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SEATTLE CITY ATTORNEY
MARK H. SIDRAN

A
. . % %%\
VJ‘. R
g ‘ August 26, 1991

Gary Gunderson, P.E.

Uncocal Refining & Marketing Division
P.O. Box 76

Seattle, Washington 98111

Dear Mr. Gunderson:

More than a month has passed since we wrote to you reguesting
an immediate response regarding the status of Unocal's current
remediation work on its property adjoining the City's property at
630 Westlake Avenue, and any plans you may have for additional
remediation work. We also requested Unocal reimburse the City for
the costs the City has incurred to date due to contamination
migrating from Unocal's property.

Further remediation work is urgently required due to the
ongoing contamination of groundwater in the area, which may extend
as far as Lake Union, and the presence of potentially dangerous
vapors in the soil. The situation cannot be allowed to continue in
its present mode.

We would like to work cooperatively with you to resolve this
situation. However, if you do not contact me by September 6, we
will have no choice but:-to consider other options, including legal
action, the involvemgnt of the Fire Department to protect the
publlc health and safety, or a request for emergency enforcement
action by the Department of Ecolegy, given the immediate risk to
the public health and the environment.

Very truly yours,

MARK H. SIDRAN
Clty Attorney .

i B Wik

By: LAURA B. WISHIK
Assistant City Attorney
Environmental Protection

Section
206-233~2156

cc: Annette Petrie, DOEJ

UTILITIES AND ENVIRONMENTAL PROTECTION SECTIONS
1111 THIRD AVENUE, SUITE 2640, SEATTLE, WASHINGTON 98101-3207
(206) 233-2199 FAX (206) 386-0048
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SEATTLE CITY ATTORNEY

‘MARK H. SIDRAN
Paul Berry, DAS
Mary Pearson, DAS
Sharon Metcalf, LAW
C.T. Corporation System, Unocal Registered Agent
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CHRISTINE O CREGOIRE
Direciof

STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY
4350-150th Ave. NE. o Redmond, Washington 98052-5301 e (206) 867-7000
October 26, 1990

Mr. Gary Gunderson, P.E.

Unocal Refining & Marketing Div.
PO Box 786

Seattle, WA 98111

Re: Union 76 Station at Westlake Ave. N. & Mercer st.
Dear Mr. Gunderson:

A site investigation and tank removal was conducted at the
ncity of Seattle - Westlake Ave. N. & Valley st." site, located
downgradient (north)} of the above referenced Union 76 station.
Ccontamination was observed at the upgradient property boundary
of this site, indicating that contamination may have originated
from an upgradient source.

A review of Dept. of Ecology files indicates we do not have
information regarding the 75,000 gallon release which occurred
at the Union 76 station in June of 1980, or of any subsequent
monitoring.

The following information from Unocal on this site would aid us
in our investigation of off-site impacts as required by 40 CFR
part 280.51 and RCW 70.105D.030:

- Cleanup reports from remedial activities conducted after
any releases or spills.

- Site assessment information and analytic results including
data from soil borings and monitoring wells. '

If you have the above referenced information, please mail it to
me at this office. Please contact me at (206) 867-7257 if you
have guestions about this reguest for information.

Sincerely,

nette Petrie
Site Inspector, Toxics Cleanup Program

ol /Gail Colburn, Supervisor, Site Assessment Unit, Ecology
JPaul Berry, Projects Coordinator, City of Seattle-
Dept. of Administrative Services

AMP:ap
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City of Seattle
Department of Ad ministrative Services

James P. Ritch
Narman B. Rice, Mayor

Juls 6, 19490

Department of Ecology
State of Washington
Northwest Regional Office
1350 - 1530th Avenue N.E.
Redmond, WA 98052

Attn: Annette M. Petrie
Site Information Cocordinator

Near Ms. Petrie:

Inclosed nlease flhd Summary reports on the removal of underground

tanks from four 'sites, Westlake &
RBarns, 9200 B8th Ave SW,
R L S 4
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Accumentation of ia
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site. Given this condition, the fact that the surface was urgentlys
needed for temporary Goodwill Games Broadcast Center Operations,
and that no immediate method of treatment or disposal was
available, we determined to reseal the site under a layer of
asphalt,further study site conditions, and prepare a cleanup
program to go into effect immediately after the Gameg completion.
That is how we have proceeded.

We are currently studving alternatives for cleanup and expect to
phvsically address the site starting in September.’ As our current
estimate is there is 3500 cu. yvds. of material, some contaminated
as high as 4 or 5%, this represents a major cleanup program. It is
our intention to review our proposed approach with you prior to
artual implimentation.

The other removal site was at Westlake & Valley Sts. We had not
been aware tanks existed at this site until late 1889. The tanks
had not been in service for at least 20 years (excepting one used
to store used waste oil}), Upon excavation and remcval of the
tanks, we discovered exstensive contamination of the 'surrounding
soils by gasoline products.

80N ru., vds. aof contaminated =soil was removed and stockpiled off
T

site. Further excavation was prevented by the presence: o

buildings and major street arterials. we did install tuo
monitoring wells at either end of the site Lo allow further stud:
5t site conditions, Again the underlyving soil was dense clay, but

thig time a foot or sc helnw ground water level,

Research of the adiacent nroperty history revealed fhat a major
releace of gZasoline occured on the adia-ent procerisy to the -South
{a Union Oil Service Station) in 1980 with an estimated 80,000 to
100,000 gallone veleased jnto the soils and only about 15,000 gal.
recoveread. whole sauare blocks in the area were closed and GIGCH -
Teng ditches were dug to remove product. We helieve the present
contamination of our property to be due to this 1980 release and
strongly expect that .other surrounding soils are also similarly

contaminaled,

3 site recommendes: furtner =3

The enclosed report on thi ; O it
sterization  and axploration to verify  extent of th

contamination in the ares as we ¥

we have a proposal from our consulting engineer detailing a

Arilling and sampling prosram and study. We expect to proceed with

this program promptly.

42y

ChRTE

P

robhable scurce. In adaitio

3

1
11 as

=3

We are also seeking arppropriate disposal/treatment options for the
stockpiled contaminated soils, We heope o have completed that
dizposal very shortisy. but would prefer to avoid dumping at Cedar
Hills Landfill.
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Agsin, we expect to consult c¢losely with you on cleanup
alternatives and procedures, as well as to keep you informed of our
findings regarding contamination beyvond our site.

Finallv, I would like to take this opportunity to alsn address our
intentions regarding another release site at 214 - Rfth Ave 8
(Charles St, Complex Service Stationi. As we have digsrcugsed with
vou, we discovered leaking lines from ocur tanks. to our dispensers
at this site., We removed most of those lines, and reconnected the
dispensers to other existing.tanks in the area with new fiberglass
pipes. We also discovered contaminated soils from this leak. We
removed all of them in the area of the leak and followed them some
distance, removing them as we went. In all, about 200 cu. yds. of
material was removed and stockpiled off site. Testing showed that
all hut one portion of the excavation was cleaned below cleanup
standards., Some small amount of contaminated soil was left in an
area indicating it was in the old excavation for line installation
from the tanks behind the building. As it would have required the
removal of some structures added later over these lines, and as we
intend to remove the tanks and these remaining lines later this
vear, wa deferred removal of the contaminated soils in this area
until that time. The contamination invelved is well above grouna
water and is contained in dense clav soils.

The full report on thig eit
wanted Lo convev our assurance ‘tha

» will be sent to ¥ou woon, but we
; that
srmile will he removed this rear (as per our phone c¢onversations).,

the remaining contaminated

full reports on two other minor releases are also pending and will
he to vou soon, ath and Cherry Police Sarads Fueling site lezk. and
1673 Minor Heating Oil Tank Removal,

T want to again thank you for you patience and understa

problems resarding these lissues, It is very nice to be able to
dieruss these matters simply and directly with someone who i«
interested in practical solutions, rather than blind bureauveracy.

Thank ~ou again.

on, or 1f 1 oan otharwviss

Sheuld veou need more immediate infoarmati 3
assivi vou. please cantact me at BRI-0427,

Sincere

Faul Berrw JJ&jL/Eﬁﬂﬂ”#

Arechiieciural Projects Coordinator

C: S08 Engineer
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CITY OF SEATTLE

SITE INVESTIGATION REPORT
FOR
630 WESTLAKE AVENUE UST SITE

Prepared fori

City of Seattle
Department of Administrative Services
618 2nd Avenue, 14th Floor
Seattle, Washington 98104

Prepared by:
$CS Engineers

2950 Northup Way
Bellevue, Washington 88004

May 1991

48921.02
C-1



SEATTLE CITY ATTORNEY
MARK H. SIDRAN

RECEIVED

JUL 15 1991 »
DEPT. OF ECOLOGY

July 12, 1991

Vlf"j - ?‘)’17,5,‘
~
Gary Gunderson, P.E. :
Unocal Refining & Marketing Division

P. O. Box 76
Seattle, Washington 98111

Dear Mr. Gunderson:

Enclosed with this letter is a site investigation report on
630 Westlake Avenue, prepared for the City of Seattle by its
consultant SCS Engineers. As you will see from reviewing this
report, City-owned property is being significantly contaminated by
petroleum hydrocarbons in soil and groundwater. The likely source
of the contamination is the Unocal property upgradient of the site.
This contamination has not only affected the City commercial
property on Westlake Avenue, but also City-owned streets, and park
property located between the site and Lake Union.

The purpose of this letter is to put Unocal on notice that the
City considers it responsible for the past and continuing contami-
nation of the City. property. We are aware that Unocal has done
some cleanup and monitoring work, but it is clear that additional
remediation will be required to meet state and federal cleanup
requirements. Wwe would 1like to be advised of the status of
Unocal's efforts to deal with this ongoing problem and to cease the
continuing contamination of City property. In particular, we are
concerned that if the site is not promptly addressed, potentially
dangerous levels of explosive vapors may build up in the soil. It
is in all of our interests to ensure that that does not occur.

In addition, the City of Seattle requests reimbursement from
Unocal for its remediation costs. To date, the City has spent
approximately $150,000 in response costs for the emergency removal
and stockpiling of some 800 yards of contaminated soil. That sum
also includes engineering services related to initial assessment of
the contamination, characterization of the problem, and preparation

of the enclosed report.

The City is anxious to proceed to resolution of this matter at
the earliest possible date. The project manager on behalf of the
city for cleanup work at the Westlake site is Paul Berry of the
Department of Administrative Services. He can be reached at 684-
0422 if Unocal technical staff would like further information about
this report, or other site conditions. Unocal's response to this
letter should be directed to me at the Law Department.

ENVIRONMENTAL PROTECTION SECTION
1111 THIRD AVENUE, SUITE 2640, SEATTLE, WASHINGTON 98101-3207
(206) 233-2157 FAX (206) 386-0048

C-12



SEATTLE CITY ATNORNEY
Mark H. Sidran

Gary Gunderson
July 12, 1991
Page 2

I look forward to working with ycu, and trust that we can
arrive at a mutually satisfactory result that protects public

health and safety.

Very truly yours,

MARK H. SIDRAN
City Attorney

e sien A N5l

SHARON S. METCALF
Assistant City Attorney
and Director
Environmental Protection Section

(206) 233-2161

SSM: bkn

cc: Annette Petrie, DOE L///
Paul Berry, DAS
Mary Pearson, DAS

ASSMZ:GUNDERSN.LTR

C-13



e

Environmemal Consuliants 2950 Northwp Way 206 822-5800
Beflevue, YWA 98004 FAX 206 8892267

May 21, 1991
File No. 48921.02

Mr. Paul Berry
Seattle Dept. of Administrative Services

618 2nd Avenue, 14th Floor
Seattle, Washington 98104

Subject: Site Investigation Report,
630 Westlake Avenue, Seattle, Washington

Dear Mr. Berry:

Enclosed are three copies of our Site Investigation Report for property
located at 630 Westlake Avenue, Seattle, Washington. The report provides
documentation of subsurface petroleum hydrocarbon contamination in soils

and groundwater.

The scope of this investigation included the installation of five ground-
water monitoring wells, one soil boring, sampling and testing of soil and
groundwater, determining the extent of contamination, and evaluating the
direction and rate of groundwater movement at the site.

Our findings provide supporting evidence that the site has been impacted by
contaminant sources upgradient of the site. The Unocal property to the
south is a likely source of the contamination because of the occurrence of
a massive gasoline spill at the site in 1980 and recent (March 1991)
observations of free product in one of the Unocal monitoring wells.

The extent of contamination appears to be widespread- from Mercer Street,
south of the site to across Valley Street, north of the site. Petroleum
hydrocarbon contamination exceded Washington State Department of Ecology
Method A Compliance Cleanup levels (Model Toxics Control Act) at each well
site sampled during this investigation- both on and off-site. .

We recommend providing notification to the Washington State Department of
Ecology (WDOE) of the results of this investigation in accordance with
reporting requirements for contaminated sites. *We also suggest that
immediate steps be initiated to remove free product from the water table on
the Unocal property, immediately south of the site. In addition, potential
remedial actions should be reviewed with WDOE to determine the most

feasible approach to proceed with clean-up actions.

If you have any questions regarding the enclosed report, please do not
hesitate to contact either of the undersigned.

Respectfully yours, .
714 ' f
¢ . i/

Richard C. Alvord, C.P.G. David E. Roberson, CHMM
Project Manager Yice President
SCS ENGINEERS SCS ENGINEERS

- Al it cewerear g, i Crﬁa'14 New York  Nodalt
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SECTION 1
INTRODUCTION

PURPOSE AND SCOPE

'This report was prepared by SCS Engineers in response to 5 request by the

City of Seattle to conduct an investigation to evaluate the magnitude of

" petroleum hydrocarbon contamination discovered during the removal of five

USTs at 630 Westlake Avenue, Seattle, Washington. The location of the site
is illustrated in Figure 1.

The purpose of this investigation is to provide documentation of existing
site conditions and to delineate the extent of petroleum hydrocarbon
contamination in the soil and groundwater. The scope of this investigation
included installing five groundwater monitoring wells, one soil boring,
collecting soil and groundwater samples for analytical testing, determining
the extent of contamination, and evaluating the direction of groundwater

movement near the site.

In February 1990, significant levels of petroleum hydrocarbon contamination
were detected at the site during the removal of several underground storage
tanks. The tanks consisted of four gasoline tanks ranging from 2,000-
gallons to 5,000-gallons, and one 500-gallon waste oil tank. The contamin-
ation appeared to be widespread in extent and beyond the property
boundaries. No obvious damage or holes were observed in the fuel tanks or
fuel lines that were excavated from the site. Although the source of
contamination was not specifically identified, previous on-site fueling
stations and upgradient sources could have impacted the property.

An historical review indicated that the Unocal Station immediately south of
the site was the source of a major underground gasoline spill in 1980. The
effects of this spill probably impacted the City’s property and was a
primary consideration in preparing a plan to proceed with this investi-

gation.

The following sections of this report include a description of the site, a
summary of previous site investigations, documentation of existing site
conditions, and an evaluation of our findings.

SITE DESCRIPTION

The Westlake site is located at 630 Westlake Avenue, approximately 300 feet
south of Lake Union in Seattle, Washington., The site is bordered on the
north by Yalley Street, on the south by Union 76 Service Station, on the
east by a marine/boat sales and service yard, and on the west by Westlake

Avenue.



The site has been owned by the City of Seattle since 1972 and operated
primarily by a private auto service business. The current tenant uses the
site for vehicle maintenance, including oil changes,. brake work, tune-ups,
steam cleaning, engine degreasing, etc.

The property is occupied by two permanent one story concrete block .
buildings as illustrated in Figure 2. The office building now stands where
the original gasoline station at the site was constructed. The auto
service garage is an "L" shaped structure with four car bays and a small
store room. A temporary skid-mount trailer and wash rack for cleaning
automobiles is located on the north side of the service garage. A catch
basin serving this part of the property is located adjacent to the wash
rack on Valley Street. Five abandoned underground tanks were removed from
the site in February 1990 under the direction of SCS Engineers as requested

by the City of Seattle.

The property is paved with asphalt in the driveway areas between the two
existing buildings, and ramp entries to the service garage are constructed
of concrete. City sidewalks, sewer and storm systems, and water lines
bound the north and west perimeter of the property. Main storm and sewer
lines near the site are identified in Figure 2.

C-18
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SECTION 2
PREVIOUS SITE INYESTIGATIONS

Based on information available at the time of this report, the only known
previous investigations for contamination at the site were conducted in
1990 and 1991 by SCS Engineers, under contract to the City of Seattle.
However, during the last ten years, subsurface investigations at the Unocal
property immediately to the south inciuded free product recovery efforts,
monitoring, and installation of a vapor extraction system. A brief summary

of these previous investigations is provided below.

UNDERGROUND TANK INVESTIGATION

In early 1990, the City of Seattle retained SCS Engineers to provide

engineering services for the removal of several underground storage tanks
at 630 Westlake Avenue, and to conduct an investigation of subsurface soils
for site closure, in accordance with State and Federal requirements. The
results of the investigation were reported {report entitled "Underground
Tank Investigation Summary Report, Westlake Avenue") to the City of Seattle
and Washington State Department of Ecology in June 1990.

