaturated zone, where they
are extracted by the VES. The vapor extraction lines at the site are located in an area of
shallow groundwater and are submerged under normal groundwater conditions. The
groundwater recovery well lowers the water table to increase the unsaturated zone for
vapor extraction and avoid submerging the VES lines.

The vapor extraction and air sparging lines were installed horizontally within the former
UST basin during tank removal activities in February 1994 (Figure 4). Each line consists
of approximately 30 feet of 3-inch-diameter PVC screen with machined slots and
approximately 10 feet of blank PVC piping. The VES lines were placed approximately
3 feet bgs, and the sparge lines were placed approximately 10 feet bgs. The VES lines
were connected to 4-inch-diameter, blank PVC riser pipe, and the sparge lines were
connected to 3-inch-diameter, blank PVC riser pipes, which extend vertically from the
VES and sparge lines to the surface. The VES and sparge riser pipes were connected to
4-inch and 3-inch aboveground manifolds, respectively. The lines are connected to the
remediation system equipment using aboveground piping.

The groundwater recovery system consists of a pump installed in the tank pit dewatering
well near the southwest corner of the former tank basin (Figure4). The pump is
connected to a compressor located in the enclosure. The pump is controlled by a Coyote
controller, which automatically starts and stops it as necessary to avoid submerging the
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VES piping. A high water level sensor is located on the north sparge line to maintain the
proper water level. The water pumped from the dewatering well is discharged directly to
the Metro sanitary sewer system,

The remediation system equipment is housed in a fenced enclosure located near the
southwest corner of the former UST complex (Figure 4). The system primarily consists of
two blowers, an electrical panel, and a vent stack (FigureS). The VES lines are
connected to a Rotron EN 606 blower. The emissions from the vapor extraction blower
are vented to the atmosphere through a 15-foot-tall, 6-inch-diameter stack. Sampling
ports are located on each line in the VES manifold and at the influent line to the VES
stack. The sparge lines are connected to a Rotron EN 404 blower.

3.2 Permit Acquisition

EMCON obtained a permit from PSAPCA to operate the soil vapor extraction system.
EMCON also acquired a permit from Metro to discharge water pumped from the
groundwater recovery well directly to the sanitary sewer. Copies of the permits are
included in Appendix D.

3.3  System Startup

The remediation system was activated on December 2, 1994. EMCON initiated an
operation and maintenance (O & M) schedule when the system was started. A schedule of
weekly O & M site visits was established for the first month, bi-monthly for the next
2 months, and monthly thereafter. The system may be shut down periodically for
equipment maintenance and monitoring.

3.3.1 Field Methods

The system monitoring visits consist of recording airflow, vacuum pressure, and volatile
organic vapor concentrations. Airflow rates at each of the extraction sampling ports and
at the system stack are monitored by using a Kurz™ Instruments, Inc., Mini Anemometer
Series 490. Airflow readings are recorded in linear feet per minute (fpm). The flow
readings are converted to volumetric cubic feet per minute (cfm) by using the diameter of
the extraction pipe at the given sample port and monitoring location. The vapor
extraction system stack and extraction points are 4 inches in diameter. '

Vacuum pressure is monitored at the sampling ports for the individual extraction lines and
at the sparge line manifold by using a series of portable magnehelic gauges with a pressure
range of 0.01 to 50 inches of water.
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Volatile organic vapor concentrations are measured at the system stack, at each individual
extraction sampling port, and at the sparge line manifold. The concentrations are
measured by using a flame ionization detector (FID), Foxboro™ Model 88 OVA.

Hydrocarbon mass removal rates are calculated using the following formula:?
1bs/day = [cfim] x [FID (ppmv)] x [molecular weight (gasoline)] x [1.581 x 107] x [24 hrs/day]
1) cfm = the volumetric airflow from the system stack.

2) FID = volatile organic vapor concentrations are measured in parts per million -
volume (ul/L).

3) Molecular weight of gasoline = 102.2 mg/mole.

1 60min 115 —mole
: x x
10 ppm—v =~ hr 379.54°

4) 1.581 x 107 Ib-mole min/f* ppmv hr =

The following formula was used to calculate total pounds removed from the site.

