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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. : )
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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

B\LADATAW368-TEX\I3\GREENW-R.807-95\1b:3 Rev. 0, 8/7/95
0368-013.11 7



¢

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

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 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
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APPENDIX B
GROUNDWATER SAMPLING DATA SHEETS



i}
- @) 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
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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

DRy

\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

At fan2 2ADN

Results only apply to samples

Page 1 of |2~
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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

[Tl

Analytical Report .

Date

) 2t/

S ek



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

Approved by..

11/10/94
11/10/94
B940870

AGW-8-1194
B0870-6
11711194

2.2
ND
ND

ND

04( W Date /?’/&/77




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EMCON Northwest Date Collected: 11/10/94
Project: Texaco - Greenwood Date Received: 11/10/94
Sample Matrix: Water ) Work Order No.: BS40870

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

ug/L (ppb)
Sample Name: Method Blank
Lab Code: B0870-MB
Date Analyzed: 11/12/194
Analyte MRL
Benzene 0.5 ND
Toluene - ND
Ethylbenzene 1 ND
Total Xylenes 1 ND
TPH as Gasoline 50 ND

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

Approved by &' -~ %ﬁ Date /%/L,Z?- 5/



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EMCON Northwest Date Collected: 11/10/94
Project: Texaco - Greenwood Date Received: 11/10/94
Sample Matrix: Water Date Extracted: 11/15/94

Date Analyzed: 11/23/94
Work Order No.: B940870

Total Petroleum Hydrocarbons as Diesel and Qil
Washington DOE Method WTPH-D

pa/L (ppb)
Diesel oil*

Sample Name Lab Code MRL Result MRL Result
AGW-1-1194 B0O870-1 250 . *840 750 ND
AGW-2-1194 B0870-2 250 ND 750 ND
AGW-5-1194 B0870-3 250 ND 750 ND
AGW-6-1194 B0870-4 250 ND 750 ND
AGW-7-1194 B0870-5 250 ND 750 ND
Method Blank B0O870-MB 250 ND 750 ND
* Quantified using 30-weight motor oil as a standard.

MRL Method Reporting Limit

ND None Detected at or above the method reporting limit

* Result is from an analysis performed on December 2, 1994. Quantified as diesel. The sample
contained components that eluted in the diesel range, but the chromatogram did not match the
typical diesel fingerprint.

Approved by & % Date /?//&/?9/
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Client:
Project:

Sample Matrix:

Sample Name

AGW-1-1194
AGW-2-1194
AGW-2-1194
AGW-5-1194
AGW-6-1194
AGW-6-1194
AGW-7-1194
AGW-8-1194
Method Blank

Laboratory Control Sample
Laboratory Control Sample

QA/QC Report

EMCON Northwest
Texaco - Greenwood

Water

Surrogate Recovery Summary
BTEX and TPH as Gasoline
EPA Methods 5030/8020

Washington DOE Method WTPH-G

Lab Code'

BO870-1.
B0870-2
BO870-2Dup
B0870-3
B0870-4
B0870-4MS
BO870-5
B0870-6
BO870-MB
B0O870-LCS
BO870-GLCS

Spike Level
{pail)

100
100
100
100
100
100
100
100
100
100
100

CAS Acceptance Criteria

TPH Total Petroleum Hydrocarbons

Approved by

Lo ot

Date /7//2/7 ¥

COLUMBIA ANALYTICAL SERVICES, INC.

Date Collected:

Date Received:

Date Analyzed:
Work Order No.:

11/10/94
11/10/94
11/11,12/94
B940870

Percent Recovery
4-Bromofluorobenzene

110
112
114

- 109

111
113
113
111
111
110
111

86-116




Client:
Project:

Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

EMCON Northwest
Texaco - Greenwood

Water

QA/QC Report

Duplicate Surnmary
BTEX and TPH as Gasoline

Date Collected:
Date Received:
Date Analyzed:
Work Order No.:

EPA Methods 5030/8020/Washington DOE Method WTPH-G

ug/L (ppb)
Sample Name: AGW-2-1194
Lab Code: B0870-2
Duplicate
Sample Sample
Analyte MRL Result Result Average
Benzene 05 11.5 11.3 11.4
Toluene 1 ND ND --
Ethylbenzene 1 10 10 10
Total Xylenes 1 72 70 71
TPH as Gasoline 50 470 490 480
TPH Total Petroleum Hydrocarbons
MRL  Method Reporting Limit
ND None Detected at or above the method reporting limit
Approved by & %ﬁ Date /[ L/?//q ¥

11/10/94
11/10/94
11/12/94
B240870

Relative
Percent
Difference

<1

<1
3

4



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

Analyte

Benzene
Toluene
Ethylbenzene

COLUMBIA ANALYTICAL SERVICES, INC.
QAIOC Report
EMCON Northwest

Texaco - Greenwood
Water

Date Collected:
Date Received:
Date Analyzed:

“*  Work Order No.:

Matrix Spike Summary
BTEX and TPH as Gasoline
EPA Methods 5030/8020/Washington_ _DOE Method WTPH-G

#g/L (ppb)
AGW-6-1194
B0870-4
Spiked
Spike Sample Sample Percent
Level Result- - Result - Recovery
100 2.2 112 110
100 ND 107 107
100 . ND 113 113

TPH Total Petroleum Hydrocarbons
ND None Detected at or above the method reporting limit

-
%

Approved by

Date /Z/Z/G"y

11/10/94
11/10/94
11/12/94
B940870

CAS
Percent
Recovery
Acceptance
Criteria

77127
78-127
74-128



COLUMBIA ANALYTICAL SERVICES, INC.