In February 1990, five underground storage tanks were removed from the
Westlake site. No holes or obvious signs of leaks were observed in any of
the tanks or fuel lines. The tanks appeared to be in fair condition,
having only some areas of surface rust; however, the fill pipes and fuel
Jj%gg generally exhibited a greater degree of surface rust and more ~
extensive pitting.

During tank removal activities, it was discovered that three of the
abandoned tanks (T-2, T-3, and T-5) contained water, and fill pipes for
these tanks were plugged with concrete. The fact that these tanks
contained water indicated that they probably were not leaking when they

were in use.

High levels of petroleum hydrocarbon contamination (TPH and BTEX) were
detected in soil at the site. Subsequently, about 800 cubic yards of
petroleum hydrocarbon contaminated soil was excavated and transported to.
another site for future treatment. An undetermined amount of contaminated
soil was left in place, primarily under existing buildings and possibly
beyond the property boundaries. Preliminary testing ‘indicated that
groundwater at the site was also contaminated with excessive levels of

petroleum hydrocarbons and possibly lead.
The results of the investigation indicated a likely occurrence of off-site

migration of contamination. Migration of contamination onto the Westlake
site from up-gradient sources (from properties south of the Westlake site)

C-21



- -l s-.

[

also appeared to be a bossibility, based on detected and observed
contamination in the tank excavations on the south end (upgradient} of the

site. :

The fact that contaminated soil was observed to be extensive throughout the
site, including at the upgradient property boundary, suggested that an
upgradient (off-site) source of contamination may have contributed to the
petroleum hydrocarbon contaminaticn detected at the Westlake site. Based
on the findings of the initial investigation, additional work was
recommended to determine the extent of contamination at the site.

In January 1991 SCS Engineers conducted an investigation of two existing

monitoring wells installed at the Westlake Site and seven other monitoring

wells previously installed in the area by Unocal. Free petroleum

hydrocarbon product was observed in one well on the Unocal property and a xﬁ‘aﬁk
hy

sheen of product was observed in_a well at the City’s Westlake site. <
Combustible gas levels up to @5%)in air and petroleum hydrocarbon vapors up "~

to 300 ppm were also detected 1n several wells. A letter report of the
monitoring well investigation was forwarded to the City of Seattle on
January 9, 1991. A copy of this report is provided in Appendix A.

-

ADJACENT PROPERTY

In May 1980 a large underground gasoline spill occurred at the Unocal
property, south of the site. According to local newspapers, the spill was
estimated to be more than 80,000-gallons and occurred over a six month
period. The spill affected several City blocks around the service station
and resulted in the closure of local streets and businesses during recovery
operations.

Wells and trenches were constructed on the property and in the streets to
recover the gasoline. Explosive vapors were detected in sewer lines along
Westlake, Valley, and Mercer Streets. Approximately 15,000-gallons of
gasoline was recovered from the wells and trenches during the initial

cleanup.

According to a memorandum from Geo Engineers to the Department .of Ecology,
dated November 26, 1990 {see Appendix A), the lost product was reportedly
leaded premium gasoline. The memorandum indicates that by October 1982, a
total of 41,900 gallons of gasoline had been recovered and that the program
was terminated because of slow recovery response.

During 1985 to 1988, free product was discovered in "numerous on-site and
off-site wells™ according to the memorandum. Maximum product thickness -
ranged from 0.23 feet (about 3 inches) to 0.41 feet (about 5 inches).
Unocal subsequently installed a vapor extraction system on their northern
property boundary and has operated the system periodically during 1988 to
1991. '
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SECTION 3
SITE CHARACTERIZATION

SUBSURFACE INVESTIGATION

During January 1991, five groundwater monitoring wells (MW-1 to MW-5) and

one soil borehole (BH-1) were constructed on and off-site in an attempt to
delineate the extent of petroleum hydrocarbon contamination in the soil and
groundwater, and to determine the direction of groundwater movement. The
monitoring wells were installed at depths ranging from 15 to 20 feet and
the borehole was drilled to depth of eight feet. Figure 3 illustrates the

‘location of each monitoring well and borehole.

Monitoring well MW-1 was installed south of the Unocal property to serve as
an upgradient and background monitoring well based on the initial
assumption that shallow groundwater near the site discharges into Lake
Union, to the north. Monitoring wells MW-4 and MW-5 were constructed on
the north (downgradient) and south (upgradient) property boundaries,
respectively, of the Westlake Site. Monitoring wells MK-2 and MW-3 were
installed northwest and north of the site, respectively, to investigate the
northern extent of a possible plume of petroleum hydrocarbon contamination
and to collect additional water level information for determining direction
of groundwater movement. Borehole BH-1 was intended to be converted to an
off-site groundwater monitoring well, but drilling was terminated after
discovering the well Tocation would interfere with the owner’s plans for

the site.

Drilling

- Drilling was performed by Hokkaido Drilling (Graham, Washington), under the

direction of SCS Engineers. Drilling and well installation was conducted
using a Mobil B-61 drill rig equipped with 6.25-inch inside diameter hollow .

stem auger.

Soil cuttings from each boring were collected and piaced into 55-gallon
drums for future disposal. The drill augers were steam cleaned at a
staging area near the south end of the site prior to drilling each
borehole. Plastic sheeting was placed on the ground to contain the
decontamination water and to prevent infiltration into surface soils. The
decontamination water was placed in 55-gallon drums and stored on-site to
await proper disposal at the completion of this investigation.

Soil Sampling

Approximately three soil samples were collected from each boring- one at
about 5 feet, one immediately above the water table, and one at the bottom
of the borehole. Soil samples were collected by driving a split-spoon
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sample barrel into the undisturbed soil beneath the Jead hollow-stem auger
section. FEach sample was inspected visually for signs of contamination and
then tested for volatile organic vapors using a photoionization analyzer
(HNu meter, Model 101). Samples were placed into labelled glass jars,
capped with Teflon-1ined 1ids, and then placed into an ice cooler prior to
transport to the analytical laboratcery. ;

To prevent cross-contamination of soil samples during drilling and sampling
activities, the split-spoon sampler and drill augers were decontaminated
prior to each use. The sampler was scrubbed with a brush in TSP detergent,

and then rinsed with distilled water.

Monitoring Well Construction

The groundwater monitoring wells were constructed of two-inch diameter
Schedule 40 PVC with 10 feet of screen. Each well was constructed such
that the screen intercepted the water table surface, in order to allow di-
rect measurement and observation of free floating product. The annular
space around the outside of each well was backfilled with clean sand filter
pack to a height of approximately two to three feet above the top of the
screen, and then sealed with bentonite to within one to two feet of the
ground surface. A flush-mounted traffic cover was cemented into place at
the surface of each well. All monitoring wells were installed in accor-
dance with Washington State Department of Ecology well construction stan-

dards.

After installation, the wells were developed to provide a good hydraulic
connection to the water bearing formation. Well development procedures
consisted of surging, bailing, and pumping to remove sediment from each
well, and to settle the filter pack around the screen. The wells were con-
sidered reasonably developed after removing approximately 15 to 20 gallons
of water from each well and observing improved clarity (less sediment) in

the water.

A summary of well installation data is provided in Table 1, and borehole
Togs and monitoring well construction details are provided in Appendix B.

Groundwater SamD1ing

Groundwater samples. were collected from the monitoring wells during March
1991, approximately four weeks after well installation. The depth to the

Water samples were then collected from the water table surface using a -~
clear plastic rigid tube (referred to as a "Sludge Judge" by the manufac-
turer) to inspect for the presence of immiscible product.

Water samples were first collected at the water table surface without re-
moving any water in each of the wells. Since the water table intercepted
the well screen at each site, these samples were representative of actual
site conditions and did not require evacuation of any "stagnant” water from
the wells prior to sampling. Water samples for apalytical testing were
collected using a two-foot long Teflon bailer after inspecting for the
presence of immiscible product.

For a comparison of test results and a determination of the presence of
product below the water table surface, additional water samples from wells
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TABLE 1. GROUNDWATER MONITORING WELL DATA

SCREENED MEASURING !

MONITORING DATE OF DEPTH INTERVAL POINT
WELL INSTALLATION {feet) (feet) {elev.)

© MW-1 01/28/91 20 9.0 - 19.0 29.31
MM -2 01/30/91 15 4.0 - 14.0 25.75
MM-3 01/29/91 17.5 6.5 - 16.5 25.76

MW -4 01/29/81 15 4.0 - 14.0 24,52
MW-5 01/31/91 17 6.5 - 16.5 25.48

Notes: 1 The measuring point is located on the top edge of
the well casing and is used as a reference for
determining groundwater elevation (feet above MSL).

C-26

SCS ENGINEERS



R G e N W @R S S EY A - I G NN R SN By N

JE
q W

)
/
MN-5 and U-2 were collected after removing approximately 10 gallons of
water from the wells. The water was removed using a PVC bailer and then

samples were collected using a Teflon bailer.

Water samples from each well were collected in VOA vials (40 ml glass
vials) for BTEX analysis and in one liter amber colored glass containers
for TPH and total lead analysis. No head space was allowed in the YOA
vials in accordance with standard sample collection procedures for volatile

organic analysis.

On April 9, 1991 four additional samples were collected (results discussed
in Section 5) from wells MW-1 and MW-5 for verification of previous total
lead test results and evaluation of the soluble fraction of the total lead.
One sample from each well was filtered and acidified in the field. The
other sample was not filtered or acidified. These samples were collected
after pumping both wells dry -and allowing approximately 75 percent full

recovery. \ i
Y bwquWQMMwﬁ,

Equifer Testing

During April 1991, aquifer testing was conducted at sejected monitoring
well sites (MW-1, MW-3, MW-4, MW-5) to determine the approximate hydraulic
conductivity of the water table aquifer materials. Hydraulic conductivity
refers to the ability of a formation to transmit water through a porous
material. This numerical value is one variable used in calculating

groundwater flow velocity. ;

Aquifer testing consisted of simple bail and pump tests in which the rate
of water level recovery was observed after removing a certain volume of
water from the well. An electric sounding tape (E-tape) was used to
measure water level response.

An analysis of gai1 test data indicated hydrgu]ic conductivity ranged from
about_3.6 x 1072 ft/min at MW-4 to 9.0 x 1077 ft/min at M¥-1, and up to 7.5
X 1073 ft/min at MW-3. Bail test data was analyzed by methodology of
Ferris and Knowles, 1963 (presented in McWhorter and Sunada, 1977) and
Hvorslev, 1953 (presented in Freeze and Cherry, 1979). Additional details
regarding the analysis of test data using these two procedures is provided
in Appendix C, and a discussion of groundwater flow rates at the site is

provided below.

Water level recovery was too rapid to accurately measure with an E-tape in
monitoring well MW-5, indicating that the aquifer is very permeable at this
location. The estimated hy?rau]ic conduc&ivity of subsurface materials at
MW-5 may approach 1.0 x 107¢ to 1.0 x 1077 ft/min, based on the rapid rate
of water level recovery and the nature of sediment occurring at this

location.

SITE HYDROGEQLOGY

Subsurface soils in the vicinity of the site consist of approximately 10 to
15 feet of fill material underlain by gray plastic clay. The fill material
generally consists of an assortment of sand, gravel, cobbles, clay, wood
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chips, and occasional concrete and brick construction debris. The .
underlying clay is gray, sandy to silty in texture, plastic, and moist to
wet. Figure 4 illustrates a cross-sectional view of our interpretation of
subsurface conditions at the site, based on borehole log data and water

Tevel information.

Shallow groundwater occurs at the site under water table conditions at a
depth of about eight to nine feet, based on water level measurements in
on-site monitoring wells during March and April 1991. A summary of water
level information collected during this investigation is provided in

Table 2. -

A groundwater level contour map was prepared from data in Table 2 and is
provided in Figure 5. The map is based on water level information
collected in March 1991 and illustrates a predominant groundwater flow
direction to the north from the Westlake site. Water level elevations and
hydraulic gradients indicate that groundwater west of the site maintains an
east-northeast component of flow and groundwater south of the site
maintains a northerly component of fiow. The data suggests that the
Westlake site is in the path of groundwater discharge for areas directly
west and south of the site.

B8ased on groundwater level information and local topograpby, the shallow
groundwater flow system appears to discharge into Lake Union to the north.
The aquifer system is likely recharged from precipitation and upgradient
sources.

The rate of groundwater movement across the site was calculated to range
from less than 1 foot per year_to 58 feet per year, assuming a hydraulic
conductivity between 3.6 x 107° ft/min to 1.0 x 1072 ft/min, a hydraulic
gradient of 0.005 ft/ft, and a porosity of 45% in subsurface materials. A
higher gradient (0.025 ft/ft) between wells MW-2 and MW-3 resulted in an
estimated groundwater flow rate ranging from about 1 to 220 feet per year
to the northeast in this area of the site. A discussion regarding the
determination of groundwater velocity, hydraulic conductivity, hydraulic
gradient, and porosity is provided in Appendix C.

Based on the interpretation of the groundwater flow system at the sité, a
point source of contamination could possibly move from the southern to

northern property boundary, a distance of 150 feet, in about 5.0 years,

assuming an average flow rate of about 30 feet per year. Several factors
which could affect the estimated rate and direction of movement of a plume
of contamination in the vicinity of the site include heterogeneous
subsurface materials, variable hydraulic gradients, subsurface storm lines,
sewers, or other buried structures, and characteristics of contaminants
(for example, quantity of contaminant, rate of previous leak or spill,
solubility, dispersion, etc.).
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TABLE 2. SUMMARY OF GROUNDWATER ELEVATIONS AT
SELECTED MONITORING WELL LOCATIONS

DEPTH TO ELEVATION OF
MONITORING DATE GROUNDWATER GROUNDWATER
_MELL — _(feet) {feet)
City of Seattle
Wells:
M- 1 03/06/91 11.65 17.66
04/09/91 11.58 17.73
HW-2 03/06/91 4.25 21.50
MW-3 03/06/91 11.49 14.27
04/09/91 10.77 14.99
MW-4 03/06/91 8.87 15.65
04/09/91 8.55 15.97
M-5 03/07/91 9.11 16.37
04/16/91 9.05 16.43
Unocal Wells:
U-1 03/07/91 9.53 16.40
01/07/91 9.95 15.98
u-2 01/02/91 10.45 15.61
U-3 03/07/91 8.73 16.50
01/02/91 9.50 15.73
01/07/91 9.02 16.21
y-11 01/07/91 8.85 16.85
u-14 03/07/91 9.04 16.18
U-15 03/07/91 . 10.26 16.08
U-16 03/07/91 10.70 16.40
U-19 03/07/91 10.67 16.09
=87 01/07/91 10.70 16.19
U-29 01/02/91 8.52 16.06
01/07/91 9.10 15.48
03/07/91 8.44 16.14
U-32 01/02/91 3.90 15.40
01/07/91 3.45 15.85
03/07/91 2.97 16.33

SCS ENGINEERS ===
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SECTION 4
FINDINGS

Analytical test results for this investigation were compared to soil and
groundwater cleanup levels referenced in the State’s new Model Toxics
Control Act (MTCA). A copy of "Method A Compliance Levels® for soil and
groundwater has been excerpted from MTCA and is provided in Appendix D.
Analytical Laboratory Reports for soil and groundwater samples, and Chain
of Custody Records are provided in Appendix E for reference. Our findings

are discussed below.

SOIL CONTAMINATION

Soil samples collected from each monitoring well location were tested for
TPH, and BTEX by Alden Analytical Laboratories, Inc. (Seattle, Washington).
Table 3 includes a summary of testing protocol for these samples.

'Soil contaminated with total petroleum hydrocarbons (TPH) was detected
above Washington State Department of Ecology soil cleanup levels of 200 ppm
at each well and borehole location except for MW-1. Analytical test ;
results indicated that TPH levels in the upper five feet of soil ranged
from 38 ppm in MW-1 (background well site) to 750 ppm in MW-3 {across
Valley Street north of the site). TPH was detected at 290 ppm (MW-4) and
390 ppm (MW-5) in the upper five feet of soil on site. TPH contamination
did not exceed soil cleanup levels below a depth of five feet at any of the
well or borehole locations. A summary of analytical test resuits for TPH
in soil at each well site is provided in Table 4.

Soil contaminated with benzene, toluene, and xylene was detected above soil
cleanup levels at a depth of ten feet at MW-5, and benzene and toluene
exceeded soil cleanup levels at a depth of ten feet at MW-4. Soil cleanup
levels for BTEX were not exceeded at MW-1, MW-2, MW-3, or BH-1. A summary
of analytical test results for BTEX contamination is provided in Table 5.

GROUNDWATER CONTAMINATION

Groundwater samples were collected for inspection and analytical testing
from City of Seattle wells MW-1, MW-2, MW-3, MW-4, MW-5, 1s, and 2s and
Unocal wells U-1 and U-2. Figure 3 illustrates the location of these

monitoring wells.

During March and April 1991 an iridescent sheen of petroleum hydrocarbon
product was observed in each well located on site (MW-4, MW-5, 1s, and 2s}.
During this same period, approximately one inch of black oily product was
observed in Unocal well U-2, Tocated immediately south (upgradient) of the
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site and a sheen of product was observed in Unocal weil U-1. No other
wells on the Unocal property were sampied during this investigation.

Groundwater samples collected during this investigation were tested for
TPH, purgeable volatile organics (including BTEX) and total lead. Alden
Analytical Laboratories, Inc. provided analytical testing services for
petroleum hydrocarbons, and Sound Analytical (Fife, Washington) and SCS
Analytical {Long Beach, California) provided testing services for total
lead analysis. Table 3 includes a summary of testing protocol for
groundwater samples collected during this investigation.