FE+IE
Total Pounds = —2— x Days

1) FE = emissions in 1bs/day during previous site visit.
2) IE = emissions in Ibs/day during the next site visit.
3) Days = number of days between the two site visits.
4) Total pounds were calculated by assuming a linear increase or decrease in stack
emissions from monitoring date to monitoring date.
3.3.2 Operation apd Maintenance Site Visits

EMCON conducted site inspection visits to monitor system operations and maintain
equipment on December2, 7, and 16, 1994, and Jamuary 3, 9, 11, and 30, and
February 15, 1995. Operation parameters were recorded on December 7, 1994, and
January 11 and 30, 1995. AppendixE contains the field measurements collected during
EMCON's three monitoring visits.

2 Reference: United States Environmental Protection Agency, Office of Underground Storage Tanks,

Tune 1989. Estimating Air Emissions from Petroleum UST Cleanups.
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On December 2, the groundwater recovery pump was activated. Following initialization,
groundwater samples were collected from the recovery well influent. The samples were
submitted to CAS in Bothell, Washington, for laboratory analyses to show compliance
with the Metro discharge permit. The samples were analyzed for BTEX by using-EPA
Method 602, nonpolar fats, oils and grease by Standard Method 5520F, and total lead by
using EPA Method 7421, Laboratory results reported 2.3, 1.0, 7.0, and 4.0 ppb for
BTEX, respectively. All results were below Metro discharge requirements.

- On December 5, 1994, EMCON personnel returned to.the site to activate the VES and

allow the lines to be purged.

The VES and sparge system were operating properly upon EMCON’s arrival on
December 7, 1994, with vacuum applied to all three VES lines. The groundwater
recovery pump was not operating properly. After being removed and manually energized,
the pump was reinstalled. Each vapor point was isolated before measuring vacuum
pressure, air flow, and volatile organic concentrations. Following isolation, volatile
organic concentrations of 30, 10, and 10 parts per million (ppm) were detected at the
north, middle, and south vapor points. Vacuum pressures of 1inch of water were
measured at each vapor point. Linear airflow of 1,200 fpm and volatile organic
concentrations of 30 ppm were measured at the discharge stack. An air sample was
collected from the VES stack and submitted to CAS in Bothell, Washington, for
laboratory analyses. The sample was analyzed for BTEX and total petroleum
hydrocarbons as gasoline (TPH-G) by using EPA Methods 5030/8020 and Modified 8015,
and for oxygen, carbon dioxide, and methane by using ASTM Method D-3416. The
laboratory results indicated no concentrations above the method reporting limit for BTEX
and methane and 42 pg/L (10.3 ppm-V) TPH-G. The results indicated components in the
gasoline range, but the chromatograph did not represent a typical gasoline fingerprint.

On December 16, 1994, a new Grundfos pump and Coyote controller were installed in the
groundwater recovery well. The VES was manually activated. On January 3, 1995, the
sparge blower was found to be inoperative, and the Coyote controller was not
automatically shutting off the groundwater recovery pump. The circuit breakers for the
system would not reset after maintenance was performed, and the system was turned off.
New breakers were installed on January 9, 1995. System operation was tested, and the
system was reactivated.

The VES and sparge blowers were not active upon EMCON’s arrival on January 11,
1995. The blowers were reactivated. Following isolation of each vapor extraction point,
volatile organic concentrations of 5 ppm and 0 to 5 ppm were measured at the north and
south vapor points, respectively. No measurable volatile vapor concentrations were
detected at the middle vapor point. Vacuum pressures of 0.5 to 1 inch, 1 inch, and 1 inch
were measured at the north, middle, and south vapor points, respectively. Linear airflow
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of 1,000 fpm and volatile organic concentrations of 5 ppm were measured at the discharge
stack.

The VES and groundwater recovery pump were operational upon EMCON’s arrival on
January 30, 1995. The sparge system was not active because the high water level sensor
was inoperative. Following isolation of each vapor extraction point, volatile organic
concentrations of 16 and 10 ppm were measured at the north and middle vapor points,
respectively. No measurable volatile vapor concentrations were detected at the south
vapor point. Vacuum pressures of 1 inch were measured at each of the three vapor points.
Linear airflow of 1,100 fpm and volatile organic concentrations of 10 ppm were measured
at the discharge stack.