’

Client: EMCON Northwest
Project: Texaco - Greenwood
LCS Matrix: Water

QA/QC Report

Date Extracted:
Date Analyzed:
Work Order No.:

Laboratory Control Sample Summary
BTEX and TPH as Gasoline
EPA Methods 5030/8020/Washington DOE Method WTPH-G

. ) ] True
Analyte Value
Benzene ' - 100
Toluene 100
Ethylbenzene 100
TPH as Gasoline 5,600

TPH Total Petroleum Hydrocarbons

\

Approved by é( Z{ZK; 7

uagll {ppb)

" Result

102
106
109

6,500

Percent
Recovery

102
106
109

118

Date /Z/L/f)(

11/11/94
11/12/94
B940870

CAS
Percent
Recovery
Acceptance

Criteria-

77-127
78-127
74-128

70-140




COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: EMCON Northwest Date Collected: 11/10/94

Project: _ Texaco - Greenwood Date Received: 11/10/94
Sample Matrix: Water Date Extracted: 11/15/94

v Date Analyzed: 11/23/94
Work Order No.: B940870

. Surrogate Recovery Summary
Total Petroleum Hydrocarbons as Diesel and Qil
Washington DOE Method WTPH-D

Sample Name Lab Code Percent Recovery
' p-Terphenyl
AGW-1-1194 ) ' B0870-1 1156
AGW-2-1194 ‘ B0870-2 108
AGW-5-1194 B0870-3 110
AGW-6-1194 - ' B0870-4 ) 112
AGW-7-1194 B0870-5 123
Method Blank B0870-MB 106
Laboratory Control Sample BO870-LCS 109
Laboratory Control Sample BO870-DLCS 103
CAS Acceptance Criteria 59-124

Approved by g@‘ %_} Date /z/?’/ci— /‘/

B

10



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EMCON Northwest Date Extracted: 11/15/94
Project: Texaco - Greenwood Date Analyzed: 11/23/94
Sample Matrix: Water Work Order #: B940870

Laboratory Control Sample/Duplicate Laboratory Control Sample Summary
Total Petroleum Hydrocarbons as Diesel and Qil
Washington DOE Method WTPH-D

ug/L (ppb)

Percent Recovery

CAS Relative

Spike Level Spike Result Acceptance Percent

Analyte LCS DLCS LCS DLCS LCS DLCS Criteria Difference
-Diesel 5,970 5,970 7,010 7,010 117 117 42-155 <1

Approved by & 5%' Date /2,/2 /‘9 S

¥
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November 18, 1994 ‘Service Request No.: K947071B

John Meyer

EMCON Northwest, Inc.

18912 North Creek Parkway, Suite 210

Bothell, WA 98011

- Re:  Texaco -.Greenwood/Project #0368-013.09/B94-0870
Dear John:

Enclosed are the results of the sample(s) submitted to our laboratory on November 11, 1994.
For your reference, these apalyses have been assigned our service request number K947071B.

All analyses were performed consistent with our laboratory’s quality assurance program. All
results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
(CAS) is not responsible for use of less than the complete report. Results apply only to the
samples analyzed. : '

Please call if you have any questions. My extension is 260.

Respectfully submitted,

Columbia Analytical Services, Inc.

Project Chemist

JMS/sam : Page 1 of g
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COLUMBIA ANALYTICAL SERVICES, Inc.

Acronyms
ASTM American Society for Testing and Materials
CARB California Air Resources Board
CAS Number Chemical Abstract Service registry Number
CFC Chlorofluorocarbon -t
CFU Colony-Forming Unit
DEC Department of Environmental Conservation | .
DEQ : Department of Environmental Quality
DHS Department of Health Services
DOE Department of Ecology
DOH ) Department of Health
EPA U. S. Environmental Protection Agency
GC Gas Chromatography |
GC/MS Gas Chromatography/Mass Spectrometry
LUET Leaking Underground Fuel Tank
MCL : Maximum Contaminant Level is the highest permissible concentration of a
: substance allowed in drinking water as established by the USEPA.
MDL Method Detection Limit
MPN Most Probable Number
MRL Method Reporting Limit
NA Not Applicable
NAN ~ Not Analyzed
NC Not Calculated
NCASI National Council of the Paper Industry for Air and Stream Improvement
ND Not Detected at or above the MRL
NIOSH National Institute for Occupational Safety and Health
PQL ‘ Practical Quantitation Limit |
RCRA ® Resource Conservation and Recovery Act
SIM Selected Ion Monitoring
TPH - Total Petroleum Hydrocarbons noGo° '

acronlst.1j/06/09/93



Clicnt:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

EMCON Northwest
Texaco -Greenwood /# 0368-013.09

Sample Matrix: Water

Sample Name

AGW-1-1194
AGW-2-1194
AGW-5-1194
AGW-6-1194
AGW-7-1194
Method Blank

Lab Code

K707101
K707102
K707103
K707104
K707105
K7071MB

Analytical Report

Total Lead
EPA Method 7421

Units: pg/L (ppb)

SRR R

Service Request: K947071B
Date Collected: 11/10/94
Datc Received: 11/11/94
Date Extracted: NA
Date Analyzed: 11/16/94

Result

CEEEEE

Date: ///7%5[ 00603

Approved Byzgi,ﬁ_ WM

LAMRL/102594

F0TBICP. WML - Sample 11/17/94

3

Page ot



COLUMBIA ANALYTICAL SERVICES, INC.

Clicent: EMCON Northwest

Projcct: Texaco -Greenwood /# 0368-013.09

Sample Matrix: Water

Sample Name: AGW-2-1194

Lab Code: K707102

EPA
Analyte o Method
Lead ' 7421

Approved By: /éﬁ\_ WM

QAJ/QC Report

LS

Duplicate Summary
Total Metals

Units: pg/L (ppb)

3

MRL

Sample
Result

ND

Service Request: K947071B
Date Collccted: 11/710/94
Date Received: 11/11/94
Date Extracted: NA
Date Analyzed: 11/16/94

Duplicate Relative
Sample Percent
Result Average Difference
ND ND -

Date: /;/7 7Y U 0 00 «'i

DUPISEPA/102194
7071 BICP.WMI - DUP 11/17/94

Page No:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report '
Client: EMCON Northwest
Project: Texaco ~Greenwood /# 0368-013.09
| Sample Matrix: Water
“,
i e
Matrix Spike Summary
Total Metals

v Units; pg/L (ppb)

Sample Name: AGW-2-1194
Lab Code: K707102
Spike Sample
Analyte MRL Level Result
1 .
' Lead .2 20 ND

Service Request:
Datc Collected:
Date Received:

Datc Extracted:
Date Analyzed:

Spiked
Sample
Result

Percent
Recovery

20 100

Date: _/ / 7/4 Y

Approved By: (,é/az-\_ 27 (€ S

MS15/102{94
I TOT1DICP.WM! - Spike 1171794

<&

K947071B
11/10/94
11711794
NA
11/16/94

CAS
Percent
Recovery
Acceptance
Limits

75-125

<O
)
<o
o

Page No.:
.
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December 13, 1994 Service Request No.: B940923
! —_—
John Meyer o A g.l;‘::_,m\_,_'
EMCON Northwest _ l ey fékj.?;s s
18912 N Creek Parkway | L Lopi
Suite 210

Bothell, WA 98011
Re: Texaco - Greenwood/Project #0368-013.09
Dear John:

Attached are the results of the sample(s) submitted to our laboratory on December 7,
1994. For your reference, these analyses have been assigned our service request

number B940923.
All analyses were performed consistent with our laboratory’s quality assurance
program. All resuits are intended to be considered in their entirety, and CAS is not

responsible for use of less than the complete report. Results only apply to samples
analyzed.