TPH Contamination in Groundwater

Total petroleum hydrocarbon contamination (TPH) was detected above Ecology
cleanup levels in groundwater at each monitoring well site sampled during
this investigation. Table 6 provides a summary of analytical test results

for TPH.

TPH contamination ranged from 2.2 ppm in monitoring well MW-2 to 8,000 ppm
in Unocal well U-2. TPH was detected in the background well (MW-1) at

3.1 ppm. The level of TPH contamination in on-site groundwater monitoring
wells ranged from 5.2 ppm (MW-4) to 960 ppm (1s) near the northern
(downgradient) property boundary. TPH was detected at 6.2 ppm {MW-5) near
the southern property boundary (upgradient). TPH was detected at 58 ppm in
well 2s, which is located near the center of the site.

It should be noted that wells ls and 2s were installed in excavations of
the former underground tanks at the site, prior to backfilling with clean
imported sand and gravel. The wells were originally intended to provide a
rough -indication of .the level of groundwater contamination to be expected
at the site. Since these wells were not constructed or installed according
to Ecology well construction standards, groundwater samples collected from
these wells may not be considered representative samples.

Purqeable Volatile Organic Contamination in Groundwater

Analytical testing for BTEX was conducted on groundwater samples collected
from the following monitoring wells: MW-1, MW-2, MW-3, MW-4, MW-5, Is, 2s,
U-1, and U-2. In addition, a complete scan of purgeable hydrocarbons (U.S.
EPA Method 624, see analytical test results for 1ist of compounds) was
conducted on samples collected from MW-4 and U-2 to investigate for the
possible presence of solvents and other volatile organics. Tables 7 and 8
provide a summary of these analytical test results.

BTEX was detected in groundwater samples collected from each monitoring
well. Benzene was detected above Ecology cleanup levels in each well with
the possible exception of MW-3. The analytical detection 1imit used for
benzene in MW-3 was 0.050 ppm (50 ppb) and the cleanup level for benzene in
groundwater is 0.005 ppm (5 ppb). Therefore, since the Taboratory reported
benzene less than the detection limit used for this analysis, benzene could

“actually be over the cleanup level at MW-3.

Benzene was detected over ten times (0.063 ppm) it’s cleanup level of
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0.005 ppm in MW-1, upgradient of the site. Benzene was detected on-site at
levels ranging from 1.4 ppm (well 2s) to 7.9 ppm (M4-4). These levels are
approximately 300 to 1,500 times over Ecology cleanup levels for benzene in
groundwater. Benzene was detected immediately upgradient of the site in
Unocal wells U-1 and U-2, ranging from 5.4 ppm to 5.9 ppm.

Ethylbenzene was detected above Ecology cleanup levels in each well sampled
on site (MW-4, MW-5, 1s, 2s) and both wells (U-1, U-2) sampled on Unocal
property. Ethylbenzene was not detected in off-site monitoring wells MW-1,
M¥-2, and M¥-3 above the laboratory detection 1imit of 0.050 ppm for this
analysis. However, it should be noted that Ecology’s cleanup level for
ethylbenzene in groundwater is 0.030 ppm, and it is possible that
ethylbenzene could actually exceed its cleanup level but be less than the

laboratory detection limit.

Toluene and xylene exceeded Ecology cleanup levels at each monitoring well
location. Toluene was detected up to 4 ppm (well 1s) on site, which is 100
times its cleanup level of 0.040 .ppm. Toluene was detected at 28.0 ppm
(700 times its cleanup level) at Unocal well U-2, immediately upgradient of
the site. Xylene was detected on site at levels ranging from 0.40 ppm (MW-
1) to 14.00 ppm (well 1s). These levels are about 20 to 700 times cleanup
levels for xylene in groundwater. Xylene exceeded its cleanup level of
0.020 ppm by over 1500 times in Unocal well U-2, upgradient from the site.

A laboratory analytical scan for purgeable volatile organics (EPA Method
624) conducted on groundwater samples collected from wells MW-5 and U-2
indicated the presence of acetone and carbon disulfide in MW-5 and
methylene chloride in U-2 (see Table 8). These contaminants may have been
introduced during the laboratory analytical procedure because they are
commonly used in analytical extractions for organic analysis. Considering
the type of contamination detected in the groundwater at the site, it is
unlikely that theSe constituents are actually present in groundwater at the

site.

Total Lead Contamination in Groundwater

Groundwater samples were tested for the pfesence of total lead, in accord-
ance with Ecology’s requirement for analytical testing ("Guidance for Site
Checks and Site Assessments for Underground Storage Tanks", dated February

1991) at UST sites.

Analytical test results for unfiltered groundwater samples collected on
March 6, 1991 indicated total lead exceeded Ecology’s cleanup level of
0.005 ppm in all wells sampled during this investigation. Total lead
ranged from 0.06 ppm (MW-5) to 0.86 ppm (well 1s) on site and up to

15.4 ppm in Unocal well U-2, upgradient of the site. Total lead was also
detected in MW-1 ("background well") at a level of 0.80 ppm, which is over
Ecology’s cleanup level of 0.005 ppm in groundwater by 160 times.

A second sampling effort was conducted on April 9, 1991 to collect
additional groundwater samples for confirmation and further evaluation of
test results for total lead. Filtered and unfiltered groundwater samples
were collected from MW-1 and MW-4 in an attempt to distinguish the fraction
of total lead absorbed to sediment particulates from that dissolved in the
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groundwater. No lead was detected in any of these samples using a detect-
ion limit of 0.50 ppm. However, it should be noted that the analytical
test procedure for “second round™ samples used a detection limit of 0.50
ppm and "first round® samples were tested using a detection limit of 0.005
ppm. Total lead may not have been detected in second round samples because
of this higher detection Timit. At the time of this report, the laboratory
was in the process of re-testing second round samples using a lower
detection 1imit. .

bor hr ogr

A series of chromatographs are provided in Appendix F for groundwater
samples collected from wells MW-4, MW-5, U-1, and U-2. The graphs
illustrate a similar pattern for the detection of lighter fraction -
petroleum hydrocarbons in an elution range approximately less than 10
minutes and similar characteristics for heavier fractions of hydrocarbons
near an elution range of 20 minutes. According to Alden Analytical
Laboratory (personal communication, April 29, 1991) these chromatographs

likely represent a common fuel type. . ;( : égl
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TABLE 3.

SUMMARY OF ANALYTICAL TESTING PROTOCOL
FOR SOIL AND GROUNDWATER SAMPLES

MATRIC

Soil
Soil

Groundwater
Groundwater
Groundwater
Groundwater

Total Petroleum Hydrocarbons (TPH) - U.S. EPA Method 418.1
Benzene, Ethylb., Toluene, Xylene - U.S. EPA Method 8240

ANALYTICAL TEST PROCEDURE

Total Petroleum Hydrocarbons (TPH) - U.S. EPA Method 418.1
Benzene, Ethylb., Toluecne, Xylene - U.S. EPA Method 624
Purgeable Aromatics - U.S. EPA Method 624
Total Lead - U.’S. EPA 7421/ 200.7
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TABLE 4. SUMMARY OF ANALYTICAL TEST RESULTS FOR TPH IN SOIL

et
SAMPLE DEPTH DATE OF TEST SOIL  CLEANUPLEVELZ
NO,  LOCATION (feet) COLLECTION PARAMETER!  (ppm) {(ppm -
19631 MN-1 5 01/28/91 TPH 38 200
19633 MK-1 10 01/28/91 TPH 8.6 200
19637 MW-4 10 01/28/91 TPH 290 _ 200
19639 MW-4 15 01/28/91 TPH 33 200
19642 MW-3 5 01/28/91 TPH 750 - 200
19644 MW-3 10 01/28/91 TPH 73 200
19280 BH-1 5 01/30/91 TPH 500 ~ 200 '\
19282 BH-1 8 01/30/91 TPH 29 200 |
19285 Mu-2 5 01/30/91 TPH 450~ 200 t
19287 MW-2 8 01/30/91 TPH 77 200 !
19290 MW-5 5 01/30/91 TPH 390 ~ 200
19292 M®-5 10 01/30/91 TPH 17 200

Notes: 1 TPH is Total Petroleum Hydrocarbons.

2 Model Toxics Control Act, 1991, Hashington State
Department of Ecology.

k/\v
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TABLE S.  SUMMARY OF ANALYTICAL TEST RESULTS
THAT EXCEEDED SOIL CLEANUP LEVELS FOR BTEX

SAMPLE DEPTH  DATE OF TEST
_NO.  LOCATION (feet) COLLECTION PARAMETER
19289 MW-5 5 01/30/91 Benzene
19291 M¥-5 10 - 01/30/91 Benzene
Toluene
Xylenes
19636 MW-4 10 01/29/31 Benzene
Toluene

SO1L
{ppm}

0.56

11.0
57.0
87.0

4.3
40.0

Notes: 1 Test parameter for BTEX includes benzene, toluene;

ethylbenzene, and xylene.

2 Model Toxics Control Act, 1991, Washington State

Department of Ecology.

CLEANUP LEVELZ
_ (ppm) -

P B
oo oo O
owm oowm o

SCS ENGINEERS ==




TABLE 6. SUMMARY OF ANALYTICAL TEST RESULTS FOR TPH IN GROUNDWATER

. TEST CLEANUE
SAMPLE DATE OF . TEST RESULTS LEVEL

_No.-  LOCATION  COLLECTION PARAMETER!  _(ppm) —{ppm) -
19654 M- 1 03/06/91 TPH 3.1* 1.0
19658 Md-2 03/06/91 TPH 2.2% 1.0
19663 MW-3 03/06/91 - TPH 3.0* 1.0
-19677 1s ~ 03/06/91 - TPH 960.0* 1.0
19683 2s 03/06/91 TPH 58.0* 1.0
19669 MW-4 03/13/91 TPH b.2" 1.0
19689 U-2 ~ 03/13/91 - TPH 8,000.0* 1.9
19696 u-1 03/13/91 TPH 66.0* 1.0
19696 MW-5 03/13/91 TPH 6.2* 1.0

Notes: * Exceed Ecology Cleanup Standards, MICA 1991, 173-340 KAC.
1 TPH is total petroleum hydrocarbons. '

2 Model Toxics Control Act, 1991, Washington State Department
of Ecology.
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TABLE 7. SUMMARY OF ANALYTICAL TEST RESULTS THAT EXCEEDED
GROUNDWATER CLEANUP LEVELS FOR BTEX

TEST CLEANU
SAMPLE DATE OF TEST RESULTS LEVEL
NO. LOCATION COLLECTION PARAMETER _{ppm) {ppm)
19650 . Mu-1 03/06/91 Benzene 0.063* 0.005
Toluene 0.077* 0.040
Xylenes 0.400* 0.020
19655 MW -2 03/06/91 Benzene 0.094* 0.005
Toluene 0.120* 0.040
Xylenes 2.100* 0.020
19660 MW-3 03/06/91 Benzene < 0.0502 0.005
Toluene 0.060* 0.040
Xylenes 0.360* 0.020
196653 ' MW-4 03/06/91 Benzene 7.000* 0.005
Ethylb. 0.610* 0.030
Toluene 3.200* 0.040
Xylenes 7.300* . 0.020
196674 MW -4 03/06/91 Benzene 7.700* 0.005
Ethylb. 0.4]0* 0.03G
Toluene 3.900* 0.040
Xylenes 7.900* 0.020
19673° MW-4 03/06/91 Benzene 7.900* 0.005
Ethylb. 0.990* 0.030
Toluene 4.500* 0.040
Xylenes 6.600* 0.020
19699 MW-5 03/07/91 Benzene 3.500* 0.005
Ethylb. 0.180* 0.030
Toluene 2.900* 0.040
Xylenes 4.200* 0.020
19704% M -5 03/07/91 Benzene 4.900* 0.005
Ethylb. 0.520* 0.030
Toluene 8.900* 0.040
Xylenes 8.600* 0.020
19675 1s ~ 03/06/91 Benzene 1.700% 0.005
: Ethylb. 3.000* 0.030
Toluene 4,000* 0.040
Xylenes 14.000* 0.020

(continued on next page)

SCS ENGINEERS =




TABLE 7. SUMMARY OF ANALYTICAL TEST RESULTS THAT EXCEEDED
GROUNDWATER CLEANUP LEVELS FOR BTEX

—y
|

(continued from previous page)

TEST CLEANV
SAMPLE DATE OF : TEST RESULTS . LEVEL
" _NO.-  LOCATION  COLLECTION PARAMETER _{ppm) - _(pom}
19680 2s 03/06/91 Benzene - 1.400* 0.005
Ethylb. 1.400* 0.030
Toluene 1.800* 0.040
Xylenes 13.100* 0.020
196883 U-2 ~ 03/07/91 Benzene 5.400* 0.005
Ethylb. 6.600* 0.030
Toluene 28.000* 0.040
Xylenes 31.400* 0.020
‘]96925 u-2 03/07/91 Benzene 5.800*° 0.005
i Ethylb. 1.400* 0.030
Toluene 1.000* 0.040
Xylenes 7.600* 0.020
19694 U-1 03/07/91 Benzene 5.500* 0.005
Ethylb. 1.400* 0.030
Toluene 1.000* 0.040
7.400* 0.020

Xylenes

*

Notes: Exceeds Ecology Cleanup Standards, MTCA 1991, 173-340 WAC.

1  Model Toxics Control Act, 1991, Washington State Department
of Ecology.

2 Test result less than detection limit of 0.050 ppm.

3 . Test results are from complete 624 scan of sample
collected from water table surface.

4 Partial 624- BTEX, sample collected from water table
surface. Compare to 19665. \\\
St

5 Sample collected after removing 10-gallions of water.{uﬁ?{

SCS ENGINEERS ==
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TABLE 8. SUMMARY OF OTHER VOLATILE ORGANIC'C?MPOUNDS
REPORTED IN GROUNDWATER SAMPLES

TEST CLEANU

SAMPLE DATE OF TEST RESULTS LEVEL
NO, LOCATION COLLECTION PARAMETER (ppm) {ppm)
19665 MW-5 03/06/91 Acetone 0.017 —
Carbon Disu]fider 0.0049 e
19688 U-2 03/07/91 Methylene Chloride 1.200 -

Notes: 1} Voiatiie organic compounds other than BTEX.

2 No cleanup standards presently exist for acetone, carbon
disulfide, or methylene chloride. _ . » Qo
WAL Yoy
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TABLE 9. SUMMARY OF ANALYTICAL TEST RESULTS
FOR TOTAL LEAD IN GROUNDWATER

SAMPLE
NO.

19654
19659
19664
19671
19679
19671
19698
19691
19703

19715
19716
19717
19718

Notes:

TEST
DATE OF TEST RESULTS
LOCATION  COLLECTION  PARAMETER  _(ppm)
MK-1 03/06/91 Total Lead?!  0.80*
MW-2 03/06/91 Total Lead?¥  1.30*
MN-3 03/06/91 Total Lead?¥  0.04*

- MN-4 03/06/91 Total Lead?  0.15*
1s 03/06/91 Total Lead?y  0.86*
25 03/06/91 Total Lead?¥  0.15%

u-1 03/06/91 Total Lead?¥  1.00*
V-2 03/06/91 Total Lead?  15.40%
MW-5 03/06/91 Total Lead?  0.06*
M- 1 04/09/91 Total Lead3g ND
Mi-1 04/09/91  Total Lead ND
MK-4 04/09/91 Total Lead3! ND
Mi-4 04,/09/51 Total Lead3f ND \:

CLEANU
LEVEL:

OO0 O OGO OODO0O0O

—{ppm}
.005
.005
.005
.005
.005
.005
.005
.005
.005

.005
.005
.005
.005

SR b g
el

Exceed Ecology Cleanup Standards, MTCA 1991, 173-340 WAC.

Model Toxics Control Act, 1991, Washington State Department

of Ecology.

Total lead tested using EPA Method 7421; "u" is unfiltered.

Total lead tested using EPA Method 200.7; "f" is filtered,

"u” is unfiltered.

i
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SECTION §
CONCLUSIONS

This investigation provides supporting evidence that the City’s property
located at 630 Westlake Avenue has been impacted by contaminant sources
upgradient of the site. Petroleum hydrocarbon contamination was detected
in the soil and groundwater on and offsite. The extent of contamination
appears to be widespread- extending from Mercer Street, south of the site
(upgradient) to across Valley Street, to the north of the site.

TPH, BTEX, and total lead contamination in groundwater exceeded Ecology
cleanup levels at each well site sampled during this investigation. The
highest levels of contamination were detected in wells on the Unocal
property, immediately south (upgradient) of the site.

Excessive levels of petroleum hydrocarbon contamination detected in on-site
wells 1s and 2s during this investigation, provides evidence that the
City’s Westlake Site continues to be significantly impacted by an
upgradient source of groundwater contamination. This is based on the
determination of the direction of groundwater flow and the fact that in
February 1990, wells 1s and 2s were installed in imported clean sand and
gravel backfill after removing all underground tanks and contaminated soil
(no soil was excavated below existing building foundations at the site)

from the site.