3.3.3 Results

The system has rémoved approximately -22 pounds of volatile hydrocarbons from the
subsurface since the vapor extraction and sparging system were activated in December
1994, The groundwater recovery well has pumped approximately 263,669 gallons of
water between December 2, 1994, and January 30, 1995. Table 3 presents the VES
operating parameters and estimated total emissions from December 1994 to date. Copies
of laboratory reports are included in Appendix C.
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4 SUMMARY/CONCLUSIONS -

EMCON installed a combined air sparging and vapor extraction system at the site in
December 1994 to address residual petroleum hydrocarbon concentrations in the soil and
groundwater. The system consists of three vapor extraction lines and three sparge lines,
installed horizontally in the former UST basin and connected to pressure and vacuum
equipment. A groundwater recovery pump was installed in an existing dewatering well to
lower the water table below the VES lines.

The system was activated on December 2, 1994, System monitoring parameters were
measured on December 7, 1994, and January 11 and 30, 1995. The operating parameter
measurements recorded that linear airflow ranged from 0 to 1,300 feet per minute (fpm) at
the three isolated vapor points and 1,000 to 1,200 fpm at the discharge stack, volatile
organic concentrations ranged from 0 to 30 parts per million (ppm) at the isolated vapor
points and 5to 30 ppm at the discharge stack. Vacuum pressure ranged from 0.5 to
1 inch of water. in the isolated vapor points and from 1.3 to 4.5 inches of water in the
sparge manifold. |

The treatment system recovered low levels of volatile hydrocarbons from the subsurface
during the period of operation from December 7, 1994, to January 30, 1995. The system
was operated intermittently during this period due to pump malfunctions and electrical
‘problems. During this time, the VES extracted approximately 22 pounds of volatile
hydrocarbons from the site. Hydrocarbon removal rates ranged from 0.17 to 1.22 pounds
per day. The groundwater recovery system recovered approximately 263,669 gallons of
water during this period. The volume of hydrocarbons removed by the groundwater
recovery system was negligible.

Before system activation, groundwater samples were collected from monitoring wells
AGW-1, AGW-2, AGW-4, AGW-6, and AGW-7 on November 10, 1994. Depth to water
measured in the wells before sampling ranged from 0.00 to 3.52 feet bgs. Groundwater
samples collected from monitoring wells AGW-2 and AGW-6 contained concentrations of
benzene and total xylenes that exceeded MTCA Method A Cleanup Levels. Groundwater
laboratory results for samples collected from the tank pit dewatering well on December 2,
1994, were below MTCA Method A Cleanup Levels.
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LIMITATIONS

The services described in this report were performed consistent with generally accepted
professional consulting principles and practices. No other warranty, express or implied, is
made. These services were performed consistent with our agreement with our client. This
report is solely for the use and information of our client unless otherwise noted. Any
reliance on this report by a third party is at such party's sole risk. '

Opinions and recommendations contained in this report apply to conditions existing when
services were performed and are intended only for the client, purposes, locations, time
frames, and project parameters indicated. We are not responsible for the impacts of any
changes in environmental standards, practices, or regulations subsequent to performance
of services. We do not warrant the accuracy of information supplied by others, nor the
use of segregated portions of this report.
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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 Change
Screened Top of Casing Depth to Depthi to Groundwater Since Last
Well Interval Elevation Water Product Elevation Measurement
Number (feet bgs) (feet) Date (feet) (feet) (feet) (feet)
AGW-1 45-19.5 4736 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 ' 047 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
4736% 03/17/94 199 . NONE 45.37 -1.57
11/10/94 1.21 NONE 46.15 +0.78
AGW-2 45-19.0 47.59 04/03/91 343 NONE 44.16 —_
| 05/15/91 — NONE — —
08/15/91 1.65 NONE 4594 +1.78
112191 1.30 NONE 46.29 T 4035
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
06/09/93 1.06 NONE 46.53 +0.12
47,64% 03/17/94 2.18 NONE 45.46 -0.07
- 11/10/94 1.57 NONE 46,07 +0.61
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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 Change
Screened Top of Casing Depth to Depth to Groundwater Since Last
Well Interval Elevation Water Product Elevation Measurement
Number (feet bgs) (feet) Date (feet) (feet) (feet) (feet)
AGW-3 45-19.0 - 49.10 03/29/91 — NONE 49,10+ —_
Well Decommissioned ) ,
AGW-4 45-19.5. 47.97 04/03/91 . 461 NONE 43.36 —_
05/15/91 : —_ NONE — —
08/15/91 276 NONE 45,21 +1.85
112191 245 NONE 45.52 +0.31
03/06/92 245 NONE 45.52 0.00
, 11/06/92 3.21 NONE 44.76 -0.76
03/26/93 3.03 NONE 44,94 - +0.18
06/09/93 2,66 NONE 4531 +0.37
Well decommissioned
AWG-5 45-195 49.47 04/03/91 2,78 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
03/06/92 1.45 NONE 48,02 +0.95
11/06/92 2,27 - NONE 47.20 -0.82
03/26/93 2.05 NONE 4742 +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
BLADATA\0368-TEX\3\GREENW-R807-95\I1b:3 Rev. 0, 8/7/95
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Table 1