Please call if you have any questions.
Respectfully submitted,
Columbia Analytical Services, Inc.

Colin B. Elliott
Laboratory Manager

CBE/bdr Page 1 of 9



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EMCON Northwest
Project: Texaco - Greenwood
Sample Matrix: Air

Date Collected:
Date Received: '
Date Analyzed:

Work Order #:

Permanent Gas Analysis -
Method: Modified ASTM D-3416

Percent {v/v)

Sample Name:

Lab Code:
Analyte MRL
Oxygen 0.2
Carbon Dioxide : 0.05
Methane 0.01

MRL Method Reporting Limit

- ND  None Detected at or above the method reporting limit

LY

Approved by 4&—\ %—

Stack
B0923-1

21.7
0.05
ND

12/07/94
12/07/94
12/07/94
B340923

Method Blank
B0923-mB

ND
ND
ND

Date. /2///.3’/6‘9[




Client:
Project:

Sample Matrix:

Sample Name:

Lab Code: -

Analyte

Benzene
Toluene
Ethylbenzene
Total Xylenes

TPH*

COLUMBIA ANALYTICAL SERVICES, INC.

EMCON Northwest
Texaco - Greenwood
Air

Analytical Report

BTEX and TPH as Gasoline*
EPA Methods 5030/8020/Maodified 8015

Stack

B0923-1
MRLs

poll  pUL (ppmvi

.~ 0.05 0.02
0.05 0.01
0.05 0.01
0.05 0.01
2 0.5

MRL  Method Reporting Limit
TPH  Total Petroleum Hydrocarbons
+

L}

Date Collected: 12/07/94
Date Received: 12/07/94
Date Analyzed: 12/07/94
Work Order No.: 8940923
Results
ugfl pLIL (pprv)

ND ND

ND ND

ND ND

ND ND

*10.3

, f42,

but the chromatogram did not match the typical gasoline fingerprint.

Y

Approved by é]z‘-‘ %

Date /2///3/?5/

Quantified using commercial gasoline with a fuel hydrocarbon range of Cs-Ciz. (MW = 100)
- Quantified as gasoline. The sample contained components that eluted in the gasoline range,




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EMCON Northwest Date Collected: R Ay LU
Project: Texaco - Greenwood Date Received: e Aty CEE
Sample Matrix: Air . Date Analyzed: 12/07/94

Work Order No.: B940923

BTEX and TPH as Gasoline*
EPA Methods 5030/8020/Modified 8015

Sample Name: Method Blank
Lab Code: B0923-MB
Analyte MRLs Results

ugl/L - uL/IL (ppmv) pall uL/L (ppmv)
Benzene 0.05 0.02 ND ND
Toluene 0.05 0.01 ND ND
Ethylbenzene 0.05 0.01 ND ND
Total Xylenes 0.05 0.01 ND ND
TPH* 2 0.5 ND ND

MRL  Method Reporting Limit

TPH Total Petroleum Hydrocarbons

¢ Quantified using commercial gasoline with a fuel hydrocarbon range of C¢-C,,. (MW = 100)

# Quantified as gasoline. The sample contained components that eluted in the gasoline range,
but the chromatogram did not match the typical gasoline fingerprint.

Approved by &\‘ % Date /?///f/7¢




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EMCON Northwest : Date Collected: 12/07/94
Project: Texaco - Greenwood . Date Received: 12/07/94
Sample Matrix: Water .. Date Analyzed: 12/07/94

Work Order #: B940923

Duplicate Summary
Permanent Gases '
Method: Modified ASTM D-3418
© gLt {ppmv)

Sample Name: Batch QC

Lab Code: B0916-1
Duplicate Relative
. Sample Sample : Percent
Analyte MRL Result Result Average Difference
Oxygen " 0.05 17.0 - 17.2 - 17.1 1
Carbon Dioxide 0.05 4,73 . 4.94 4.84 4 -
Methane 0.05 - 7.75 7.99 - 7.87 . -3

MRL Method Reporting Limit

/
Approved by 4‘4_‘ %éf’ Date /D//_?/?'%




Client:
Project:
L LCS Matrix:

Analyte
Oxygen

Carbon Dioxide
Methane

Appraoved by

COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

EMCON Northwest Date Analyzed: 12/07/94
Texaco - Greenwood Work Qrder No.: B940923
Air

el

Laboratory Control Sample Summary
Permanent Gas Analysis
Method: ASTM D-3416

Percent (v/v)

CAS
Percent

Recovery

True ‘ Percent Acceptance
Value Resuit Recovery Criteria
1.00 1.05 105 85-1156
1.00 . 0.99 99 85-115
1.00 1.04 - 104 85-115

&\" %ﬁz DateJZ//J"/?S‘




COLUMBIA ANALYTICAL SERVICES, INC.
QOA/QC Report

Client: . EMCON Northwest Date Collected:

- Project: Texaco - Greenwood Date Received:
Sample Matrix: Air - Date Analyzed:

Work Order No.:

L
Duplicate Summary
BTEX and TPH as Gasoline*
EPA Methods 5030/8020/Modified 8015

HglL
- Sample Name: Batch QC
Lab Code: B0919-1
i .
L ' : Duplicate
: ~ Sample Sample
Analyte MRL Result Result Average
Benzene - 0.05 0.19 0.19 C.19
_ Toluene » 0.05 1.36 "1.36 1.36
Ethylbenzene 0.05 0.47 0.43 0.48
Total Xylenes 0.05 2.97 2,98 2.98
- TPH* 2 57 58 58

i | *

! Quantified using gasoline with a hydrocarbon range of Cg-C,,. (MW = 100)
e TPH Total Petroleum Hydrocarbons
MRL Method Reporting Limit

Approved by - /A . %ﬁf Date /?///3_/99’

S S
S S
12/07/94
8940923

Relative
Percent
Difference

<1

<1
4

<1’

2



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: EMCON Northwest Date Analyzed: 12/07/94
Project: Texaco - Greenwood Work Order No.: B940923
LCS Matrix: Air

Laboratory Control Sample Summary
BTEX and TPH as Gasoline*
EPA Methods 5030/8020/Modified 8015

gt
CAS
Percent
Recovery
True . Percent Acceptance

Analyte . Value. Result Recovery Criteria
Benzene C 3¢ 33 97 60-137
Toluene . 41 39 a5 56-130
Ethylbenzene 34 33 _ 97 55-130
TPH* 2,200 2,140 - 97 53-135

¢ Quantified using commercial gasoline with a hydrocarbon range of CS-C,'z. (MW = 100}

TPH  Total Petroleum Hydrocarbons

.