Based on our interpretation of the groundwater flow system at the site, any
sources of groundwater contamination to the south and west could environ-
mentally impact the City’s Westlake site since the site appears to be in
the path of local groundwater discharge. However, based on similar
characteristics of a series of laboratory analytical chromatagraphs for
groundwater samples collected from the Westlake Site and the Unocal
property, the source of groundwater contamination discovered at the
Westlake site is lTikely from the Unoca) .property to the south.

High concentrations of petroleum hydrocarbons in well upgradient well MW-1
may indicate that the well is within the area of influence of the 1980
Unocal spill or that the contamination represents another source of
contamination upgradient of MW-1. However, the fact that the hydraulic
gradient is very Tow in this area, petroleum hydrocarbon contamination in
MW-1 could be a result of contaminant dispersion even in an upgradient

direction,

The data presented in this report does not provide a quantitative
indication of the age of product discovered at the site. In addition,
there is no conclusive evidence at this time that correlates this product
with the Unocal spill in 1980. Therefore, in the absence of any leak
detection test records of Unocal’s fuel system, it is not known if existing
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site contamination is a result of the 1980 fuel spill or possibly current
problems that may exist at the Unocal facility.

High concentrations of petroleum hydrocarbon contamination were also
detected in shallow subsurface soil and groundwater at well MW-2, which
indicates the possibility of one or more additional sources of
contamination contributing to the existing problem near the Westlake site,
since MW-2 is located hydraulically upgradient of the site. Local
groundwater gradients suggest that any sources of groundwater contamination
directly to the west could also impact the Westlake Site (see Figure 5).

Total lead detected in the groundwater at and near the site could be a
result of natural background levels in the groundwater or sediments, fuel
spills, or other upgradient sources of contamination. ~ No conclusive
evidence is available at this time which relates the detected total lead to
any organic lead which may be present in petroleum hydrocarbon contamin-

ation at the site.

Based on an interpretation of water level information at the site, the
predominant direction of groundwater flow at the site is to the north at a
rate ranging from less than 1 foot per year to 58 feet per year. A higher
gradient between wells MW-2 and MW-3 resulted in an estimated groundwater
flow rate ranging from about 1 to 220 feet northwest of the site.

Based on the present interpretation of the groundwater flow system at the
site, a point source of contamination could possibly move from the southern
to northern property boundary {(a distance of 150 feet) in about 5.0 years,
assuming an average flow rate of about 30 feet per year. Very low o
hydraulic gradients at the site are likely to result in slow contaminant

transport.

Several factors which could affect the estimated rate and direction of
movement of a plume of contamination in the vicinity of the site include
heterogeneous subsurface materials, variable hydraulic gradients,
subsurface storm lines, sewers, or other buried structures, and
characteristics of contaminants (for example, quantity of contaminant, rate
of previous leak or spill, solubility, dispersion, etc.).

TPH contamination in soil exceeded fcology cleanup Tevels at each well site
installed during this investigation except for MwW-1. TPH contamination
above 200 ppm was not detected below a depth of five feet at these well
Jocations. Benzene, toluene, and xylene contamination in soil exceeded
Ecology cleanup levels in only on-site wells MW-4 and M¥-5. No analytical
test results for soil were available for wells drilled previously on the
Unocal property immediately north of the Westlake Site. :



SECTION 6
RECOMMENDATIONS

Based on the results of this investigation, we recommend the following:

» Submit this Site Investigation Report to WDOE in accordance with Qéf?)iwaﬁ“

day reporting requirements of The Model Toxics Control Act for
e’

releases at UST sites.

Follow-up earlier reports to WDOE to confirm that free product was
recently {March 1991) observed in a well on Unocal Property to the
south (upgradient) and that a sheen of product was visible in all
wells located on City property located at 630 Westlake Avenue.

Additional characterization of subsurface contamination west of the
l site is necessary to determine the possibility of an additional

source of contamination impacting the site and other property ‘

downgradient of MW-2. We recommend instaliing one or two additional
I monitoring wells to investigate for contamination and to further

characterize the direction of groundwater flow.

» Clean-up of free product on the Unocal property to the south should
be the first step in attumpting to remediate contamination
discovered on the City’s property on Westlake Avenue.

e Since groundwater contamination (free product) was detected ét the

site, the Department of Ecology may require a State Remedial
Investigation and Feasibility Study, in accordance with The Model

Toxics Control Act.

The results of this investigation and potential remedial options
should be reviewed with WDOE to determine the most feasible approach

to clean up the site.
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Investigation of Monitoring Wells at the Westlake Site
January 9, 1991



Environmental Consultonts 2950 Nodhup Woy 206 8225800
Beflevue, WA 98004 FAX 206 8892267

January 9, 1991
File No. 48921.02

Mr. Paul Berry

City of Seattle ' "
Dept. of Administrative Services

618 2nd Avenue, 14th Floor

Seattle, Washington 98104

Subject: Investigation of Monitoring Wells at Westlake. Site

Dear Mr. Berry:

This letter includes a summary of information collected on January 2 and 7,
1991 from existing monitoring wells at the Unocal Station, located at
Mercer Street and Westlake.Avenue, and Seattle’s Westlake site at 630
Westlake Avenue, in Seattle. The purpose of our site investigation was to
determine the possible presence of free gasoline product, which could be a
potential hazard and source of contamination to the area. :

BACKGROUND

Unocal installed more than 30 monitoring and recovery wells on and around
their facility in 1980 as a result of an underground release of gasoline.
According to a memorandum, dated November 26, 1990 from GeoEngineers to the
Department of Ecology (Appendix A), more than 80,000 gallons of leaded
premium gasoline was released at the site. By October 1982, a total of
about 41,900 gallons of product was recovered. As recent as May 1990, free
product was identified in three of the welis.

In February 1990, five abandoned underground fuel storage tanks were
removed from City of Seattle property located at 630 Westlake Avenue,
immediately north of the Unocal property. An investigation conducted by
SCS Engineers {(Underground Tank Summary Report, dated June 1990) indicated
that subsurface soil and groundwater was contaminated with petroleum
hydrocarbons. Approximately 800 cubic yards of contaminated soil was
excavated from the site after the tanks were removed from the ground. The
source of contamination discovered on the property was not specifically
identified, although the gasoline spill that occurred at Unocal in 1980 was °
one suspected source. SCS recommended an additional investigation to
determine the source and extent of contamination.

SITE INVESTIGATION

f On January 2, 1991, representatives from the City of Seattle and SC3

g Engineers investigated several existing wells at the site to determine the
possible presence of free product. Additional well information was '
. obtained on January 7, 1991. Table 1 presents a summary of data collected
! from these wells,
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" Mr. Paul Berry

January 9, 1991
Page 2

Only wells located near property at 630 Westlake Avenue (see Figure 1) were
investigated. These wells included Unocal Wells 1, 2, and 3, on the north
side of the service station; Unocal Wells 11 and 27 in the middie of
westlake Avenue; and Unocal Wells 29 and 32, northeast of the service
station. Unocal Well 6 was reportedly installed on City property
immediately north of the recovery wells but could not be located during
this investigation. Two City of Seattle monitoring wells (1s and 2s) at
630 Westlake Avenue were also inspected. , ;

During our site investigation, the wells were checked for the presence of

free product using a teflon bailer and gas-finding paste; the water level
in each well was measured; and a natural gas meter and HNu meter was used
to test for combustible gases and volatile organic vapors, respectively.
The teflon bailer and water level probe were thoroughly decontaminated with
detergent to avoid cross-contaminating the wells.

Approximately one inch of free, oily, gasoline product was observed in
Unocal Well No. 2 (See Figure 1). Free product was not identified in any
other wells that were accessed. However, an oily sheen was observed in
City of Seattle Well No. 2s, located near the south side of City preperty,
(Figure 1). In addition, volatile organic vapors were detected in City of
Seattle Well 2s and Unocal Wells 3 and 32 using an HNu Meter, calibrated to

benzene as a standard.

Combustible gas was detected in several wells using a D-15 Gastester, which
may confirm earlier reports of methane gas (GeoEngineers, November 26,
1990). However, the D-15 Gastester instrument is sensitive to methane gas
and lighter fraction petreoleum hydrocarbon vapors. Therefore, laboratory
analytical testing is needed to determine specific gas types and respective

concentrations.

During this investigation, combustible gas levels were detected up to 25%
volume in air in the wells. Petroleum hydrocarbon vapors were detected up
to 300 ppm (.03%) using the HNu meter. Methane is considered explosive at
levels ranging from 5% to 15% in air, and is flammable above 15%. Petro-
leum hydrocarbon vapors are considered flammable between a range of 1% to

10% volume in air.

Volatile organic vapor readings may have been on the low side because the
HNu meter tends to be less sensitive in the presence of moisture. Water
condensation in the wells could have affected these readings. HNu readings
were not obtained during the site inspection on January 7, 1991 because the
meter was affected by rain. A summary of our findings is provided in Table

L.
CONCLUSIONS

Based on the results of this investigation, it appears that gasoline
product floating on the water table at tm% U28c31 facility could be a



Mr. Paul Berry
January 9, 1991
Page 3

continuing source of contamination to adjacent property, 1nc1ud1ng Czty of

‘Seattle property, located at 630 Westlake Avenue.

Additional investigation is needed to determine the magnitude and direction
of movement of groundwater contamination at the site. Gas vapors detected
in the wells are most likely related to the fuel contamination, but
additional investigation is needed for confirmation.

RECOMMENDATIONS

On January 2, 1991, the City of Seattle reported the discovery of free
product at the north property boundary of the Unocal facility, to the
Department of Ecology. The Seattle Fire Department should also be informed
of these findings.

Based on the discovery of free product in May 1990, as reported by
GeoEngineers, and free product in one well during this investigation, the
fueling system at Unocal should be tested to determine the possibility of
any existing leaks that may be contributing to the current problem.
Because of the nature of potentially hazardous conditions at the site,
efforts to clean up free product should commence immediately.

We also recommend proceeding with an investigation to determine the
magnitude of contamination, path of migration, and impact of the contam-
ination to City of Seattle property. Any additional information such as
spill cleanup records, construction details of Unocal monitoring and
recovery wells, borehole logs, water level measurement records, previous
reports and documentation, and fuel system tightness test records would be
helpful to this investigation.

The presence of combustible gas is a potential safety hazard. Therefore,
we recommend collecting gas (vapor) samples from several of the wells to
confirm the type and concentration of specific gases. Based on laboratory
analytical test results, appropriate recommendations can then be addressed.

If you have any questions regarding this report, please do not hesitate to
contact us.

LIS LsE s

Richard C. Alvord, C.P.G. ' David £. Roberson, CHMM
Project Manager ’ Project Director
SCS ENGINEERS SCS ENGINEERS

G:/jobs/4892102/watlevi
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TABLE 1.  SUMMARY OF INFORMATION COLLECTED FROM UNOCAL
AND CITY OF SEATTLE GROUNDWATER MONITORING WELLS 'j; ‘\.HZ
; {

7 /\Q‘A{ -LW ,a’\u
.idﬂi}v*
DEPTH OF WELL DEPTH TO OBSERVED D'Y}- DETECTED
DATE WeELL ID WELL DIAM. WATER PRODUCT  COMBUSTIBLE ORGANIC

{In.) (Feet) (In.)  (Feet) THICKNESS _ GAS (%) _VAPORS

UNOCAL WELLS:

1/2/91 1*1
1/7/91 1 15 2 9.95 0 <1
1/2/91 2, -15 . B 10.45 ~1-in. 10-15  Strong odor
1/7/91 2*1
1/2/91 3 14.5 2 9.50 0 15 +100 ppm’ @
1/7/91 3 3.02 0 25
1/7/91 11 9.6 1.5 8.85 0 4
0 0
1/2/91 29 57 1.5 8.52 0 0
1/7/91 29 9.10 0 1-2
1/2/91 32 15.3 1.5 3.90 0 5-10  20-200 ppm °
1/7/91 32 | 3.45 0 10
CITY OF SEATTLE WELLS:
1/2/91 153 15 2
1/2/91 25 15 2 9.15  sheen §-10 300 ppm °
4

1/7/91 2s , 8.85

Unocal Wells Not Measured:

4-5, 12-13, 16-21, 24-25,.28, 31, (see note "*)
6, 22-23, 30, (sgg note °)
8-10, (see note °)

7, 14, 15, 26, (see note *7)

Vehicle parked over well cover prevented access to well.

HNu Meter results calibrated to benzene as a standard.

Did not measure; pipe extension needed to prevent infiltration
of surface runoff. P

Did not attempt to locate or access well.

Could not locate well.

Locked cover prevented access to well.
' o2 277 Lt A3d ant attar(@t §d n2dn access.

Notes: :

»*

QI 0D

N
b
"'; 1/7/91 27 17 1.5 10.70
il
1
i

* % * *

1o
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GeoEngineers Memorandum
November 26, 1990
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STATE OF WASHINGTON
DEPARTMENT OF ECOLOGY
2150~ 150k Ave. NE. o Redmond, Weshingion $8052-5301 «  (208) 857-7000
= Ju 271383
i June 22, 19288 - gg I

3 Eﬁgfa g a
QALY

GeobngineetsY 2 3 158

;- Mr, VvV, L., Carlson
i Unocal Corporation
‘ 3131 Elliott Avenus
P.O. Box 76
i Seattle, Washington 88111

Dear Mr. Carlson:

On June 14, 1988, we recelved your proposal for vVapor recovery
and incineraticn at sexvice station 5353, located at Westlake

given,

Sincerely,

g S

Baker

Craig

Spil ;sponse Manzgerx
3% Envifémnental Quality

!

i

i
i

v
i

§

v G-54

' | and Mexcer.
' Upon review of the subject document, our approval has been
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washingten Departrent of Ecology -2~ Jure 13, 1988

We reguest that you review this proposed procrenm to detemmine if it
satisfies the requirements of Zcolocy for remecistion at this site. If
you have any further questions zbout our plans for this vepor recovery
system, please contact ¥r. Steve Perrigo of Geonginsers at 746-5200.
Plezse concur with our plans by execuvting and returning one copy of this
letter to NOCAL.

Yours very truly,

V. L. CARLS(N
Construction ngineer

VLC:ct
Lttzchnent
ce: J. L. rshlock |

A. L. Barone
J. %iller, Geoomgineers, Inc. (w/attach)

[
(Ve
)
o™

Proposal accepted this | ¢ey of ’

Department of Zcology
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(€. -2¢~"220 FFR] 150 0%
Unpcal Refining & Markeling Oivision
Unscal Corpassion
5131 EXioct Avenue, PO, Box 16
Septile, Viashingion §5111

ko (ORI 2EISeS GeoEngineers

N N

H %

- - ,
i .

UNOCAL®D SEP 11903

g 2P
. 0 0

August 31, 1988 i

Craig S. Baker
Department of Ecology
4350 150th Ave. NE
Radmond, Wa. 98052-5301

Dezy Mr, Raker

Ret STATION 5353
WESTLRKE & MERCER
SEATTLE, WASHINGTON

-~

1 for the vapor extraction program ot

The z2ttached Progress rReport No.
review and

Station 5353, WestlzXe znd Mercer Strests, is for your
cament,

Plezce contact dr. Steve Ferrigo zt GeoBngineers (746-3200) or myself at
§43-7523 if you have any guestions.

Yours very truly,

V. L. CHARLSON
Construction Engineer

ViC:ct
Attachment

cc: 8. Perrigo, GeeiIngineers, Inc.
J. L. ARshlock
A. L, Barore
J. . Mason

T ..
. e
P!
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- TE-tEE G 18099 M laEel 11 06 SERTTLE TEL 1K D06 SE-USiS A g 4
‘ - RECEIVED
GooEngincers KOV ¢ 7 1300
MEMORANDUM DEPT. OF €COLOGY  Bellevue
10: Gary Gunderson, Unocal aund :
Annette Perri, Washington Deparcment of Ecology
FROY: Stephen Perrigo, GeoEnginters :;G4) ’ KECEIVED
: b
DATE: Novewber 26, 1990 "

DEC28 B

L ; L L -
5’.’"1” Shrevivl

SUBJECT: Historical Summary of Activities at Unocal Station 53 e
Located at Westlake & Mércer in Seattle, WA Liss

FILE: 0161-013-B04

This wmemorandum describes the chronology of main events that have taken
place as & result of the release of gasoline prior to 1980 st Unocal Station
§353. The scation is located at the northeast corner of the i{ntersection of
Westlake and NMercer in Seattle, Washington. A respense to Ecology‘s letter of
October 26, 1990 fs also attached.

CHRONQLOGY QF EVENTS

Hay 1989

Casoline leak derected at Sarvica Station 5353. Lloss of more than 80,000
gallone of lescded premfum gascline. Seven on-site gasoline Yecovery wells
and an extensive netvork of monitor wells were instslled in June ané July.

Junie 198Q

Free product recovery commenced.

Octobexr 1980
Recovery well inscalled {n Brace Lumber Yard,

llovember 1980
Cesoline recovery totals 33,000 gallons, xecovery rates decline.

Addicional monitor wells instsalled,

Decembar 1980
Gssoline recovery totals 34,500 gallons.

Februsry 1581

Pilot studies of the use of surfactents are conducted by Roger Lowve
Assoclates for possible site application.