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

, Seattle, Washington
Page 3 of 3
Groundwater
Elevation Change
Screened Top of Casing Depth to Depth to Groundwater Since Last
Well Interval Elevation Water Product Elevation Measurement
Number (feet bgs) (feet) Date (feet) (feet) (feet) (feet)
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
AGW-7 16.0 - 26.0 48.70 03/17/94 . .05 NONE 48.65 —
11/10/94 0.00 NONE 4870 +0.05
NOTE: * = Resurveyed March 16, 1994.
BLADATAW368-TEX\13\GREENW-R.807-95\lb:3 Rev. 0, 8/7/95
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Table 2

Groundwater Laboratory Results

Texaco Service Station 63-232-0037

8701 Greenwood Avenue North
Seattle, Washington

Page 1 of 3

Monitoring Well

Date

Results of Analyses (ug/L)

Ecology

Method WTPH-G

Ecology Method WTPH-D
(extended)

EPA Method 5030/602

EPA
Method 7421

TPH-G

TPH-D TPH-O

Benzene

Toluene

Ethylbenzene

Total Xylenes

Total Lead

MTCA Method A Cleanup Levels®

1,000

1,000 1,000

5

40

30

20

AGW-1

04/03/91
05/15/91
08/15/91
11/21/91
03/06/92
11/06/92
03/26/93
06/09/93
03/17/94
11/10/94
*11/10/94

ND

ND
ND

730
840

ND

ND

ND

ND

AGW-2

04/03/91
05/15/91
08/15/91
11/21/91
03/06/92
11/06/92
03/26/93
06/09/93
03/17/94
11/10/94

470

470

BREE

L1l B&L 118811

IR

%%NN

22.83%%3,%) 11888888181 ||

B\LADATA\0368-TEX\13\GREENW-R.807-94\lb:3

0368-013.11
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Table 2

Groundwater Laboratory Results

Texaco Service Station 63-232-0037

8701 Greenwood Avenue North
Seattle, Washington

Page 2 of 3

Monitoring Well

Date

Results of Analyses (1g/L)

Ecology

Method WTPH-G

Ecology Method WTPH-D
{extended)

EPA Method 5030/602

EPA
Method 7421

TPH-G

TPH-D TPH-O

Benzene

Toluene Ethylbenzene

Total Xylenes

Total Lead

MTCA Method A Cleanup Levels®

1,000

1,000 1,000

40 30

20

5

AGW-3

Well decommissioned.

03/29/91

ND ND

ND

AGW-4

Well decommissioned.