Approved by ' %g : %# ' Date . /Z//_?/§7
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MECEIVE],
‘Columbia ||| 0EC2 7199 JJ
» Analytical L i
= Serviceg~ :

December 21, 1994 Service Request No.: B940926

John Meyer

EMCON Northwest
18912 N Creek Parkway
Suite 210

Bothell, WA 98011

Re: Texaco Greenwood/Project #0368-013.02

Dear John:

Attached are the results of the sample(s) submitted to our laboratory on December 8,
1994. For your reference, these analyses have been assigned our service request
number B940926. ‘

All analyses were performed consistent with our laboratory's qua{ity assurance
program. All results are intended to be considered in their entirety, and CAS is not

responsible for use of less than the complete report. Results only apply to samples
analyzed, .

Please call if you have any questions.
Respectfully submitted,
Columbia Analytical Services, Inc.

Colin B. Elliott
Laboratory Manager

CBE/bdr Page 1 of lg



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EMCON Northwest Date Collected:  12/02/94
Project: Texaco Greenwood . Date Received: 12/08/94
Sample Matrix: Water Date Extracted: 12/09/94

Date Analyzed: 12/14/94
Work Order No.: B940926

Non-Polar Fats, Qil and Grease

SM 5520 F

mg/L (ppm})
Sample Name Lab Code MRL Result
Initial B0926-1 0.5 . ) ND
Method Blank B0326-MB 0.5 1.0

MRL  Method Reporting Limit
ND None Detected at or above the method reporting limit
S Standard Methods for the Examination of Water and Wastewater, 17th Ed., 1989.

" /
Approved by é;Q i W Date /2’/—7—/ /C,‘;/




. Client:
: Project:
Sample Matrix:

BTEX
EPA Methods 602
49/l (ppb)
1
Sample Name:

o Lab Code:
! Date Analyzed:

Analyte MRL

Benzene . 0.5

Toluene 1
g Ethylbenzene 1
o Total Xylenes 1

MRL . Method Reporting Limit
- ND None Detected at or above the method reporting {imit

COLUMBIA ANALYTICAL SERVICES, INC.

EMCON Northwest
Texaco Greenwood
Water

4

Approved by

(.. stlr

Analytical Report

Date Collected: 12/02/94
Date Received: 12/08/94
Work Order No.: B940926

Initial Method Blank
B0926-1 B0926-MB
12/12/94 12112194

2.3 ND
1 ND
7 ND
4 ND

Date /Z/Z/A ¥



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EMCON Northiwest L Date Callected:  12/02/94
Project: Texaco Greenwood Date Received: 12/08/94
Sample Matrix: Water Date Analyzed: 12/12/94

Work Order No.: B940926

Surrogate Recovery Summary
BTEX
EPA Methods 602

Sample Name Lab Code Spike Level Percent Recovery
{ug/L) 4-Bromofluorobenzene
Initial : B0926-1 100 102
Method Blank B0926-mB 100 108
Laboratory Control Sample 80926-LCS 100 109
!
CAS Acceptance Criteria 86-116

.

Approved by % '%’f' Date__/2./2/5a




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EMCON Northwest Date Extracted: 12/12/94
Project: Texaco Greenwood Date Analyzed: 12/12/94
LCS Matrix: Water , Work Order No.: BS40926

Laboratory Control Sample Summary

BTEX
EPA Methods 602
49/l (ppb)
CAS
Percent
Recovery
. True Percent Acceptance
Analyte Value - -Result - Recovery Criteria
Benzene 100 111~ 111 77127
Toluene 100 11 111 78-127
Ethylbenzene 100 ' 109 109 74-128

-,

Approved by &\,(%% Date /21//2—(/9§1 \
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HMmOMSUS . _ DY, .BC TC... AMRY.,. RE™IRT, LR
DATE /2~ 5= 24 [ o/

A 18912 North Creek Pkwy, Suite 118 + Bothell, WA 98011 « (206) 486-6983 « FAX (206) 486-7695 PAGE

ANALYSIS REQUEST
PROJECTNAME Q368 - 013 , O 4 C,zg&uu’oop [ PETROLEUM HCS | ORGANIC | ORGANIC METALS/INORGANICS
(2] [$)
PROJECT __ 7 éx p-¢ @ o 5§/ y S §
— [ S / o3} o
COMPANY/ADDRESS cMCcons ] = A 5oy SR
— z ¥ 8§/ /8 S8 &5 e A
[/, = Joues Meyex 237~ | E o} §3/ /8 // <&/ xa/8 o
- 8 s /5 <C [ /98 (035 /> 9/ S [
' PHONE ¥#0=5Be0 | O s )88 g§ &51e Jas T~ S oy £
2 - O Q = JE ™ q SO [F 5 /O
SAMPLERS SIGNATURE ____/B7dtm f FL Yy RrenT & 8 Ik IS5 gg/g’% S g8 SRR o RSISS
= @ Cadegdredt. e |85 B € ¥ = o /8 [s S/RS/K
SAMPLE LAB SAMPLE | 3 | |T&/T&/xé/xa/x  [S9 Z3 ,‘% 58/38/533/82/§ -Owr"”?f y
1.D. DATE | TIME 1.D. MATRIX | 2 VI~ /S RGISG IS [RESG RS RS R IREISE/S 1§ </SC é REMARKS
INeTiac L |/766 /;{Z.D 3 ><
RELINQUISHED BY: RECEJYED BY: TURNAROUND REQUIREMENTS REPORT REQUIREMENTS INVOICE INFORMATION: SAMPLE RECEIPT:
Zé;fg/, e . 2N ___48he __ 5day | X 1. Rovtine Report
Signature 7 7 Signaiyre F X Standard (10-15 working days) | ___ II. Report includes DUP.MAS. | POt Shipping VIA:
ﬂ*""r £ / / W7 Provide Verbal Prefimin MSD, s required, maybe | it 7o Shipping 10:
’Pn_r_ued Name Printed Name —_— iminary chargedassamp{es) pping lo:
ENCo~ LS Luse i Results i G Vil ‘li .~ da =) Condition:
/F’ZFT?,, Y 7 F';r;/ / ' / sy J2q J | — Provide FAX prefiminary Resuts |~ (includes Al Raw Data)
Date/Time Bate/Time Requested Report Date ___ IV.CLP Deverable Repor Lo te:_ A0 2L
RELINQUIS%fD BY: RECEIVED BY: SPECIAL INSTRUCTIONS/COMMENTS:
ShoXfure =2 Signature
o ﬁﬁa,h_ :
Printed Name<~ Printed Name
irm Firm -
2joe/arl |60
Date/Time * Date/Time