January 1982
Alternacive ¢leanup methods including biodegradation, surfactants end

venting are evaluated for the site by Har?ing Lavson Assoclates,

C-5
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DEC-26-"90 FF]l 15:55 1D:IE~CITY F SEATTLE  TEL HO:ZDE ESd-GS2S nT?S PO

KEMORANDUN to: Unocsl and Ecology
Hovember 26, 1590
Page 2

CHRONOLOGY OF EVERTS « {continued)

- Qccobeyx 1982
Gasoline recovery totals 41,900 gallons. Recovery progran terminated due
to slov recovery.

Octoberx 1985
Ceolngineers mweasures ground watexr levals, product thickness and vapor
concentrationz i{n moniter wells. Freae product wae found in numerocug on-
site and off-sfite welle, Maximum free product thickness was 0.41 feet.

February 1988 ;

GeoEngineers measures ground water levels, product thickness and vapor
concentrations in monitor wells. Free product was found {n numercus on-
site and off-site wonitor wells. Maximm product thickness was 0,23 feet.

Apxil 1988
GeoEngineers recommwends a subsurface vapor extraction program utilizing
components of the existing free product recovery systexm.

Jun 8
Vapor recovery init{ated with thermal destruccion of vapor effluent
(02-90 through 05-90 vapor recovery terminated to evaluate site conditions
under non-operational condfitions), '

February 1990
Vell monf{toring does not detect the presence of free product in any
monitor wells,

May 1990
Well monitoxing detects free product in three wells which had no
megsurable free product in February 19%0.

August 1990 ‘

Vapor recovery terminated pending review of system operatien.

Qctober 1990
Ecology requests site information <due to the discovery of subsurface
contamination on adjolning property G- 58



DEC-TE-"S0 FF) 1585  IMuLa-CiTv OF SEATILE  TREL 1i0: 205 €84-0%et LR

HEHMORANDUM to: Unocal and Ecolegy
Rovenber 26, 1590
Page 3

.

CHRONOLOGY OF SITE REPORTS

Consultacionl6¢rv1ces and reports of site-related activities have been
prepared by the following consulting firms for Unocal:

Roger Lowe Assoclates, Inc. (RLAI)
Harding Lawson Assoclates (KLA)
CeoBngineers, Inc. (GEL)

Reports prepared for Unocil sre summarized belovw by dice, general subjacc'
content and vith {dentification of the consulting firm prepaving the report:

Tnitial Site Characterization and Free Product Recoveyy FPhase: 19680-1982
08/12/80 Inftial s{te characterization report (RLAI)
10/23/80 Progress Report #1, through wl6 (07/23/81) (RLAY)
08/07/81 Progress Report %17 through #45 (10/27/82) (HLA)

nativ
03/23/81 Degreasing (surfactant) agent evaluation {RLAT)

01/26/82 Recovery method assessment study (HLA)

Hon{toring Activities ;
11/14/85 . Results of site monitoring (October 1985} - (GEI)

Active Vapor Recovery (Withdrawal & Destruction) at Site: 1988-1990
DE/08/B8 Vapor extraction system overview {GEI)

07/27/88 Progress ReporT #1 . (GEI)
10/03/88 Interim Status Report (GEI)

o S,
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1 Dyra=C L T F CEATTLE YEL tD: 20t fu-0t2s £nSTH FOS

HEHORARDUKE to: Unocal and Ecology
Rovember 26, 1$%0
Page 4

RESPONSE TO ECOLOGY’'S LETTER OF OCTOBER 26, 1990

Unocal has provided information to Ecology regsrding the past activities
and monitoring of the site. Actached are copies of correspondence betweaen
Unocal. and Ecology that describe the proposal for implementation ¢f the vapor
recovery system and reporting on its operation. Ecology's xepresentative
during the initial response to the release in 1980 was Mr, Craig Baker of the
Northwest Reglonal Office. We understand that Mr. Baker has recantly accepted
a transfer within the Department. It may be appropriate et this time for
Unocal and GeoEngineers to meet with Ecology so that & new representative of
Ecology can be briefed on past, current, and planned actionsz &r the site.

1f eny of the reports citéd on the previous page are required by Ecology
for evaluation, please contsct Stephen Perrigo at GeoEngineers (746-5200).

The sita hag not bean evaluated relative to the drafr cleanup standards
contained in the Model Toxics Controls Act Regulation. We recognize that guch
an evgluation, Including testing of soil and ground water conditions, is
appropriste at this time. No chemical testing of soil or ground water has
been performed at this site. All of the existing monitor vells ware installed
in 1980. No additional subsurface explorations have eccurred sinca thac date.

The on-going site cleanup activicties by vapor extraction have been
hindered scmewhet by the presence of methane gas in the subsurface
environment, The methane would not be generated as a result of the gasoline
lesk and likely represents an off-site source relative to the Unocal site. .
The source of the methane gas has pot been ascertained buc it 1s expected thac
ft 4s being generated within sawdust f£{11 which is present in the general
area. However, the possibility of the methane being derived from leaks frow
buried natural gas distribution lines has not been ruled cut. The
concentrations of methane gas measured on and around the site exceed Ecology's
current reporting criterfa which are outlined in Ecology‘s policy document FOL
102 (May 25, 1990). Unocal has directed GeoEngineers to provide Ecology with
data regarding subsurface methene gas which is gathered as part cf our studies
and cleznup activities at the Station 5353 site.

8-0-61
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Uniocalt Refining & Warhellng Division
Unccat Compeetion

131 EE twenoe, PO Bex 78
Sesnle, Waahinga 6144
Telephone (205 281-7 866

GeoEngineers

UNOCAL® v 41938

June 13, 1988 EL@-;; 7 ], ef il

File [64-(

vir, Craig S. Baker

) tashinoton Dept. of Ecology
Northwest Regional Office
4350 - 15Cth Avenue Northeeast
Rediond, washington 98052-5301

Dear ¥r. Saker:

ERVICE STATION 5353

Fe: §
Remedial Operations

UNOCAL is presently planning to resume remedial operations at the site of
a lezk of gasoline from our Service Stetion 5353 at Westleke and Kercer
Street in Seattle, wWashinjton. The s3ill occurted prior to Mey, 1380.
Your depzrtment was involved et thet time., From 1880 through Octoder,
1982 a recovery system was able to recover zbout 41,000 gallons of fuel.
Recovery efforts were terminzted in 1887 with washington Department of
teolecy's concurrence.

3s we all know, envircnmental standards have changed considerably since
1982. 3ased on UNOCEL's current corporete policies, we feel that it is
necessary to return tO the site and impleméent further remedial measures.
wne plan to install and operzte a vepor extraction/incinerztion systea to
rerove znd treat hydrocarbon vapors thet are present in the soil bepeath
the site. The durztion of the vepor extraction procram is not known at
this time, but we zre tentatively plamning on uperating such & system for
up to two years. '

te have contacted GeoEncineers, inc., to assist with the design,
onzration and monitoring of the vapor recovery system. tttached to this
letter is a brief overview cf the design end operation of the gystem
planned for this site. We expect to becin systen operation during mid o
izte June.

We will keep Tcology informed of the cperaticn &nd effectiveness cof this
syten, Regular Drogress Teporis suhmitted by Ceorngineers will be
forwarded to Icolozy.

C-62
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PROJECT CITY OF SEATTLE . HoLEWELLE  MW-1

LOCATION: WESTLAKE DIAMETER: 6 1/4° 1.D.
JOB NUMBER 0485021.02 TOTALDEPTH: 19" 10”
GEOLOGSTENGNEER D. VENCHIARUTT)  DATE STARTED: 1/28/91

DRIULER HOKKAIDO DATE COMPLETED; 1/28/91
DRIt R MOBILB - 81 SAMPUNG DEVICE:  SPUIT SPOON
DRLLING METHOD: HOLLOW STEMAUGER PAGE: 1 OF 1
DEPTH | SAMPLE|  COMPLETION DETAIL sarE | BOW] uscs’
(FEET) ' & | SYMBoU DESCRIPTION
[ — \ e = = - o -W ------------ r
1 o
2 .Gm ]| Gravelfill, 1/2° - 1* gravel
2" PVC
—— Blank
Casing .
4 v 7 CN)
Bantonted
5 s 196304 14 | Gm ravel, 1/2°- 1
19631 gmvg brown
6 e rey clay.
HNu Oppm
T —
8 e
g - e m e o E e o ae oma EEEweww E-a
- 19632 Silty grey clay, with med
10 > Pve  KSG— 11{ SC grey ciay, .
'1 Screen KOS 19633 coarse sand.
11 o 010 Shotf HNu 0 ppm. W
ze i ater
12— . ----.-----—--;--I-B-V-Q-l_-
13 o ‘ SC | Sand, med. coarse, sitty
w1’ﬂ19reyc£ay Wet.
14 e HNu 0 ppm.
15 e
16
17 med sc | Medium coarse sand with
some clay, grey, plastic.
1g HNu 0 ppm.
1 — Sedimeng{(q -~ _ Grey plastic clay.
Trap ! : 19634 ) ou Dec;on‘posedwoodand
N 19635 Nu 0 ppm.

21 64
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PROJECT CITY OF SEATTLE HOLEAWELLE MW-2 e S
LOCATION: WESTLAKE DIAMETER: 6 /4" 1.D. Babonre, We 38054
JOBNUMBER: 0489021.02 TOTALDEPTH: 14’ 4° B s o ove?
GEOLOGISTENGNEER:  D. VENCHIARUTTI DATE STARTED:  1/30/91
DRILER: HOKKAIDO DATE COMPLETED: 1/3)/91
DRILRIG  MOBIL B- 61 SAMPLING DEVICE:  SPLIT SPOON
DRILLING METHOD: HOLLOW STEM AUGER PAGE 1 OF; ‘I_
BLOW .
DEPTH SAVALE LreCs
(FEET) SAMPLE COMPLETION DETAIL M Ca‘s!ﬂ‘s,l SYMBOL DESCRIFTION
0 [ - = - = -wza-{t ------------ .
Gm Si‘!y gravel soi, cobbles to
1 omaf . Some omganic debris.
2
3 v
& mf
19284} 30 Gm |- Dark green s&, with cobbles
5= 19285 and assorted debris. Dry.
& —J HNu 0 ppm
Water jevel
7 =y s v 4 o o W W o R I
s 19286 35 Sm | Wet, rich green sit with
i & 19287 bk oo
Concrete debris ocour.
¥
10 wuef
11 -t
12 s
R
4 = 19288 25| SC L. Concrete debris stil
pre-sent Less sandy, more
15 === NY nch, p!ashc Very wet.
HNu
16 W
17 o
15 =
1g w—
-
n AC - 65




PACUECE CITY OF SEATTLE
LOCATION: WESTLAKE
JOBNUMBER 0489021.02
GEOLOGISTENGNEER D. VENCHIARUTT! DATE STARTED:

DRILLER HOKKAIDO
DRILRG: MOBILB -61

o scs A
ENGINEERS
HOLEWELLS: MW-3 vl g
DIAMETER: € 1/4°1D. Bedevins Wie bache
TOTALDEPTH 17" % (08} 002261
1/20/91 :

DATE COMPLETED: 1/29/81
SAMPLING DEVICE SPLIT SPOON

DRILLING METHOD: HOULOW STEMAUGER PAGE: 1 o = | :
DEPTH | SAMPLE COMPLETION DETAIL SAVPLE wm': DESCRIPTION
(FEET) * w
_ 1 | Grass; on brown clayish sik.
Y 10% gravel o 1°.
1 os
.
3
X
5 i 19641 17 |- Green brown silt with some
19642 gray clay. Wood chips.
10% to 1%
8 1 HNu 0 ppm.
7 -
G ic clay, with
8 ’99“3:9?‘,5*55"3 A
- minor sit. Wet.
o il HNu 0 ppm.
Water leve!
10— :gi 11 = L L -aamwEm R NSRS
11 e
12 -
13—
14 My
15 ey
16
17 19645 19 L Wet green, gray plastic clay.
] HNu 0 ppm.
18
19
mq
G- 66




BORING
. HEraMAe, ':.-ri..-.: - -i'-:-‘i-a-,'.'-L--f'f-' R R O T T e, ) TR L RO R Scs
_ ENGINEERS
PACJECT: CITY OF SEATTLE HOLEWELLE MW-4 Emcnmatin Goomiaos
' | LOCATION: WESTLAKE DMETER: 6 1/4" L.D. Baerua, vk 90004
L | JOBNBER: 0489021.02 TOTALDEPTH 18 | B e
. GEOLOGKSTANGNEER:  D. VENCHIARUTTIDATE STARTED:  1/29/91
DRILER HOKKAIDO DATE COMPLETED: 1/29/91
l DRILAG MOBIL B - 61 SAMPLING DEVICE: SPLIT SPOON
DRILLING METHOD: HOLLOW STEMAUGER PAGE: 1 Of: 1
' ' DEPTH lsampte|  comptemonoetaL | sweE [ B5GNTe] uscs
(FEET) ' + | SYMBOL DESCRIPTION
' o seeet ) | oo .d.Comerete ... i
. i GC | Grey sitty clay, soms gravel
1 — 1 i 7 Petro hyd vapors
. : L5 ol HNu 20 - 25 ppm
2 vy Cement
2* PVC ;
! Blank Che
‘ ¢
g 4
l 5 ml o 19636| 14 | GC |- Gravel and cobbles 10 6",
9SG _ with grey silty clay. Strong
6 20,0 E‘as odor.
00 2 ‘ 4Nu 50 -100 ppm.
' 7 9SS Sand ‘
s 25::2‘;2 '; 25 ?gg{ Water level
Pt e e Bn @ M W B AE Em = W W - o Mmoo oM
010 Shot (<G Grey, silty medium sand.
o o Size : :::::: Wed. HNu 300 ppm.
3 vl
10wt (R 19637 6
' pOog ] 19638
i e oS |
' 12 ey : [_-:::j
PO o
19 == 908
goe
l 14 === Secﬁmentt -]
= 19639 ‘ .
15 - ) ' 15830 4 | OH L Ptastic, grey silty clay.
. Some decomposed
16— Wet.
I ‘ HNu <6 ppm.
17—
' ; ¥ -
X 15 W=y
|
L OO —
I o_& - 67
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BORING LOG

| ENGINEERS

PROJECT. CITY OF SEATTLE HOLEWELLE  MW-5 Emronmntal Carinty
LOCATION: WESTLAKE DWMETER 6 1/4° 1D, Betovve Wi
JOBNUMBER: 0488021.02 TOTALDEPTH: 17 4" “%ﬁm
GEOLOGISTENGNEER D. VENCHIARUTT! DATE STARTED:  1/31/81 P
DRILER: HOKKAIDO - DATE COMPLETED: 1/31/91
DRLLRG MOBILB - 61  SAMPLING DEVICE:  SPUIT SPOON
DRLLING METHOD: HOLLOW STEMAUGER PAGE: 1 OoF. 3
DEPTH | SAMPLE COMPLETION DETAIL SAMPLE % uscs
(FEET) M e ] smeal DESCRIPTION
0 T ‘ = ' e = o o - W ------------ o
1 - U= 3:\ |
Ll ) - a
2 &8 Coment CL Green clay rich fil. Sand,
j l23! p\!{c ];{siliN an% gravel moc
an u 10 ppm.
8 Casing ) '
Chip
4 max Bartontef @ | 00 b mm et et e mr e cec e eana )
15289
s] 18290 38 OH ..Gree_@reyday,verg
P debris. Dry, some petro
mrocarbon vapors.
7 = - usb-7 ppm.
8 mas
A Eer - Greer/grey plastic cla
-.e thi.18 I .
v R Pack Some cand. Organcs
] t. Dry.
10, 2° PVC BOSE] }g; 8 | OH |~HNu 250 ppm.
S<:re»sg;o -] _v_ 'Wal?r
11 o— 010 Slot Peder, eve
Size -:-:-:- pr = B g EmEEwe S LB B B
12 - ‘ o]
15 = ]
14 et
{5 = ..::::
<. ke
G
16 t— P
?ecﬂmen =4
17 Fap 19204 11 OH | Very wet. Residual sand,
. - with clay washed away.
18 = Smell rgg:\rso{
: hydroca Wood debris
19 =
20 —
o £ -68
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ENGINEERS
PROJECT  CITY OF SEATTLE HOLEWELLE.  BH-4 Fansrnat Cranilan,
LOCATON:  WESTLAKE DIAMETER  61/4°1D. Botovue, e 56004
. JOBNUMBER 0489021.02 TOTALDEPTH: & 200 sa 2267

GEQLOGISTANGNEER: D. VENCHIARUTTI| DATE STARTED: 1 /30/ 91
DRELER HOKKAIDO DATE COMPLETED:  1/230/ 81
DRLLRG: MOBIL B - 61 SAMPUING DEVICE: SPLIT SPOON
DRILLING METHOD: HOLLOW STEMAUGER PAGE: 1 OoF: 1 .
BLOW
DEPTH Al SAVALE USCS
(FEET) SAMPLE COMPLETION DETAIL 2 WSW DESCRIPTION
e | Asphar
Gm | Brown silty soil with 1 -2*
1 gravel.
2 e T e L NS S ———
3w
4 e
5 m— 1779 1 25 OL | Green clay rich silt with-
18280 cobbles and some organics,
6 HNu © ppm.
7
1 19081 29 Water level
8 _1m = = m w W E W E ----—----1
-'] Same as above, but with
g - more sandy silt, less clay.
Some organics.
10 m— HNu 0 ppm.
TD.=¢
11—
12 —l
13 w——
14 v
15 4
16 v
17—
15 ‘-
19 v
20
RLG - 69
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Determination of Groundwater Flow Parameters
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APPENDIX C

DETERMINATION OF GROUNDQATER FLOW PARAMETERS

Groundwater Flow Velocity

The average linear velocity of groundwater flow is generally defined as:

V= K (dh/d1)

n

where,

V = average linear velocity in unit length per unit time
k = hydraulic conductivity (permeability) in unit_]ength per unit time
dh/d1 = hydraulic gradient, dimensionless

n = porasity

The average linear velocity of flow in the water table aquifer was
calculated across the site using hydraulic conductivity (k), hydraulic
gradient (ft/ft), and porosity (n). The rate of groundwater movement to
the north was estimated to range from less than 1 foot per year to 58
feet per year at monitoring wells MW-1, MK-3, MW-4 and MW-5. A low
hydraulic gradient (0.005 ft/ft) at the site appears to be the limiting
factor in the rate of groundwater flow. A higher gradient (0.025 ft/ft)
between wells M{-2 and MW-3 resulted in an estimated groundwater flow
rate ranging from about 1 to 220 feet per year to the northeast in this

area of the site. :

Table C-1 provides a summary of groundwater velocities calcutated at
each monitoring well site. The variables used in the calculation of
groundwater flow at the site are discussed below.