04/03/91
05/15/91
08/15/91
11/21/91
03/06/92
11/06/92
03/26/93
06/09/93
03/17/94

20 27
19 2.4
1
21

AGW-5

04/03/91
05/15/91
08/15/91
11/21/91
03/06/92
11/06/92
03/26/93
06/09/93
03/17/94
11/10/94

[—

00

§58868%8

111881 | Il

25
0.9

25255

Lh

§5888838¢8

58888888 . ull

58688888 E s ol

5585558 1|1 58851 «1 |

B\LADATAM368-TEX\3\GREENW-R.807-95\1b:3

0368-013.11
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Table 2

Groundwater Laboratory Results

Texaco Service Station 63-232-0037

8701 Greenwood Avenue North

Seattle, Washington
. Page 3 of 3
Results of Analyses (ug/L)
Ecology Ecology Method WTPH-D EPA
Method WTPH-G {extended) EPA Method 5030/602 Method 7421
Monitoring Well Date TPH-G TPH-D TPH-O Benzene Toluene Ethylbenzene | Total Xylenes [ Total Lead
MTCA Method A Cleanup Levels® 1,000 1,000 1,000 5 40 30 20 5
AGW-6 03/17/94 300 ND ND 1 14 4
11/10/94 200 ND ND ND 6 ND
AGW-7 03/17/94 ND ND ND ND ND ND
11/10/94 ND ND -ND ND ND ND
NOTE: TPH-G = Total petroleum hydrocarbons as gasoline.
TPH-D = Total petroleum hydrocarbons as diesel.
TPE-O = Total petroleum hydrocacbons as oil.
ug/l = Micrograms per liter; approximates parts per billion.
ND = Not detected at or above method reporting limit,
— = Not analyzed.
* = Results for duplicate sample, designated AGW-8-1194.
Shaded values exceed MTCA Method A Cleanup Levels.
Chapter 173-340 WAC, The Model Toxics Control Act Cleanup Regulations, Method A Cleanup Levels. Amended December 1993.
B\L:\DATA\0368-TEX\13\GREENW-R.80;]-9S\IIB:3 Rev. 0, 8/7/95
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Table 3

Hydrocarbon Emissions/Mass Removal Resuits

-

Texaco Service Station 63-232-0037
- Seattle, Washington
H . ‘
- Flow @ Stack® Vacuum® FID* Emissions Total®
. Date fpm) |  (cfim) (* water) (ppmav) (lbs/day) (pounds)
; 12/05/94 System activated
12/07/94 1200 | 105 | 1 | 3 | 122 —

: 01/03/95 System deactivated 16.5
L 01/11/95 System reactivated : 16.5
- 01/11/95 1,000 87 1 5 0.17 16.5
i . .
- 01/30/95 1,100 96 1 10 0.37 " 216
T NOTE: * = Emissions calculated using PID reading. B

NA =  Notanalyzed

[ Equation: ER {emission rate, Ibs/day) = [cfin] x [FID (ppmv)] x [MW] x [1.581 7] [24 hours/day].
J (Molecular weight [MW] for gasoline = 102.2 grams/mole).

‘ Reference: United States Environmental Protection Agency, Office of Underground Storage Tanks, June 1989.

Estimating Air Emissions from Petroleum UST Cleanups. .

Lo a  Measured at the VES discharge stack.
i | b  Vacuum was measured from the north vapor extraction line.
o ¢ 'Total pounds were calculated assuming a linear increase or decrease in stack emissions from monitoring date to monitoring date.

B\LADATAM368-TEX\3\GREENW-R.807-95\1b:3 Rev. 0, 8/7/95
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GROUNDWATER SAMPLING PROCEDURES
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'APPENDIX A
GROUNDWATER SAMPLING PROCEDURES

Groundwater Sampling

Groundwater samples were collected frcrm monitoring wells AGW-1, AGW-2, AGW-5, AGW-6,
and AGW-7 on November 10, 1994. Before sample collection, at least three well casing volumes

of water were removed from each samplled well, except well AGW-5, by using a disposable bailer.
Two casing volumes of water were ﬁemoved‘ from well AGW-5 due to poor groundwater

_recovery. Conductivity, pH, and temperature parameters were measured after each well casing

volume was purged.

Samples were collected when parameter readings stabilized within 10 percent of the previous
reading. Samples AGW-1-1194, AGW-}-2-1194, AGW-5-1194, AGW-6-1194, and AGW-7-1194
were collected from monitoring wells AGW-1, AGW-2, AGW-5, AGW-6, and AGW-7,
respectively. One duplicate sample, des‘ignated AGW-8-1194, was collected from well AGW-1.