17 South 13th Avenue  « P.O.Dox 470 «  Kalcn Wachinmenn oAk NL o v

b Analytical
Serviceg

December 20, 1994 ' Service Request No.: K947694B

John Meyer

EMCON Northwest, Inc. :
18912 North Creek Parkway, Suite 210
Bothell, WA 98011

Re:  Texaco-Greenwood/Project #0368-013.02/B940926
Dear John:

Enclosed are the results of the sample(s) submitted to our Iaboratory on December 9, 1994, Yor
your reference, these analyses have been assigned our service request number K947694B.

All analyses were performed consistent with our laboratory’s quality assurance program. All
results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
(CAS) is not responsible for use of less than the complete report. Results apply only to the
samples analyzed.

Please call if you have any questions. My extension is 260,

Respectfully submitted,
Columbia Analytical Services, Inc.

Janice/M. Sedlak
Proje€t Chemist

" TMS/ir | | Page 1 of 51{

AN st e



"ASTM
CARB

CAS Number

CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
GC
GC/MS
LUFT
MCL

NCASI

NIOSH
PQL
RCRA
SIM
TPH

acroalst 1j/05/09/93

COLUMBIA ANALYTICAL SERVICES, Inc.
' Acronyms

American Society for Testing and Materials
California Air Resources Board |
Chemical Abstract Service registry Number
Chlorofluorocarbon

Colony-Forming Unit

Department of Eavironmental Conservation

Department of Environmental Quality

- Department of Health Services -

Department of Ecology

Department of Health

U. S. Environmental Protection Agency )
Gas Chromatography '

Gas Chromatography/Mass Spectrometry

Leaking Underground Fuel Tank

Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.

Method Detection Limit
Most Probable Number
Method Reporting Limit
Not Applicable

| Not Analyzed

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected at or above thé MRL

National Institute for Occupational Safety and Health

Practical Quantitation Limit

* Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report:
Client: - EMCON Northwest Service Request: K947694B
Project: Texaco-Greenwood / #0368-013.02 Date Collected: 12/2/94
Sample Matrix: Water Date Received: 12/9/94
, ‘ Date Extracted: NA
- Datc Analyzed: 12/18/94
Total Lead
EPA Method 7421
Units: pg/L (ppb)
Sample Name ' Lab Code MRL Result
Initial : K769401 2 2
Method Blank K7694MB 2 ND

, provcd By: CA A Date; 170 \lﬁ (34
1AMRL/102594
B 76948ICP IC] - Sample (219794

Page Na.:
i
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ANALYSIS REQUEST
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E ~ <& 1] 33
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e fev 1700 U] A 5 % 34
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Jeran A5 ers | LA ot dgh sy | DK, Routine Repont
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RELINQUISHED BY: SPECIAL INSTRUCTIONS/COMMENTS:
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! ure
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7; . - Registration No. _ 17684

Puget Sound Air Pollution "™

Control Agency Consrion No. SE40_

HEREBY ISSUES AN ORDER OF APPROVAL pae OEP 1 2 1994
TO CONSTRUCT, INSTALL, OR ESTABLISH

Air Sparging Vapor Extraction System including a Rotron EN606 Regenerative Blower. PR .

\l '____,-————— -
LISA RUTAN, PROJ ENGINEER
A .
p- EMCON NORTHWEST, INC 0 TEXACO REFINING AND MARKETING INC
P w
L 18912 NORTH CREEK PKY, #100 g PO BOX 2969
1
/C\ BOTHELL WA 98011 R KIRKLAND WA 98083
N
T

INSTALLATION ADDRESS
TEXACO STATION (G18427 CI.OSEDi, 8701 GREENWOOD AVE N, SEATTLE, WA, 98103

* THIS ORDER IS ISSUED SUBJECT TO THE FOLLOWING RESTRICTIONS AND CONDiTIONS

L Approval is hereby granted as provided in Article 6 of Regulation I of the Puget Sound Air Pollution Control Agency to the applicant to install or
establish the equipment, device or process déscribed hereon at the INSTALLATION ADDRESS in accordance with the plans and specifications on file in
the Engineering Division of PSAPCA.

2. Compliance with this ORDER and its conditions does not relieve the owner or operator from the responsibility of compliance with Regulations I, II or IIl
RCW 70.94 or any other emission control requirements, nor from the resulting lisbilities and/or legal remedies for failure to comply. Section 5.05(e) of
Regulation 1 requires that the owner or operator must develop and implement an operation and maintenance (O&M) plan to assure continuous compliance
with Regulations I, II, and III. ‘ - ‘

3. This approval does not relieve the applicant or owner of any requiremeat of any other governmental agency

4. Operation of the air sparging vapor extraction system shall not be caused or allowed for a period longer than 12 months.

b“( W"" ;@7“'\ /////4/ /JJ«/?’BC DO'-WL L. KL“"'L‘\

DAVID J. LENINGTO / JAY M. WILLENBERG 7 DENNIS J. McLERRAN
Reviewing Engineer |/ Reviewing Engineer | Air Pollution Control Officer
MEJ

Form 50-118, (1/91)



SEMETRO

King County Department of Metropolitan Serv,
Industrial Waste < 130 Nickerson St., Suite ?}}{Q\S@tle WA 98109-1658 - « (206) 689-3000

\ECEIVEp,
e 2 |

ﬂl\] Y

November 23, 1994 ~

CERTIFIED MAIIL:
RETURN RECEIPT REQUESTED

Mr. Michael Condon /
Texaco Environmental Sexrvices

3400 188th Street S.W., Suite 630
Lynnwood, Washington 98037

W

i

Mot 11 - [ ).
~ Dear Mr. Condon:

The Metro Industrial Waste section has reviewed your.
application for a waste discharge permit for the Texaco
Environmental Services facility located at 8701 Greenwood
Avenue North in Seattle, Washington and determined that the
attached major discharge authorlzatlon is the approprlate
document for this discharge.