Hydraulic Conductivity

Hydraulic conductivity refers to the ability of water to move through a
porous material. The hydraulic conductivity of the water table aquiger
materials at the He5t1ake Site was estimated to range from 3.6 x 10°
ft/min to 1.0 x 107¢ ft/min.  This range in values is typical for fill
materials. It is also common to have a variation in resuits such as

this when analyzing bail or slug test data.

Hydraulic conductivity of a formation may be determined by several
methods, depending upon the aquifer type, aquifer response, and design

Cr- 71



and spacing of test wells. Time recovery data was analyzed at the

Hestlake Site using the Ferris and Knowles method {McWhorter and Sunada,
1977) and the Horslev Method (Freeze and Cherry, 1979). An analysis of
the data for the determination of hydraulic conductivity values by both

procedures is provided below.

Hydraulic éradient

The hydraulic gradient'(dh/dl) of a water bearing formation is
calculated by determining the difference in water level elevations (dh)
at two points and the distance (d1) between these two points. :

The average hydraulic gradient of the water table aquifer during March
1991 was calculated to be 0.005 ft/ft across the site. The predominant
flow direction is towards the north, from the Westlake site. A gradient
of 0.025 ft/ft was calculated between wells MW-2 and MW-3, which
indicates a northeasterly component of flow northwest of the site.

Porosity

The porosity of a formation is the ratio of the volume of the
interstices or void space to the total bulk volume. Porosity is
influenced by particle shape, degreé of compaction and cementation, and
particle size distribution. In general, poorly sorted gravels, sands,
and silts have lower porosities than well sorted deposits.

An estimated porosity of 45% was assumed in the groundwater velocity
equation discussed previously. This porosity is representative of
observed subsurface materials occurring at the site based on porosity

values provided for sand, silt, and clay.

G- 92
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TABLE C-1. SUMMARY OF GROUNDWATER VELOCITY ESTIMATES

LOCATION

CORDUCTIVITY
(ft/min) -

X
X

el W O
o owm

W
o rR O w
>

Average hydraulic gradient from MW-1 to MW-3 is 0.005 ft/ft.
Hydraulic gradient from MW-2 to MW-3 is 0.025 ft/ft.

Yalue determined using Ferris and Knowles Methodology;
Hydraulic conductivity values assumed for MW-2 are based on
values determined for MW-3 and MW-5.

-5 (2)
105 ()

-5 {2)
s )

3 (2)
10-3 (3)

1075 (2)

10°5 (3)
10-2 (4)

GRADIENT (1) VELOCITY

(ft/ft)  POROSITY ft/min ft/yr
0.005 0.45 5.0 x 10°7 0.3
0.005 0.45 1.0 x 1078 0.5
0.025 0.45 2.0 x 1078 1
0.025 0.45 5.2 x 1074 220
0.005 0.45 8.3 x 10‘3 43
0.005 0.45 . 2.1 x 10 11
0.005 0.45 4.0 x 10'; 0.2
0.005 0.45 5.8 x 10 0.3
0.005 0.45 1.1 x 1074 58

Value determined from Hvorslev methodology.

Estimated value based on higher permeable materials.

C-73
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TWO METHODS OF DETERMINING HYDRAULIC CONDUCTIVITY

A) HVORSLEV METHOD (1951)

B)

K=pr2 in {L/r) (Freeze & Cherry, 1979)
2L To

where: K = hydraulic conductivity
r = radius of well casing

L = Tength of screen -

To = time corresponding to normalized recovery of 0.37
H = water level prior to test

Ho = water level at start of test

h = water level during test at time (t)

FERRIS AND KNOWLES METHOD (1963)

T= v
(4) (3.14) (t) (-3)

where: T = transmissivity
v = volume of water removed for test
t = time
s = recovery at time (t)

then:

K = T

Saturation thickness

C = 74 S el ad RN T b ol o L o JES——"



HYDRAULIC CONDUCTIVITY VALUES
CALCULATED USING TWO METHODS

FERRIS AND KNOWLES METHOD

4.5 x 10°° ft/min
7.5 x 1073 ft/min

3.57 x 107° ft/min

HVYORSLEV METHOD

- 9.04 x 10°° ft/min
1.87 x 10°3 ft/min

5.23 x 10" ft/min

~ - T75

SCS ENGINEERS -—J



- DATA:

0.374

DETERMINATION OF HYDRAULIC CONDUCTIVITY AT -1

Hvorsiev Method, 1951

Time h h - Ho h - Ho

(min) (ft) (ft) H - Ho

0.0 17.82 6.24 i.0 Ho = 11.58 ft
0.5 17.08 5.50 0.88

1.0 16.90 5.32 0.85 H=17.82 ft
1.5 16.78 5.20 0.83

2.0 16.65 5.07 0.81 H - Ho = 6.24 ft
2.5 16.54 4.98 0.79

3.0 16.42 §.84 0.76

3.5 16.31 4.73 . 0.75

4.0 16.20 4.62 0.74

4.5 16.12 4.54 0.73

5.0 16.00 §.42 0.71

6.0 15.84 4.26 0.68

7.0 15.64 4.06 0.65

8.0 15.48 3.90 0.62

9.0 15.30 3.72 0.60

11.0 14.89 3.31 0.53

13.0 14.59 3.01 0.48

15.0 14.30 2.72 0.43

20.0 13,76 2.18 0.35

K = 9.04 x 10°° ft/min

0.1

L] L 1

10 20

Time (min}

SCS ENGINEERS =

cA 76



I DETERMINATION OF TRANSMISSIVITY
AND HYDRAULIC CONDUCTIVITY AT MW-1
Ferris and Knowles Method, 1963
'- DATA: Time h S
# (min) 1/t (ft) (Ft)
! 0.0 0.0 17.82 0.0  h =~ 17.82 ft
0.5 2.0 17.08 5.50 at start of
1.0 1.0 16.90 5.32 - test.
. 1.5 0.67 16.78 5.20
2.0 0.5 16.65 5.07 v = 0.136 ft3
2.5 0.4 16.54 4.98 removed to
3.0 0.33 16.42 4.84 conduct test
I 3.5 0.28 16.31 4.73 :
4.0 0.25 16.20 4.62
4.5 0.22 16.12 4.54
I 5.0 0.20 16.00 4.42
6.0 0.16 15.84 4.26
7.0 0.14 15.64 4.06
l 8.0 0.13 15.48 3.90
' 9.0 0.11 15.30 3.72
11.0 0.09 14.89 3.31
13.0 0.07 14.59 3.01
l '15.0 0.06 14.30 2.72
20.0 0.05 13.76 2.18
| 3
IA . -s = 4; 1/t = 0.12
' s (ft)
T=3.2x 104 ftYmin
. ) Sat. thickness = 7 ft
lg K = 4.5 x 107 ft/min
t
g 0 T T v T
i | L2 2.0
1/t (minl)
l SCS FNGINEERS »~——

~a -1



DATA:
1.0{
.|
h - Ho J
H - Ho

DETERMINATION OF HYDRAULIC CONDUCTIVITY AT MW-3

_ Hvorslev Method, 1951
Time h h - Ho

h_- _Ho
(min) (ft) (ft) H - Ho
0.0 10.96 0.19 1.0 Ho = 10,77 ft
0.5 10.88 0.11 0.58 - :
1.0 10.85 0.08 0.42 K = 10.96 ft
1.5 10.82 0.05 0.26
2.0 10.80 0.03 0.16 H - Ho = 0.19 ft
2.5 10.79 0.02 0.11
3.0 10.79 0.02 0.11
4.0 10.78 0.01 0.05

K = 1.87 x 10~ ft/min

-

0.1

1 2 3 4

Time {(min)

C-8¢% .78

$CS ENGINEERS =
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DETERMINATION OF TRANSMISSIVITY
AND HYDRAULIC CONDUCTIVITY AT MW-3

Ferris and Knowles Method, 1963

-

DATA: Time h 5
{(min) 1/t (ft) (ft)
0.0 0.0 10.96 0.0 h =10.96 ft
0.5 2.0 10.88 0.11 at start of
1.0 1.0 10.85 0.08 test
1.5 0.67 10.82 0.05
2.0 0.5 10.80 0.03 v = 0.051 ft3
2.5 0.4 10.79 0.02 removed to
3.0 0.33 10.79 0.02 conduct test
4.0 0.25 10.78 0.01 : :

0.154
0.101
-s (ft)
-s = 0.06 1/t =0.78

0.05 - 2
T =5.28 x 107¢ ftYmin
Sat. thickness = 7 ft
K=7.5x 103 ft/min

0 1.0 ' 2.0

e 'SCS ENGINEERS —=—



DETERMINATION OF TRANSMISSIVITY
AND HYDRAULIC CONDUCTIVITY AT Mu-4

Ferris and Knowles Method, 1963

DATA: Time h S
‘ (min) 1/t (ft) (ft)

0.0 0.0 12.50 0.0 h = 12.50 ft
0.5 2.0 12.12 3.87. at start of
1.0 1.0 12.27 3.72 test
1.5 0.67 12.21 3.66
2.0 0.5 12.14 3.69 v = 0.086 ft3
2.5 0.4 12.03 3.48 removed to
3.0 0.33 12.04 3.47 conduct test
4.0 0.25 11.90 3.35
5.0 0.20 11.82 3.27
6.0 0.16 11.74 3.19
7.0 0.14 11.65 3.10
8.0 0.13 11.58 3.03
10.5 0.09 11.40 2.85
15.0 0.06 11.05 2.50

T =2.5 x107% ft¥min
Sat. thickness = 7 ft

k K—=-3-57-x- 10" ft/min

0 o 1.0 2.0
1/t (mifnd)

SCS ENGINEERS =<
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DATA:

0.371

0.1

DETERMINATION OF HYDRAULIC CONDUCTIVITY AT MW-4

Hvorslev Method, 1951

Time h - h - Ho . h - Ho

(min) (ft) (ft) H - Ho

0.0 12.50 3.95 1.0 Ho = 8.55 ft
0.5 12.12 3.87 . 0.98 |

1.0 12.27 3.72 0.94 H= 12.50 ft
1.5 12.21 3.66 0.93

2.0 12.14 3.59 0.91 H - Ho = 3.95 ft
2.8 12.03 3.48 0.88

3.0 12.04 3.47 0.87

4.0 11.90 3.35 0.85

5.0 11.82 3.27 0.82

6.0 11.74 3.19 0.81

1 11.65 3.10 0.78

8.0 11.58 3.03 0.77

10.5 11.40 2.85 0.72

15.0 11.05 2.50 0.63

K = 5.23 x 10°° ft/min

19 Yime (min) 20

& -8l

30

SCS ENGINEERS —
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APPENDIX D
MTCA Cleanup Levels for Soil and Groundwater



iy

(2) Method A cleanup levels.

~ {a) Vhere the ground water 1s a current or potentfal future source of drinking
water, method A clesnup levels shall be at least as stringent as all of the following:.

(1) Concentrations listed in Table 1:

Table 1

Method A Cleanup Levels - Ground Water

Hazardous Substance CAS Humber Cleanup Level
Arsenic 7440-38-2 5.0 ug/liter ®
Benzene 71-43-2 5.0 ug/liter °
Cadafum | 7440-43-9 5.0 ug/liter 4
Chromium (Total) 7440-47-3 50.0 ug/liter °*
DDT 50-29-3 0.1 ug/liter
1,2 Dichloroethane 107-06-2 5.0 ug/liter &
Ethylbenzene 100-41-4 30.0 ug/liter ®
Ethylene dibromide 106-93-4 0.01 ug/liter !
Gross Alpha Particle Activity 15.0 pCi/1iter 4
Gross Beta Particle Activity 4.0 wrem/yr *
Lead 7439-92-1 5.0 ug/liter !
Lindane 58-89-9 0.2 ug/1iter *
Methylene chloride 75-09-2 5.0 ug/liter ®
Mercury - 743%9-97-6 2.0 ug/liter °
PAHs (carcinogenic) 0.1 ug/liter ?
PCB mixtures 0.1 ug/liter ¢
Radium 226 and 228 5.0 pCi/1iter *©
Radiun 226 3.0 pCi/liter *
Tetrachloroethylene 127-18-4 5.0 ug/liter *
Toluene 108-88-3 40.0 ug/liter *
Total Petroleum Hydrocarbons 1000.0 ug/liter ¥
1,1,1 Trichlorecethane 71-55-6 200.0 ug/liter ™
Trichloroethylene 79-01-5 5.0 ug/liter *
Vinyl chloride 75-01-4 0.2 ug/liter 7
Xylenes 1330-20-7 20.0 ug/liter *

* Caution on misusing method A tables. Method A tables have been developed for

specific purposes. They are intended to provide conservative cleanup levels for sites
undergoing routine cleanup actions or those sites with relatively few hazardous
substances. The tables may not be appropriate for defining cleanup levels at other
sites. For these reasons, the values in these tables should not automatically be used
to define cleanup levels that must be met for financial, real estate, insurance
coverage or placement, or similar transactlons or purposes. Exceedances of the values
in these tables do not necessarily trigger requirements for cleanup action under this

chapter.

b Arsenic. Cleanup level based on background concentrations for state of Washington.

¢ Benzene. Cleanup level based on applicable state and federal law.

183



(e) Soil cleanup levels shall be established at concentrations which do not
directly or indirectly cause violations of ground water, surface water, sediment, or
alr cleanup standards established under this chapter or applicable state and fedéral

laws.

. (2) ¥ethod A cleanup levels.

(a) Method A cleanup levels shall be at leas: as stringent as all of the
following:

({) Concentrations in the following table; and
Iable 2

Method A Cleanup Levels - Soil *

Hazardous Substance CAS Rumber Cleanup lLevel
Arsenic 7440-38-2 20.0 mg/kg ®
Benzene 71-43-2 0.5 mg/kg °©
Cadmium 1440-43-9 2.0 mg/kg 9
Chromium - 7440-47-3 100.0 wg/kg *
DDT 50-29-3 1.0 mg/kg ¥
Ethylbenzene : 100-41-4 20.0 mg/kg *
Ethylene dibromide 106-93-4 0.001 mg/kg B
Lead 7439-92-1 250.0 mg/kg !
Lindane 58-89-9 1.0 mg/kg 9
Methylene chloride 75-09-2 0.5 mg/kg *
Mercury (inorganic) 7439-97-6 1.0 mg/kg !
PAHs (carcinogenic) 1.0 mg/kg =
PCB Mixtures 1.0 mg/kg ®
Tetrachloroethylene 127-18-4 0.5 mg/kg ®
Toluene 108-88-3 40.0 mg/kg ¥
TPH {gasoline) 100.0 mg/kg ¢
TPR (diesel) , 200.0 mg/kg *
TPH (other) 200.0 mg/kg *
1,1,1 Trichloroethane 71-55-6 20.0 mg/kg *
Trichloroethylene 79-01-5 0.5 mg/kg ®
" Xylenes 1330-20-7 20.0 mg/kg ¥

* Caution on misusing method A tables. Hethod A tables have been developed for
specific purposes. They are intended to provide conservative cleanup levels for sites
undergoing routine cleanup actions or those sites with relatively few hazardous
substances. The tables may not be appropriate for defining cleanup levels at other
sites. For these reasons, the values in these tables should not automatically be used
to define cleanup levels that must be met for financial, real estate, insurance
coverage or placement, or similar transactions or purposes. Exceedances of the wvalues
in these tables do not necessarily trigger requirements for cleanup action under this

chapter.

b Arsenic. Cleanup level based on background concentrations in the state of
Washington. :

¢ Benzene. Cleanup level based on protection of ground water.

Cr 84



Sample 1D

Alden Analytical
[_aboratories, Inc.