The samples were placed in labeled 40-r‘n111iliter glass vials, 1-liter amber glass bottles, and 1-pint
polyethylene containers. All samples were placed in an iced cooler and transported to CAS for
analyses. The samples were maintained under custody at all times.

Approximately 190 gallons of purge water were accumulated during sampling activities. Thé
purge water was contained in labeled a;nd secured 55-gallon drums and transported to EMCON
for disposal. Field sampling sheets are provided in Appendix B. *

Monitoring Well Survey

EMCON personnel surveyed monitoring wells AGW-1, AGW-2, AGW-5, AGW-6, and AGW-7
on March 16, 1994. The tops of casing elevations were surveyed to the nearest 0.01 foot. The
elevations were based on an arbitrary site datum (elevation of 50 feet). The well elevations were
used to determine relative groundwater elevations and, consequently, the inferred hydraulic
gradient beneath the site when the measurements were obtained. Survey data are included in
Table 1 of this report. |

Depth-to-Groundwater Measurements

Depth-to-groundwater measurements were obtained by using a Solinst electronic water level
indicator. Measurements were obtained by lowering the probe into the well until it indicated that
the water surface was encountered, then measuring the distance from the top of the inside riser
pipe to the probe. All depth to groundwater measurements were recorded to the nearest

0.01 foot.

B\LADATAW368-TEX\I \GREENW-R.807-95\1b:3 Rev. 0, 8/7/95
0368-013.11




APPENDIX B
GROUNDWATER SAMPLING DATA SHEETS
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- @) emcon |
3 Northwest, Inc. Fileld Samp“ng‘Da,ta
18912 Nartli Creck Parkway, Suite [00 @ Hothell, WA 98011 . n
Officc (206) 485-5000 @ FAX (206) 486.9766 7‘v D'v pf 'CoJl"i
. §
Wall or Surface Slte Numbar ﬁéw /
_ LOCATIONADDRESS B 70|  &€cscn wood Ave. N Seatile, WA Sample Designation /3640 ~f  — /794
PROJECT NAME T £Xacp — HOBELR-O0R3.07  oate, Tima_Lr- [0 ~FY 12 /5~
| CLIENTICONTACT T ohn Meger weathor__ (i i m-la’. _50°F.
'M'mno:.ocv MEASUREMENTS:
{Nearest .01 (L) Elevation Date, Time Mathod Used (M-Scape Numbar ar Other)
DTW ___ .2} //» ~7%  Salast 69799
. DTR _[q.t0 ) S’LID
IWELL EVACUATION:
Gallons Poce Volumes Method Used Rinsg Method Oale. Time
26 - -3 Pertr—pERp— _as_LJM_ -0 s
? $.S. Bale

Surface Water Flow Speed Measurament Method w. Time
ISAMPLING: : ) . -
Depth Field s L
e Valume’ Contalner Taken Flitered Preserva- lced amp &

D‘“e- Claaning
Sample {(mh - Type . {feat) {yesno} - tive {yes.no) Method
Iﬂ‘.: JBRt=rx // /0 /5’ drsp ba(lq- X490 __qflass Ao Hel FES . Non-Phosphatic
12 v : delefgeq.t wash
724D uf feartpey - /000 2/a5S 7l hnzc?unr‘i‘::e
- A : i . Distilled H20
ol Locd Y ! 500 poly ' v Z0 T finse
IFIELD WATER QUALITY TESTS: Gallons
Pore Vol. ) S %c_ Revoved  Tieme
Number Conductivity Temp -}
! :1 [j 2728 13 [ /030
266 )3 . _24 AT

‘z . 674, 25 xR 3&... YRS

—NOTES: :

| _Depth  to Botlow . [2.70
= Dot to Watker [
- VY. N 4
- X _ 2.67

Porv_. Volump. = /2. /? _qauoas
Weader & alrk é&ﬁ_&mé_fuc&/_mi/ax_m_dﬁméé_
 peler.
_% buvm((a\)le (ont, /RT,G')( SJMd/m &L/Jéﬁ///)%/ ;451’//“" "//?70/ /250
6 ___ Slgnature: 74/@// %/{,é&,

SEA~400-01

. Totat # ol Botlles:




@) EMCoNn

Northwest, [nc.