This authorization permits you to discharge limited amounts of
industrial wastewater into the Metro sewer system in
accordance with the effluent limitations and other
requirements and conditions set forth in the document and the
regulations outlined in King County Ordinance No. 11034
(enclosed). The formal requirements and fees of a full
wastewater permit will not be required as long as you maintain
gocd compliance and do not change the nature and volume ,of
your discharge.

‘Changes to, or additions at, Texaco Environmental Services may
cause us to reassess this decision and require that you obtain
a full wastewater discharge permit. If you propose to
substantially increase the volume of your discharge or change
the type and quantities of substances discharged, you must
submit a new waste discharge permit application to Metro.
State law requires that such application for a permit be made
a minimum of sixty (60} days before starting a new discharge.
Therefore, to avoid delays, please time your submittal
accordingly.

Water Pollution Control Departiment Clean Water — A Sound Investient



l

Mr. Michael Condon
November 23, 1994
Page 2

Metro Industrial Waste staff want to help you stay in

. compliance with our regulations. If at any time you have

questions about this discharge authorization, or other
questions about your discharge, please do not hesitate to call
me at 689-3019.

Sincerely, .

Industrial Waste Investigator
Environmental Programs

Enclosure

cc: Doug Knutson, Department of Ecology
Doug Hilderbrand, Metro
Kami Wong, City of Seattle
Lisa Rutan, EMCON Northwest, Inc.

magnuson\dajtexgr



METRO MAJOR DISCHARGE AUTHORIZATION
NUMBER 489
PAGE 2

SPECIAL CONDITIONS

Texaco Environmental Services shall contact Kami Wong (684- 0833) of
the city of Seattle to arrange for billing prior to discharge.

Discharge Limitations

: Maxinunm .
Constituent : Concentration. ppm
Benzene ' .+ 0.13
Toluene ' 1.5
Ethylbenzene . : 1.4
Nonpolar Fats, Oil & Grease 100
(nonpolar FOG)
0geratin§ Criteria
a) Thereée shall be no pronounced odor of solvent or gasoline.
b) _There shall be no pronounced oil sheen or unusual color.
c) There shall be no pronounced hydrogen sulfide (rotten egg)

odor.
d) There shall be no v151bly pronounced turbldlty, the
discharge must remain translucent.

Metro will expect operators on site to pay close attention to these
operatlng criteria whenever discharge to the sanitary sewer is
occurring: If any of the discharge limits or operating criteria are
exceeded, you must stop discharging and notify the Metro Industrial
Waste Sectlon at 689-3000.

o+



METRO MAJOR DISCHARGE AUTHORIZATION
NUMBER 489
PAGE 4

GENERAL: DISCHARGE LIMITATTIONS

- Corrosive Substances

Lower Limit

Minimum pPH 5.0
Average , PH 5.5

The lower pH limit is violated whenever any single sample or any
instantaneous recording is less than pH 5.0 or when a composite sample
consisting of at least four consecutive samples ‘taken at intervals of
15 minutes or greater is less than 5.5 or when any recording of. 15
minutes or more averages less than 5.5. » :

Upper Limit
Process rinsewater discharges pH 12.0

Discharges of more than 50 gallons per day of caustic solutions
equivalent to more than 5% NaOH by weight or greater than pH 12.0 are
prohibited unless authorized by permit and subject to special
conditions to protect worker safety, the collection system, and
treatment works.

High Temperature

The industrial user shall not discharge material with a temperature in
excess of 65 C (150 F).

Fats, Cils and Greases (FOG)

Polar FOG = FOG of animal and/or vegetable origin. Dischargers of
polar FOG shall minimize free floating polar FOG. Dischargers of
Polar FOG shall not result in significant accumulations which either
alone or in combination with other wastes are capable of obstructing
flow or interfere with the operation or performance of sewer works or
treatment facilities.. Dischargers may not add emulsifying agents
exclusively for the purposes of emulsifying free floating FOG.
Companies which discharge free floating polar FOG may be required to
complete, for Metro's review and approval, a FOG control plan.

Nonpolar FOG = FOG of mineral/petroleum origins. The industrial user
shall not discharge wastes that contain in excess of 100 milligrams
per liter (mg/l) of nonpolar fats, oils and greases (FQG) .

Flammable or Explosive Materials

No person shall discharge any pollutant, as defined in 40 CFR 401.11,
that creates a fire or explosion hazard in any sewer or treatment
works, including, but not limited to, wastestreams with a closed cup
flashpoint of less than 140 degrees Fahrenheit or 60 degrees
Centigrade using the test methods specified in 40 CFR 261.21.



METRO MAJOR DISCHARGE AUTHORIZATION
NUMBER 489
PAGE 6

The instantaneocus maximum is violated whenever the concentration
of any sample, including a grab within a series used to calculate
daily average concentrations, exceeds the limitation.

GENERAL CONDITIONS

All requirements and ordinances of King County Ordinance No.
11034 pertaining to the discharge of wastes into the municipal
sewexr system are hereby made a condltlon of this Discharge
Authorization. :

"Any facility changes which will result in a change in the

character or volume of the pollutants discharged to the municipal
sewer system must be reported to your Metro representative. Any
facility changes that will cause the violation of the effluent
limitations specified herein will .not be allowed.

In the event the industrial user is unable to comply with any of
the conditiens of this Discharge Authorization because. of

breakdown of eguipment or facilities, an accident caused by hunman .
error, negligence, or any other cause, such as an act of nature

the company shall:

(a) take immediate action to stop, contain and clean up the
unauthorized discharges and correct the problem.

(b) '1mmed1ately notify the Metro so steps can be taken to
prevent damage to the sewerage system.

{c) submit a written report describing the breakdown, the actual
quantity and guality of resulting waste discharged,
corrective action taken, and the steps taken to prevent
recurrence.

Compliance with these requirements does not relieve the
industrial user from responsibility to maintain continuous
compliance with the conditions of the Discharge Authorlzatlon or
the resulting liability for failure to comply.

The industrial user shall, at all reasonable times, allow
authorized representatives of the Metro to enter that portion of
the premises where an effluent source or disposal system is
located or in which any records are required to be kept under the
terms and conditions of this Discharge Authorization.

Nothing in the Discharge Authorization shall be construed as
excusing the industrial user from compliance with any applicable
federal, state or local statutes, ordinances, or regulations.