Client: SCS
Alden Projecl: 9103008/1
Matrix: Waoler

e ps— He——Tiesel 2

je———Djesel 1

Elulion Ranges: Gasoline 5-10 minules
Diesel 1 5-~17 minufles
Diesel 2 10-22 minutes
il (30®) 22-50 minules

C-85

o 1k ——0il (30 Weight)————

 *Nole: This graphical representalion is inle
measurement of the elution raoge of
sample versus kocwen pelroleum star
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JAXINA (c)1987 Dynanic Jolutions, Division of Nillfpore

MAXITIMA 820 CUSTOM RIEPORT

Printed: 19-Ki2-1991 9:34:48

—— e,

- R D MW WS .

INOLE: 6696 1110 | ' trpe: WNKN
-1 §6 in Method: Total Bxtractable Bydrocarbons Instruaent: FID/NPD
v dequired: 18-KAL-1991 12:2) Pileane: 10313-§
) Rate: 5.0 points/sec Index: Disk
' f Puration: 45.000 minutes Injection Volume: 1.0
: Operator: e Asount: 1.00¢ __
’i ¢ DETECIOR: detector |
: ¢ tetention Tine Peak Start Peak End irea
{minates) {ninutes) - ~ |winates}
l 1.4 0.9%7 3.920 - 115966127
-2 4.00) 1,930 ' .31 48
3 1980 o TR/
Tl . 17405198

21‘?2 97y = |ALIPF2T

(U8 3 F01 —

L
090 G54 /e
p.520( 7

FE N B B ar EE WE e D EE ..
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00" € 00°
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gapple: 66346 1:10 Channel; detector | Flenane: 79)18-6
hoquired: 13-MiR-91 13:2)  Bethod: C:\MAX\DATA\TEGR)1S ' Operator:
laoaat: 1.000 Ix{ Vol: 1.00

e v 1072 Lnlts

LYY o

trepe wrpreres
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IIKL (c}1987 Dypasic Solations, D:vislon of Killipore

MAXIMA 820 CUSTOM RIEPORT

Pripted: 19-KAT-1951 14:37:08

SAMPLE: 6692 1;1000 ' Type: UK
$12 in Nethod: Total Extractadble Hydrocarbons Instropeat: TFID/NPD
v-2 keguired: 15-KAR-1991 21:15 Pilename: 70115-12
fate: 5.9 points/sec Index: 12

Duratios: 45.000 minutes Injection Volume: 1.0
Operator: . Asomat: 1.000

————

-
p— o

DETRCTOL: detector i

Retention Tine Peak gtart Peak Bad | irea
{nirutes) : (ninutes} - (sinates)

e e 4 - — ———— ——

I 147 0.991 1.9 . 115929256
3 5.007 .91 : 4997 5524593

' 5528592

28 STR ~ 2579V S L2FRIL

0040 ‘:L- 00 =?:‘__jZi_f;ilr:7"-H}4w
RUPHR 1 7 s/ x Sl w108 L

/O8 FFF3

F-aC - 90
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Hleraze: 10315-12

Operator:

[y
2 2.3 - —
B =
g+ - _
n =l

=g .0 o

g3 5 .

gd° y .

53 Y 2.70-

- I.'

T8 ¢ .

- R i 5

- - L T

= ] v“ -<+}.._-.4w Lok gl = T -

Amcuat: 1.800

Sample: 6492 1:1000
lequired: 15-MAp-81 21:15

.........................................................................................................................................................................................................................

o i S S T

1.00 200 3.00 _ 4. 00

x.»cu minutes

w. r—

- . , : . . ( .
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~aI8h (c]1987 Dynamic Solutions, Division of Killipore

MAXIMA 820 CUSTOM RIEPORT

Printed: 19-KAR-1991 $:34:17 -

CeANMLB: 6600 1:10 : ' Type: UNIN

5 in Nethod: Total Bxtractable Dydrocarbons Instruseat: PID/¥PD
Mw -4 Aoquired: 18-KAR-1981 12333 - Pilevane: 20318-5
Rate: 5.0 points/sec Iadex: Disk
Duration: 45.000 ninutes Injection Volume: 1.0
Operator: ; - Aacant: 1.000
_ DETECTOR: detector 1 -
M Retention time Peak Start Peak Bad krea
(minutes) (ninutes} - {ainutes)
1 1.427 _ 0.997 .91 - 215762313
-3 ) §.007 .91 44,397 3836473

38472

3c36U72 ~AS AP S (0Y34 2

R OEm Gn TR B A @ AR G B &N O A aE R & MR s -

10Y347F Cqol = r
. R ‘ ~ r ] x-—--__': ;'l?z
RS X ST 2. =5/, x T el wi/e
|
{
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' \IKh {c)1987 Dymazic Solutions, Division of Killipore

MAXIMA 820 CUsSTOM RIEPORT

Pristed: 19-KAR-1991 9:16:45%

{ a9
fANPLE: S99 1:10 : fype: UEEN
_¢ 17 in Metbod: Total Extractable Bydrocarbons Instremeet: FID/NPD
Mw =S " jequired: 18-K1-1991 14:14 C Filenase: 13181
Rate: 5.0 points/sec Index: Disk
Deration: 45.000 minutes Iejection Yolwme: 1.0
Operator: .+ leowat: 1000 __
DBTECTél: detector 1 -
| 114 Retention Time Peal Start Peak End irea
" (ainctes) {ainutes) - (eiastes)
1 ' 1.427 | $.997 5.0 . 15264904
2 ) 5.0%7 5.817 14.997 : 3822641
m 23641
3%23cU| - 2532974 = (23ckk]
| s.clol 7
- (5t2wglL " 5 a5 L y el
lo 2 583 '

- V . = E . - s - Siges i

F-£2- 96
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UNDERGROUND TANK
INVESTIGATION

SUMMARY REPORT
WESTLAKE AVENUE
CITY OF SEATTLE

PREPARED FOR

SEATTLE DEPARTMENT OF
ADMINISTRATIVE SERVICES

PREPARED BY

SCS ENGINEERS
JUNE 1990
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CITY OF SEATTLE
UNDERGROUND TANK INVESTIGATION
WESTLAKE AVENUE UST SITE
SITE INVESTIGATION AND TANK REMOVAL
SUMMARY REPORT

Prepared for:

City of Seattle
Department of Administrative Services
618 2nd Avenue, 14th Floor
Seattle, Washington 98104

Prepared by:

SCS Engineers
2950 Northup Way
Bellevue, Washington 98004

June 18, 1990
48921
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Bellevue, WA 98004 FAX 206 889-2267

June 18, 1990
File No. 48921

Mr. Paul Berry

Seattle Dept. of Administrative Services
618 2nd Avenue, 1l4th Floor

Seattle, Washington 98104

Subject: Westlake Avenue Tank Removal Report

Dear Mr. Berry:

Enclosed are three copies of our Tank Removal Summary Report for the
Westlake Avenue UST Site. The report provides documentation for the
removal of five underground fuel storage tanks and an environmental
assessment of site conditions at 630 Westlake Avenue in Seattle,
Washington.

The enclosed report was prepared jointly by SCS Engineers and Centrac. For
this investigation, SCS provided project oversight, data evaluation, and
field support. Centrac provided on-site documentation of tank removal and
subsurface conditions, conducted extensive sampling, and completed an
historical review of the site.

A total of five underground storage tanks, ranging in size from 500-gallons
to 5,000-galions, were excavated from the site. The 500-gallon tank was
used to store expended motor oil and the four other tanks, which were
abandoned, previously stored leaded gasoline. No obvious signs of Teaks or
damage to the tanks and fuel lines were identified during this investiga-
tion.

However, high levels of petroleum hydrocarbon contamination were detected
in the so0il and groundwater at the site. Analytical laboratory testing
indicated petroleum hydrocarbon contamination was well above the
recommended Washington Department of Ecology (WDOE) cleanup levels.

Approximately 800 cubic yards of contaminated soil was removed from the
site and temporarily stockpiled at Seattle’s Engineering Department
Operations Division Yard at 6th and Harrison. An undetermined volume of
contaminated soil still remains at the site below two existing buildings
and possibly beyond the property boundaries. The depth of soil contami-
nation near the property boundaries was not defined during the excavation
of the tanks, but soil contamination is not expected to be much deeper than
about 15 feet, because this is the level at which groundwater and clay were
encountered.

Two groundwater monitoring wells were installed in the tank excavations,
prior to backfilling and asphalting the site. These wells can be used for
future groundwater monitoring and water level information after they are
properly developed.

Cincinnol Columbus  Konsas City  los Angeles MNew York Norlolk Phoenix Son froncisco  Seolle Tompe  Washington, D.C.
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Paul Berry
June 18, 1990
Page 2

Based on the results of this investigation, off-site migration of
hydrocarbon contamination .is suspected. Although this investigation did
not specifically identify a source of contamination, previous on-site fuel
systems and potential upgradient sources are likely to have impacted the

property.

To determine the extent and levels of contamination, we recommend
constructing several borings and monitoring wells along the property
boundary and possibly off-site. The enclosed report provides additional
details regarding these recommendations.

We also recommend notifying WDOE that the tanks were removed from the site
and that additional work is necessary to determine the magnitude of
contamination. After this additional investigation is conducted,
alternatives can be evaluated for site remediation.

If you have any questions regarding the enclosed report, please do not
hesitate to contact either of the undersigned.

Respectfully yours,

AL C L N
Richard C. Alvord, C.P.G. Terrill J7 Chang, /P.E.

Project Manager Project Director
SCS ENGINEERS ‘ SCS ENGINEERS
48921 /westlake
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SECTION 1
INTRODUCTION

SCS Engineers and Centrac jointly conducted an underground storage tank
investigation for the City of Seattle during January to April 1990 at 630
Westlake Avenue in Seattle, Washington. The site is owned by the City of
Seattle and is currently occupied by an auto custom detailing shop. The
location of the site is illustrated in Figure 1.

The purpose of this report is to provide documentation of tank removal
activities and an environmental assessment of site conditions. The
investigation consisted of removing five abandoned underground tanks,
testing subsurface soils and groundwater for petroleum hydrocarbon
contamination, and excavating approximately 800 cubic yards of contaminated
soil.

Significant levels of petroleum hydrocarbon contamination were detected at
the site. The contamination appears to be widespread in extent and is
probably present beyond the property boundaries. The depth and extent of
contamination at the site was not determined during this investigation.
Although the source of contamination was not specifically identified during
this investigation, previous on-site fuel systems and possibly activities
that occurred upgradient of the site in the past could have impacted the

. property.

This investigation was completed in two Phases as described below.

m Phase I - Site Characterization
s Phase Il - Tank Removal and Soil Excavation

Phase I consisted of a soil vapor survey and an historical review of the
site. The soil vapor survey was conducted prior to excavating the under-
ground tanks. The results of the soil vapor survey indicated that contami-
nated soil would most Tikely be encountered during the excavation of the
tanks. Historical records indicate that fueling stations have occupied the
site since the early 1900’s and a brewery, lumber mill, and other fuel
service stations occupied adjacent properties in the past. A Union 76
Service Station south of the site was the source of a major underground
gasoline spill approximately 10 years ago. The impact of this spill on the
Westlake site is unknown at this time.

During Phase II of this investigation, a total of five underground storage
tanks (T-1 through T-5) were removed from the site. These tanks included
one 500-gallon waste oil tank (T-1), and four gasoline tanks (T-2 through
T-5) ranging in size from 2,000 to 5,000-gallons.

Soil contaminated with up to 13,000 ppm total petroleum hydrocarbons (TPH)
was detected at the Westlake site. Benzene, toluene, ethylbenzene, and
xylene (BTEX) were detected in the soil up to 47 ppm, 160 ppm, 93 ppm, and
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440 ppm, respectively. Approximately 800 cubic yards of contaminated soil
was excavated and temporarily stockpiled at Seattle’s Engineering
Department Operations Division Yard at 6th and Harrison. Remediation plans
for treatment of this soil are currently in progress. Plans for additional
investigatory work are also being developed to further characterize sub-

surface contamination at the site.

The following sections of this report include a site historical review,
documentation of soil vapor testing, sampling and analytical test results,
documentation of tank removal activities, and an evaluation of data.
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WESTLAKE AVENUE UST SITE

FIGURE 1
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SECTION 2
SITE HISTORY

Available historical information, records, and documents for the site were
obtained for review from the following sources:

Washington State Archives

Sanborn Fire Insurance Maps

Seattle Engineering Office

Walker and Associates Aerial Photography
University of Washington Maps and Documents
King County Assessor’s Office

Seattle Engineering Office

City of Seattle Property Files

King County tax records indicate that the Westlake site occupies the west
part of Lot 1 of Block 77, Denny’s 1st Addition and Lake Union Shorelands
Addition. Figure 2 illustrates the approximate location of the Westlake
site and Block 77.

Historical records indicate that Block 77 was owned by the Brace and Her-
gert Mill Company in the early 1900’s. J.S. Brace Inc. owned the property
from about 1924 to 1972, at which time the property was acquired by the
City of Seattle. The property has been primarily the site of lumber mills
and gasoline service stations throughout its history. Actual periods of
property transition and tenant occupancy are not clear in each case. Based
on information available for this investigation, a compilation of his-
torical ownership and tenant occupancy is provided in Table 1.

A copy of the 1904 Sanborn Fire Insurance Map of the site is provided in
Figure 3. This map illustrates the presence of a lumber shed, planing
milt, and machine shop in the area of this current investigation. Property
directly to the south and east of the site {on Block 77) was also owned by
the Brace and Hergert Mill Co. and was used for Tumber and warehouse
storage.

Washington State Archive information indicates that a gasoline station and

service garage was built on the property in 1930. At that time the owner
of the property was J.S. Brace Inc. and the gas station was known as
"McKales". Records indicate that the original gasoline station was de-
molished in 1948 and later replaced in 1959. A photograph of the gasoline
station during the 1930’s is provided in Figure 4. In the far right side
of the photograph is an automabile service garage that still stands today.
Figure 5 is a photograph of this garage and an adjoining "Diamond Tires"
building during the 1940’s. Finally, Figure & shows the site as it was in
1959.
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Historical records are unclear as to when underground fuel tanks were
installed at the Westlake site. Washington State Archive information
indicated that a 2,000-gallon and 3,000-gallon gasoline tank, and a 500-
gallon waste oil tank were installed when the service station was con-
structed in 1930. A Union 0il of California tank construction diagram,
obtained from the Washington State Archives, indicates that in 1959, two
additional 5,000-gallon gasoline tanks (T-2 and T-3) were installed at the
site.

The City of Seattle purchased the site in 1972 and then leased it to the
current tenants. The area where the gasoline service station once stood is
now occupied by a small one story concrete block office that was con-
structed in the late 1940’s or 1950’s. The automobile service garage is
currently used for basic vehicle maintenance, oil changes, and auto custom
detailing.

A1l of the underground tanks on the property, except for the 500-gallon
waste 01l tank, were abandoned and not in use since at Teast 1972, when the
City of Seattle acquired the site. Based on availabie information, it
appears that tanks were abandoned sometime between 1959 and 1972. The
former 500-gallon waste oil tank (T-1) was actively used by the current
property tenant until its removal in January 1990. Additional details
regarding these tanks are provided in Section 4.

ADJACENT SITE HISTORY

Historical property ownership adjacent to the Westlake site includes Tumber
companies, wood yards, blacksmith and wagon repair shops, a brewing
company, warehouses and storage sheds, an auto service station, and a
creamery. Currently, adjacent property ownership/occupancy includes
railway right-of-ways across Valley Street to the north, a gasoline service
station (Union 76 as discussed below) to the south, a restaurant to the
southeast, and boat and automobile dealerships to the east and west,
respectively.

Information obtained from the Washington State Archives indicates that
during the 1930’s property to the north (across Valley Street} and east {on
Block 77) of the Westlake site was occupied by Brace Lumber Company. Hor-
Tucks Brewing Company, owned by Frank Hergert, was built in 1933 south (on
Block 77) of the site. Sanborn Fire Insurance maps indicate that Horluck
Creameries Inc. once occupied the southwest part of Block 77, south of the
current Westlake site. A 1960 King County Kroll Platt Map indicated that
in approximately 1933 property on the south end of Block 77 was occupied by
Sicks Century Brewery. This brewery, which was owned by J.S. Brace and Roy
Investment Co., was demolished in 1965.

Property to the west of the Westlake site has been occupied by William O.
McKay Automobile Sales and Repair since approximately 1917. Fire Insurance
Maps indicate that a gasoline station may have been present in the early
1900’s on the north end of W. 0. McKay’s property, directly west of the
Westlake site, across Westlake Avenue.
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In 1965, property south of the current Westlake site (part of Lots 4, 5,
and 6 of Block 77) was purchased by Union 0i1 of California in order to
construct and operate a gasoline service station. The property is cur-
rently occupied by a Union 76 station.