18912 North Creck Parkway, Suite 100 @ Hothell, WA 98011

Office (206) 485-5000 ® FAX (206) 436.9766

" LOCATION/ADDRESS S2TOf  Eraeawesd Ave. . Setfle WN

Field Sampling Data

Wall or Suclaca Slte Numbaoc ﬁdw 2.
Sampla Daslgnation _A 640 ~ j. —// ?._'(

BROJECT NAME T ¥ Xq.cc) —

¥ 0,3 LR -~O3 . O?

WIENTICONTACT __J ahn

Date, Tlime //" 102 -G
[y ‘F

M (/y(,/'

Weamor_CZ;l_uLJu/ Fi i

HYOROLOGY MEASUREMENTS:

B {Nearest .01 (L) Elavation Date, Time Method Used (M-Scope Number or Gther)
| DOTW (&7 M-20 ~9% . _Selast 097¢9
: DTR £9.65~ 0?,’3f
' IELL EVACUATION:
Gallons Pare Volumes AMethod Used Rinse Method Date, Time
. 1De,r|'n ? u-MP // — /0 "?/
o
+ urface Water Flow Speed . Measucameant Method Date, Time
- TAMPLING: .
E ‘ Depth Field
' Date‘ Volume' Coatainer Taken Flltered Preserva- lced g&r:gll:é
~ Sample {ml) Type (feat) {yes,no) tive (yes.noj Method
Cos [BEX // /0 *?‘2" olrsp bq([q- QXG0 _ qlass Ao Al £S5 . Non-Phosphalic
. r | 200 ’ detecgent wash
= - - - ' H20 rinse
Nfr"//:{) en padl_pusp - /600 7/4 13 Vid HeOH dnse
. istilted H20
R Y 500 Ipoi/‘, ///Ud;; VR cinse
1ELD WATER QUALITY TESTS' " Gallons
Pore Vol. °c_ Rearove TI me
Number nducllwly Temp m
L2 665 [3 24 L2 .
Z . _eb? 213 /3 56 (25
NOTES:
i | DQI}DH\ +o RBstlom 19.6$
= Dt‘p‘!(\\ to Wa"‘rﬂ' I\ S—j
o /70F
X 0.467.
Por'g_‘_ Ua lumﬁ_ — /,? . // 30“041

b i
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744&/4 oned ‘M PO pphree Y &Jﬂ/&r

L
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Northwest, Inc.

18912 North Creck Parkway, Suite 100 @ [tothell, WA 98011
Office (206) 485-5000 @ FAX (206) 486-9766

LOCATION/ADDRESS ‘101  Ersenumsd Ave. M. Sedfle Un

Field Sampling Data

Woll or Surfaco Slte Numbor  AEE0 = S
Samplo Designation _ A G0 ~ & ~ /794

PROJECT NAME T £Xqcp — W OBER-0(2.09  pate.Time_t/~ [0) ~FY Yo
SUENT/CONTACT __J ohn M«/yff Waather C’/ou{/ SO°F
HYDROLOGY MEASUREMENTS:
(Nearest .01 t.) Elevation Date, Time_ . - Method Used (M-Scope Number or Other)
DTW 3.5 Y Salinst+  ©97%9 .
DTR [9..1/ O A2
NELL EVACUATION:
Gallons Pora Volumes Method Used Rinse Method Date, Time
p b T Pu‘fn ng\]ﬂ /0 '&7
Surface Water Flow Speed Measurament Method Date, Time
SAMPLING: =
Depth Field &
Date Volume Contalner Taken Flitered Preserva- Iced c:;:&f;
Sample (mil) Type (feet) (yes.no) tive (yes.no) Method
&S / B1=X // / 0 ‘75’ d fSP ‘oallv' ax 9o ;1/05 s sl £S5 . Non-Phosphiatic
[/HO \ detergent wash
. 7 H20 riase
WIPHD ext paclpums - 1000 7/445 Vi B e d
l o Distilled H20
bo Loag v 500 ’ﬂoflv Mg dnse
FIELD WATER QUALITY TESTS: Gallony
Pore Vol. S . Reamove, Time
Numbaer pH Conductivity Tem »
/ G 2 ¥ 25D /7 21 _Q%QZ_
2. Sy o I L3 22 0 %28
NOTES:
.DcP'H\ to RBostlom /?L // m/,y,/ 5?4? af/ Vi ﬁdf? ol il
~ Dot to Water 3.52 /4/%&1 o ec/dff s 2 " AU
= 57 DVY/ c.?-f;z;vn O/L ﬂ« Jn[/ ‘9//@L Za
T 7 7 7
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Northwest, Inc.