This Discharge Authorization does not constitute authority for
discharge into waters of the state. Any such discharge is
subject to regulation and enforcement action by the Department of
Ecology.
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KING COUNTY DEPARTMENT OF METROPOLITAN SERVICES
MAJOR DISCHARGE AUTHORIZATION
. * NUMBER 489
; FOR
Texace Environmental Services
MAILING ADDRESS : 3400 188th Street S.W., Suite 630
~ Lynnwood, Washington _
PHYSICAL ADDRESS: 8701 .Creenwood Avenue North, Seattle, Washington
PHONE: {206)485-5000 CONTACT: Lisa Rutan, EMCON, Northwést, Inc.
METRO SAMPLE SITE STATION NUMBER: A1065
INDUSTRY TYPE: Gasoline Service Station
SIC: " 5541 EPA I.D.: HNot Applicable
DISCHARGE TO: WEST POINT TREATMENT PLANT

*Note: This authorization is valid only for the specific process and
' dates shown below: .

DISCHARGE PROCESS:
MAXIMUM VOLUME: 1465 GPD

EFFECTIVE DATE; November 28, 1994
EXPIRATION DATE: _ November 28, 1999

For information concerning this Metro Discharge Authorization please
contact Patricia Magnuson, Industrial Waste Investigator at 689-3019.

24=HOUR
- EMERGENCY NOTIFICATION

WEST POINT TREATMENT PLANT: 689-3801

DEPARTMENT OF ECOLOGY:  649-7000 e — Ce

i XA
e mm——— Dt bt L T===== postit" Fax Noto 7671 [P yp/23 [pagub 7
(For Your Use) — rom—— .
' o JVhn Lish '
LOCAY, FIRE DEPARTMENT] e fmmoopS | (YEas

. « ,
24~HR. CORPORATE CONTACTS: | ;:: C;ggg{:ﬁg?iﬁ; .

Phona &,
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METRO MAJOR DISCHARGE AUTHORYZATION
NUMBER 489
PAGE 2

AL CO ONS

Texaco Environmental Services shall contact Kami Wong (684-0833) of
the City of Seattle to arrange for billing prior to discharge.

Discharge Limitations

: ’ Maximum
Co t <oncentyration, ppw
Benzene | . 0.13
Toluene 1.5
Ethylbenzene - | 1.4
Nonpolar Fats, Oil & Grease 100

(nonpolar FOG)

ng Cri

a) There shall be no pronounced odor of solvent or gasoline.

b) There shall be no pronounced oil sheen or unusual color.

e) There shall be no pronounced hydrogen sulfide (rotten egqy)
odor.

d) There shall be no visibly pronounced turbidity, the
discharge must remain translucent.

Metro will expect operators on site to pay close attention to these
operating criteria whenever discharge to the sanitary sewer is
occurring. If any of the discharge limits or operating criteria are
exceaded, you must stop discharging and notify the Metro TIndustrial
Waste Section at 689-3000. : '
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METRO MAJOR DISCHARGE AUTHORIZATION

NUMBER 489
PAGE 3

‘The following monitoring requirements shall be met for this discharge

authorization:
ara ar Fregquency . 8 athod
Flow Monthly Total Meter or pump
‘ and daily average
(gallons and gallons per day)
Hydrogen Only if operating Meter
Sulfide criteria are
exceeded
Settleable Only if operating Grab/Imhoff Cone
Solids criteria are
exceeded
Explosivity only if operating Meter
criteria are exceeded
Nonpolar FOG Twice yearly Grab/Standard Method
(once between 5520F
Jan. & June and once
between July & Dec.)
Benzene, toluene, Initial Discharge, Grab/EPA Method 602
ethylbenzene Twice yearly '

thereafteor (once between
Jan. & June and once between
July & Dec.)

An annual self-monitoring report shall be filed with Metro by the 15th
of January each year. This annual report must include the total
monthly volumes of water discharged to the sewer as well as the
analytical results of the twice yearly testing. If no discharge takes
place during any monitoring period, it shall be noted on the annual
report. ,

Irf a violation of any discharge limits or operating criteria are
detected in monitoring, you shall notify the Metro Industrial wWaste
8action immediately upon receipt of analytical data.

The suggested analytical method for the contaminant indicators
banzene, ethylbenzene and toluene is EPA Method 602 in Methods for
Organic Chemical Analysis of Municipal and Industrial Wastewater (EPA-
600/4=-82-057, July 1982). The required analytical method for the
contaminant indicator of nonpolar FOG is Method 5520F (with a
partition-gravimetric extraction procedure) in the 1989 Standard
Mathods" for the Examination of Water and Wastes (17th edition).

For petroleum hydrocarbon contaminated sites that are following MTCA
cleanup protocols and standards (WAC 173-340) EPA Method 418.1 (TPH by
IR) or Washington State Methods WTPH-G, WTPH-D and WIPH-O may he
gubstituted for Method 5520F (with a partition gravimetric extraction
procedure) .
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METRO MAJOR DISCHARGE AUTHORIZATION

NUMBER 489
PAGE 4

GENE DI GE LIMITATIONS
Co iva stan
Lower Limit
Minimum pH 5.0
Average pH 5.5

The lower pH limit is violated whenever any single sample or any :
ingtantaneous recording is less than pH 5.0 or when a composite sample
consisting of at least four consecutive samplecs taken at intervals of
15 minutes or greater is less than 5.5 or whén any recording of. 15

minutes or more averages less than 5.5.
Upper Limit‘
Process rinsewater discharges. ~ pH 12.0
Discharges of more than 50 gallons ber day of caustic solutions
equivalent teo more than 5% NaOH by weight or greater than PH 12.0 are
prohibited unlass authorized by permit and subject to special
conditions to protect worker safety, the collection system, and
treatient works. :

Ten urea

The industirial user shall noE discharge material with a temperature in
excess of 65 C (150 F).

‘Fatg, 0ils and Greases {FOG)

Polar FOG = FOG of animal and/or vegetable origin. Dischargers of
polar FOG shall minimize free floating polar FOG. Dischargers of
Polar FOG shall not result in significant accumulations which either
alone or in combination with other wastes are capable of ebstructing
flow or interfere with the operation or performance of sewer works or
treatment facilitims. Dischargers may not add emulsifying agents
axclusively for the purposes of emulsifying free floating Foé.
Companies which discharge free floating polar FOG may be required to
complete, for Metro's review and. approval, a FOG control plan.

Nonpolar FOG-= FOG of mineral/petroleum origins. %he industrial user
shall not discharge wastes that contain in excess of 100 milligrams
per liter (mg/l) of nonpolar fate, oils and greases (FOG).

ab Explosi Materia

No person shall discharge any pollutant, as defined in 40 CFR 401.11,
that creates a fire or explosion hazard in any sewer or treatment
works, ineluding, but not limited to, wastestreams with a closed cup
flashpoint of less than 140 degrees Fahrenheit or 60 dagrees
Centigrade using the test methods specified in 40 CFR 261.21.

—— e
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METRO MAJOR DISCHARGE AUTHORIZATION
NUMBER 489
PAGE 5

At no time shall two successive readinge on an explosion hazard meter,
at the point of discharge into the system (or at any peint in the
system), be more than five percent (5) nor any single reading be more
than ten percent (10%) of tha Lower Explosive Limit (LEL) of the
netear. ) :

Pollutants subject to this prohibition include, but are not limited

_to, gasoline, kerosene, naphtha, benzene, toluene, Xylene, ethers,
alcohols, ketonas, aldehydes, peroxides, chlorates, perchlorates,
bromates, carbides, hydrides, and sulfldes, and any other substances
that Metro, a fire department, the State, or EPA have notified the
user are a fire hazard or a hazard to the systen.

Settleable Solids
Sattleable solids 7.0 ml/L

ani

Na person shall discharge any organic¢ pollutants that result in the
presgance of toxic gases, vapors, or fumes within a public or private
. gawer or treatment works in a quantity that may cause acute worker
health and gafety problems.

Organi¢ pollutants subject to this restriction include, but are not
limited to:

"~ Any organic pollutants compound listed in 40 CFR Section 433.11 (e)
(Total Toxic Organics (TT0) definition).

Acetone, 2-butanone (MEK), 4-methyl-2-pentanone (MIBK), xylenes.
H!Qroggn sulfide ‘

Atmospheriec hydrogen sulfide . 10.0 ppn ‘ '
(As measured at a monitoring manhole designated by Metro)

Soluble sulfide limits may be established on a case-by-casa basis

depending upon volume of discharge and conditions in the receiving
sawer, including oxygen content and existing sulfide cancentrations.

Restricted Sgpstabges

The industrial user shall not discharge wastes which exceed the
following limitations: -

Instantaneous Maxinum (mg/L)

Arsenic 4.0 Mercury 0.2
cadmium 0.6 Nickel 5.0
Chromium 5.0 Silver 3.0
Copper 8.0 - Zinc 10.0
Laad 4.0 cyanide 3.0
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METRC MAJOR DISCHARGE AUTHORIZATION

NUMBER 489
PAGE 6

The instantaneous maximum is violated whenever the concentration
of any sample, including a grab within a series used to calculate
dally average concentrations, exceeds the limitation.

ITI

All requirements and ordinances of King County Ordinance No.
11034 pertaining to the discharge of wastes into the municipal
sewer system are hereby made a condition of this Discharge
Authorization. :

Any facility changes which will result in a change in the
character or volume of the pollutants discharged to the municipal
sewer system must be reported to your Metro representative. Any
facility changes that will cause the viclation of the effluent
linitations specified herein will not be allowed.

In the event the industrial user is unable to comply with any of
the conditions of this Discharge Authorization because of
breakdown of equipment or facilities, an accident caused by human
error, nedgligence, or any other cause, such as an act of nature
the company shall:

(a) take immediate action to stop, contain and clean up the
unauthorized discharges and correct the problem.

(b) immediately notify the Metro so steps can be taken to
prevent damage to the sewerage system.

(c) submit a written report describing the breakdown, the actual
quantity and quality of resulting waste discharged,
corrective action taken, and the steps taken to prevent
recurrence.

Compliance with these requirements does not relieve the
industrial user from responsibility to maintain continuous
compliance with the conditions of the Discharge Authorization or
the resulting liability for failure to comply.

The industrial user shall, at all reasonable times, allow
authorized representatives of the Metro to enter that portion of
the premises where an effluent source or disposal systenm is
located or in which any records are required to be kept under the
terme and conditions of this Discharge Authorization. ‘

Nothing in the Discharge Authorization shall be construed as
excusing the industrial user from compliance with any applicable
federal, state or local statutes, ordinances, or regulations.

This Discharge Authbrization does not constitute authority for
diecharge into waters of the state. Any such discharge is
subject to regulation and enforcement action by the Department of
Ecology.
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| METRO MAJOR DISCHARGE AUTHORTZATION
Cd NUMBER 489

PAGE 7 .

s . 7.

All requirements and ordinances of tha Environmental Protection
Agency and Department of Ecology pertaining to hazardous and
toxic wastes, disposal facilities, and discharga of wastes into
the municipal sewer system, are hereby made a condition of the
Discharge Authorization. .

8. This authorization does not authorlize discharge after its
expiration date. If the industrial user wishes to continue its
diecharge after the expiration date an application must be filed

. for raeissuance of this dlscharge authorization at least 180 Qays
‘ prior to the expiration date. If the industrial user submits its
' reapplication in the time epecified herein, the industrial user

shall be deemed to have an effective waste discharge
authorization until Metro issues or denies the new waste
discharge authorization. If the industrial user fails to file
its reapplication in the time period specified herein, the
industrial user will be deemed to be discharging without a
discharge authorization.
. ¢

Investigator:

Data: _ //’/,2.}]/4?

magnuson/mditexgr



APPENDIX E
FIELD MEASUREMENTS OF SYSTEM PARAMETERS
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VACUUM EXTRACTION SYSTEM - FIELD OPERATIONS DATA SHEET

PROIECT: O3a8-013,)1 (o2 Groe.iumx/

DATE: )~35-45

LOCATION INITIAL SET-UP/ o | ISOLATION .' FINAL SET-UP
LA Vacuum Flow Concentration |Vacuum Flow Concentration [[Vacuum Flow Concentration

(in. we) {fpm)

(ppm-v)
1O

(in. we) | (fpm) (ppm-v) (in. we) | (fpm) (ppm-v)

' Stack
Condensation Tank
Manifold

) 1= O @)
Y- 1>__lo~25 | 1o
P-3 12 1200 | 14

[The. N + ’l 3 4@
s 7

s

Emissions within 15lbs/day: £IN
Air intake valve open (nitial): YA
Air intake valve open (final): Y@

COMMENTS: £e2- {3ld Yeforts