18912 North Creck Parkway, Suite (00 @ ftotleell, WA 98011

Office (206) 485-5000 @ [FAX (206) 486-9766

LOCATION/ADDRESS &3 [0}

Ecrenwexs! Ave. V. Seatfle WA

Fleld Sampling Data

r % ]
Wall or Surfaca Site Numbar ﬂéw = 5

. Sample Deslgnation _ /3 G0 ~ (. ~// 97
PROJECT NAME T €£Xa co) — N.OBL8~0(2.0F  pate,Time__ /7~ 100 =94 LASCO
UENTICONTACT__Tebn  Aeyer woathac_lpuacl, 400 E

HYDROLOGY MEASUREMENTS:

(Nearast .01 It

Elevation Dale, Tlme Method Used (M-Scope Number or Oth

DTW _ 0~ Solias 091¢9 =

DTR 123.92 o¥ 30
ELL EVACUATION:

Gallons Pore Volumes Method Used Rinse Method Dale, Time

g5 IDU‘(n p mll) L/=70 - 7
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December 2, 1994

John Mevyer

EMCON Northwest
18912 N Creek Parkway
Suite 210

Bothell, WA 98011
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\amwm

ng

Re: Texaco - Greenwood/Project #0368-013.09

Dear John:

D EGCEIVER r\
Columbia ! hi
. Analyti OEC - 1gm :
Serwceslnf i 9’
” Service Request No.: B3940870

Attached are the results of the sample(s) submitted to our laboratory on November
10, 1994. For your reference, these analyses have been assigned our service request

number B940870.

All analyses were performed consistent with our laboratory‘’s quality assurance
program. All results are intended to be considered in their entirety, and CAS is not

responsiblie for use of less than the complete report.

analyzed.

Please call if you have any questions.

Respectfully submitted,

Columbia Analytical Services, Inc.

Colin B. Elliott
Laboratory Manager

CBE/bdr
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Results only apply to samples
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COLUMBIA ANALYTICAL SERVICES, INC.

Client: EMCON Northwest Date Collected: 111 b194
Project: Texaco - Greenwood Date Received: 11/10/94
Sample Matrix: Water Work Order No.: B940870
BTEX and TPH as Gasoline
EPA Methods 5030/8020/Washington DOE Method WTPH-G
uall (ppb)
Sample Name: AGW-1-1194 AGW-2-1194 AGW-5-1194 -
Lab Code: B0870-1 B80870-2 B0870-3

Date Analyzed: 11112194 11/12/94 11/12/94
Analyte MRL
Benzene 0.5 ' 2.2 11.5 ND-
Toluene 1 ND ND ND
Ethylbenzene 1 ND 10 ND
Total Xylenes 1 2 72 ND
TPH as Gasoline 50 ND 470 ND
TPH Total Petroleum Hydrocarbons
MRL Method Reporting Limit
ND None Detected at or above the method reporting fimit

Approved by
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Client:
Project:
Sample Matrix:

COLUNMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EMCON Northwest Date Collected:
Texaco - Greenwood "Date Received:
Water . Work Order No.:

BTEX and TPH as Gasoliné
EPA Methods 5030/8020/Washington DOE Method WTPH-G

1glL (ppb)
Sample Name: AGW-6-1194 AGW-7-1194
Lab Code: B08704 B0870-5

Date Analyzed: | 11/11/94 11/11/94
Analyte MRL
Benzene 0.5 7.4 ND
Toluene 1 ND ND
Ethylbenzene 1 6 ND
Total Xylenes 1 29 ND

\

TPH as Gasoline 50 200 ND
TPH Total Petroleum Hydrocarbons
MRL Method Reporting Limit
ND None Detected at or above the method reporting limit
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