In 1980, a large underground gasoline spill was reported at the Union 76
site. According to the Seattle Times and Post Intelligencer newspapers, an
estimated 75,000 to 82,000 gallons of gasoline leaked from an underground
fue)l line over about a six month period. The spill affected an area of
several city blocks around the Union 76 station. Streets and businesses
were closed down for two weeks while groundwater wells and trenches were
constructed to recover the gasoline. Explosive vapors were detected in
sewer lines along Westlake, Valley, and Mercer Streets. Approximately
15,000 gallons of gasoline was recovered from the wells and trenches during
the cleanup. :

According to our recent discussions with local regulatory agencies (Seattle
Fire Department, U.S. EPA, and the Washington State Department of Ecology),
the City of Seattle Fire Department took the lead on the cleanup. The Fire
Department reported that they evacuated several nearby businesses due to
strong gasoline odors but had no records that documented the spill. Our
discussions with U.S. EPA and WDOE indicated that no additional information
was on file at either of these agencies. Several newspaper articles that
covered this spill event have been reproduced and are provided in Appen-
dix A.
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TABLE 1. HISTORICAL INFORMATION REGARDING
OWNERSHIP AND OCCUPANCY OF SITE

1 Date Owner/Occupant Source of Information
ii 1900’s - 1930’s Brace & Hergert Lumber Sanborn Fire Ins. Maps
1924 McKales Gas & Cafe Sanborn Fire Ins. Maps
1930’s - 1948 J.S. Brace/McKales Gas Washington State Archives
{‘ 1948 - 1959 J.S. Brace/McKales Tires Seattie Engineering Office
* 1972 - Present City of Seattle/Auto Washington State Archives
Service Company City Property Files
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McKALES SERVICE STATION IN THE 1930'S AT THE
PRESENT-DAY WESTLAKE UST SITE {(Washington State Archives’
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WESTLAKE UST SITE DURING THE 1940°'S

(Washington State Archives)
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FIGURE 6 WESTLAKE UST SITE IN 1959
(Washington State Archives)
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SECTION 3
PHASE I - SITE CHARACTERIZATION

SCS Engineers conducted a Phase I site investigation at the Westlake site
during January 1990. The investigation consisted of the following
activities:

Site walk.

Record review.

Verification of tank contents.
Soil vapor survey.

During Phase I site activities, approximate tank locations were identified,
tank contents were verified, available site plans and hydrogeologic infor-
mation were reviewed, possible contaminant migratory routes were identi-
fied, and a soil vapor survey was conducted. A summary of the Phase I
findings for the site is provided below.

SITE DESCRIPTION

The Westlake site is located at 630 Westlake Avenue, approximately 300 feet
south of Lake Union in Seattle, Washington. The site is bordered on the
north by Valley Street, on the south by an old building, a small parking
lot, and Union 76 Service Station, on the east by a marine/boat sales and
service yard, and on the west by Westlake Avenue.

The site has been owned by the City of Seattle since 1972 and operated
primarily by a private auto service business. The current tenant uses the
site for vehicle maintenance, including oil changes, brake work, tune-ups,
steam cleaning, engine degreasing, etc.

The property is occupied by two permanent one story concrete block
buildings as illustrated in Figure 7. The office building now stands where
the original gasoline station was constructed. The auto service garage is
an "L" shaped structure with four car bays and a small store room. A
temporary skid-mount trailer and wash rack for cleaning automobiles is
Tocated on the north side of the service garage. A catch basin serving
this part of the properiy is located adjacent to the wash rack on Valley
Street. Five abandoned underground tanks were removed from the site in
January 1990 during this investigation. One of the tanks (T-1) was used by
the current property tenant to store waste motor oil prior to its removal.
This tank was formerly located adjacent to the skid-mount trailer.

The property is paved with asphalt in the driveway areas between the two
existing buildings, and ramp entries to the service garage are constructed
of concrete. City sidewalks, sewer and storm systems, and water lines
bound the north and west perimeter of the property. °
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SITE WALK

A site walk was conducted at the Westlake site during January 1950 by
representatives from SCS Engineers and the City of Seattle. Five under-
ground ‘tank locations were estimated based on the locations of tank vents,
fi11 ports, and cracks in overlying asphalt and concrete.

RECORD REVIEW

A Union 011 Company of California site construction diagram, dated June
1959, illustrates the proposed locations for the installation of two 5,000-
gallon underground gasoline tanks. The diagram also shows the Jocation of
: an existing waste oil tank, a 2,000-gallon and 3,000-gallon tank, and a
proposed pump island adjacent to Valley Street. A copy of the Union 0il

! construction diagram is provided in Figure 8,

No public utilities were identified on site by a utility locating service.
However, old electrical conduits and water lines were encountered during
the excavation of the tanks during this investigation. Water and sewer
lines were identified in the street and sidewalk along Valley Street and
Westlake Avenue, on the north and west sides of the property, respectively.
o The location of these utility lines are important because the backfill

i around these lines could potentially act as a pathway for the migration of
fuel product and volatile organic vapors.

- i. No public or private water supply wells or groundwater monitoring wells
' exist in the vicinity of the site, according to records maintained by the
' Washington State Department of Ecology’s Northwest District in Redmond,

Washington. However, according to information collected during our
historical review, Union 0i1 installed several gasoline recovery wells at
the Union 76 site in 1980.

The depth to groundwater at the site is approximately 14 feet, as deter-
mined during the excavation of the underground tanks. Regional hydrologic
v and topographic information indicates that shaliow groundwater flow and
surface drainage in this area discharge into Lake Union, north of the site.

VERIFICATION OF TANK CONTENTS

Phase [ of this investigation included locating tank fill ports and
measuring the tank contents. Five tanks were identified on the property
based on the location of tank fill ports. Approximately two feet of waste
motor oil was present in the bottom of tank T-1. The soil around the top
of the fill pipe was saturated with waste oil, probably as a result of poor
filling practices. The contents of tank T-1 were removed and disposed of
by the tenant prior to removing the tanks during this investigation. Tank
T-4 was empty and the other tanks (T-2, T-3, and T-5) could not be measured
because their fill ports were plugged with concrete. During tank removal
activities, it was discovered that tanks 7-2, T-3, and T-5 contained water.
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Based on available information, it appears that tanks T-2, T-3, and T-5
were abandoned sometime between 1959 and 1972. During the 1960’s and
1970’s, it was common practice to inactivate a tank by filling it with
water and then plugging access ports with concrete.

SOIL VAPOR SURVEY

A soil vapor survey was conducted by SCS Engineers and CENTRAC during
January 1990. A total of 17 locations were tested for the presence of
volatile organic vapors in the shallow subsurface soil. The locations and
results of the survey are illustrated in Figure 9.

At each test location, a one-half-inch diameter hole, approximately one to
three feet in depth, was constructed using a hand-driven bar punch rod. A
portable photoionization analyzer (HNU meter), which was calibrated to a
direct reading for benzene, was used to test for volatile organic vapors in
the soil at each test location. The analyzer probe was inserted into each
hole and a reading was then recorded.

Soil vapor test results at the site indicated volatile organic vapors were
generally less than 50 ppm in the surface soil. The highest reading was
130 ppm near the north end of tank T-3. Except for areas adjacent to the
tanks, the highest organic vapors were generally detected along the north
and southeast property boundaries.

Based on the results of the soil vapor survey, SCS Engineers and Centrac
concluded that the site was most likely contaminated with petroleum fuel
product and that there was a Tikely possibility of off-site migration.
Potential sources of volatile organic vapors in the soil at the site in-
clude previously leaking underground tanks or fuel lines, surface drainage,
old surface spills, or migration of contamination from upgradient sources.

Additional investigatory work is recommended to determine the extent of
contamination based on the findings of the soil vapor survey conducted
during Phase I and analytical laboratory testing of soil and groundwater
samples conducted during Phase II. An evaluation of Phase II analytical
test results as well as recommendations for add1t1ona1 work is provided in
Sections 5 and 7, respectively.
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FIGURE 8
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SECTION 4
PHASE I1 - TANK REMOVAL

During February 1990, five underground storage tanks were excavated from
the Westlake site. The underground tanks ranged in size from 500-gallons
to 5,000-gallons and were previously used to store gasoline (T-2, 3, 4, and
5) and waste motor o0il (T-1). These tanks were Tocated approximately as
illustrated in Figure 10. A summary of information related to each tank is
also provided in Figure 10. Photographic documentation of the tanks and
excavation process is provided in Plates 1 to 16.

The primary tasks that were conducted during Phase II of this investigation
included:

Preparations of plans and specifications for tank removal.
Removal of the tanks.

Construction oversight.

Sampling and testing for the presence of contamination.
Soils remediation.

SCS prenared plans and specifications for the removal of the tanks as.
requested by the City of Seattle. These plans were approved by the City of
Seattle in December 1989, The City retained Gaston Brothers Excavating to
excavate the underground tanks and any contamirated soil located adjacent
to the tanks at the site.

An SCS representative (CENTRAC) was on site during the entire project in
order to provide documentation of activities and to collect soil samples
for analysis. The following tank removal and testing procedures were used
at the site:

Expose the fill port and top of tank.

Removal of tank contents, if any.

Pump, rinse, and wash tank(s).

Inertion (with dry ice) of each tank prior to excavation.
Inspection by the Fire Department.

Tank removal.

Inspection for transport by Fire Department.

Soil vapor monitoring by an on-site geologist.

Removal of contaminated soils.

Placement of visquene prior to backfilling operations.
Backfill excavation with clean sand and gravel.

During this investigation, it was discovered that three of the abandoned
tanks (T-2, T-3, and T-5) contained water, and fill pipes for these tanks
were plugged with concrete. During the 1960’s and 1970’s, it was common
practice to inactivate a tank by filling it with water and then plugging
access ports with concrete. Tank T-4 was determined to be empty, and tank
T-1 had about 250 gallons of waste motor oil that was removed prior
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to its excavation. The fact that tanks T-2, T-3, and T-5 contained water
indicates that they probably were not leaking when they were in use.

During tank removal operations, the tanks and fuel lines were inspected for
gcbvious signs of damage, rust, or leaks. Although each of the tanks showed
signs of surface rust, no obvious holes were observed in any of the tanks,
except for those which were -a result of excavating operations. Any tank
punctures that were caused during removal were plugged prior to transport.
Tank fi1l pipes and fuel lines were observed to be in fair condition.

Soil samples from the tank excavations were analyzed for total petroleum
hydrocarbons (TPH), and benzene, toluene, ethylbenzene, and xylene (BTEX).
The test results indicated that TPH and BTEX contamination were above
recommended clean-up levels and that soil remediation was required.

Approximately 800 cubic yards of contaminated soil was removed from two
targe tank excavations (Excavation No. 1 and 2) at the site. The approxi-
mate location of the excavations are shown in Figure 10. The excavations
covered nearly the entire driveway area between the two buildings to a
depth of about 10 to 14 feet. No additional contaminated soil could be
removed from the site without undermining the foundation of the buildings.
Remedial alternatives are currently under investigation for the contami-
nated soil that remains below the buildings at the site.

An area on the west side of the office building was excavated (Excavation
No. 3) to a depth of about four feet to investigate for the presence of a
tank (see Figure 10). No tank was found at this location; however, an
abandoned two-inch fuel line was discovered at a depth of about two feet.
The Tine lies east to west, and using a steel tape measure, was determined
to end at a distance of 20 feet from the excavation, under Westlake ‘Avenue.
The 1ine contained fuel vapors but no free product. After determining that
the line was previously abandoned and did not present a hazard, it was
capped and buried. Analytical Taboratory testing indicated that the soil
in the northeast corner of Excavation No. 3 was contaminated with TPH above
cleanup levels.

The soil stockpile at Seattle’s Engineering Department Operations Division
Yard at 6th and Harrison is currently contained between "ecology blocks"
(concrete blocks with dimensions of about 6 ft x 2 ft x 2 ft) and is
underlain and covered by visquene, awaiting its final disposition. The
City of Seattle is current1y investigating remedial options for treating
the soil.

After removing the tanks and contaminated soil, filter fabric (stabiliza-
tion cloth) was placed in the tank excavations to separate clean backfill
material from any contaminated soil that remains on site. However, the
fabric is permeable to water and will not prevent clean backfill from
becoming contaminated where there is contact with contaminated water. In
addition, two groundwater monitoring wells were installed in the tank exca-
vations (see Section 5.0 for details) for future monitoring. The excava-
tions were then backfilled with clean sand and gravel to more than 95%
compaction. The entire site was then resurfaced with asphalt.
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Compaction testing and density records provided by Hong West & Associates
are included in Appendix B. Copies of tank removal permits from the
Seattle Fire Department and a letter certifying that the tanks were
scrapped and disposed of are provided in Appendix C.
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SECTION 5
SITE CONTAMINATION

SOIL

Subsurface soils at the site consist of approximately 15 feet of fil]
material, underlain by native clay. The fill material includes an assort-
ment of sand, gravel, clay, brick, wood, and concrete. 1In addition, rail-
road timbers and pilings covered with creosote were observed at a depth of
approximately 10 to 15 feet in the tank excavations. The underlying native
clay is gray, massive, plastic, and moist to wet, having similar character- -
istics to other subsurface deposits in the area.

Subsurface fill material on top of the native clay was contaminated with
petroleum hydrocarbons over the entire area of the site. Over 800 cubic
yards of contaminated soil was removed from the site during the excavation
of the tanks. Dark-stained petroleum hydrocarbon contaminated soil was
generally observed from about two feet in depth to the bottom of each tank
excavation and at the south (upgradient), north (downgradient) and east
property .boundaries. The Fuel odors were very strong in each tank exca-
vation and in much of the soil at the site. gy

A total of 42 soil samples and 4 water samples were collected from the tank
excavations. Twenty-six of these soil samples and two water samples were
selected for testing, and the remaining samples were archived. Analytical
tests were conducted by Alden Analytical Laboratories Inc. for total )
petroleum hydrocarbons (TPH) using EPA Method 418.1, and benzene, toluene,
ethylbenzene, and xylene (BTEX) using EPA Method 602/8020. In addition,
four soil samples and one water sample were tested by Aquatic Research Inc.
for total lead content.

Analytical test results indicated that 14 out of 16 soil samples tested for
TPH exceeded WDOE’s recommended clean up level of 200 ppm for TPH. The
detected level of TPH contamination in soil at the site ranged from 2.9 ppm
(Sample No. 3364) to 13,000 ppm (Sample No. 3367). The average level of
TPH contamination in soil sampies exceeding cleanup levels was about

2,000 ppm and the median level was 920 ppm.

Analytical test results indicated that 4 out of 10 soil samples tested for
benzene exceeded WDOE’s recommended clean up level of 0.66 ppm for benzene.
The maximum Tlevel of benzene contamination was detected at 47 ppm (Sample
No. 3367) in the soil on the southwest side of the site. Toluene was
detected slightly above WDOE’s recommended cleanup Tevel of 143 ppm at this
same location. Ethylbenzene was detected above its cleanup level of 14 ppm
in three soil samples collected from the site. The maximum detected level
of ethylbenzene contamination was 93 ppm (Sample No. 3367). The maximum
detected level of total xylene was 440 ppm (Sample No. 3367); however, no
cleanup Tevels have been established for xylene at the present time.
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Analytical test results for total lead in four soil samples indicated a

maximum concentration of 19.1 ppm (Sample No. 3312). Typical background
concentration of total lead in soil is 100 to 200 ppm. Therefore, lead

contamination in soil at the site appears to be insignificant.

Analytical test results for soil sampies exceeding recommended WDOE cleanup
levels for TPH and BTEX are summarized in Tables 2 and 3, respectively.
Analytical laboratory reports for TPH, BTEX and lead, and chain of custody
records are provided in Appendix D.

GROUNDWATER

Groundwater was encountered in the tank excavations at approximately 14
feet in depth, immediately above the native clay. An iridescent hydro-
carbon sheen and a black, oily, tar-like substance were observed in the
water on the north and south end of the site. The oily, tar-like substance
was observed mostly on the south end of the site (upgradient) at approxi-
mately the level of the groundwater. As a result of these observations, a
groundwater monitoring well was installed in the excavations on the north
and southwest ends of the site for future testing. Each well was con--
structed of 2-inch diameter PVC, with the bottom two to three feet slotted.
Gravel was backfilled around the screen at water Tevel to prevent the well
from filling with finer-grained sediment.

Two groundwater samples were collected directly from the tank excavations
after the tanks were removed from the ground. These samples were tested
for levels of TPH, BTEX, and total lead. Although sampling groundwater
from the wells would have been more desirable, there was little time avail-
able during the tank removal process to allow for proper well development,
groundwater stabilization, and sampling. However, these groundwater sample
test results provide a rough indication of the levels of contamination that
may be expected during future testing of the monitoring wells. Analytical
laboratory reports for TPH, BTEX and lead test results, and chain of
custody records are provided in Appendix D. '

Maximum TPH in the groundwater was detected at 700 ppm (Sample No. 3365).
WDOE’s recommended cleanup level for TPH contamination in groundwater is

15 ppm. One groundwater sample (Sample No. 3289) was tested for BTEX
levels. Benzene and ethylbenzene exceeded WDOE’s recommended cleanup level
in this sample by 112 and 2 times, respectively. A summary of the
analytical test results exceeding recommended WDOE cleanup levels for TPH
and BTEX in groundwater is provided in Table 4.

Total lead was detected at 3.1 ppm in one groundwater sample (Sample No.
3368) collected from the site. This level may be compared to a National
Drinking Water Standard of 0.05 ppm for lead. Although groundwater at the
site is not used for any drinking water supply, it probably flows to the
north and eventually discharges into Lake Union. Therefore, contamination
detected at the site is an obvious concern to the environment.

The source of total lead in groundwater at the site is unclear. The test
results for lead in groundwater significantly contrast with levels of lead
detected in soil at the site. For example, lead concentrations in soil are

C-134



—

e

SCS ENGINEERS —

expected to be much greater than 19 ppm (maximum detected level of lead at
the site) for the same area in which lead in groundwater was detected at
3.1 ppm. Since the water sample was not filtered prior to testing, the
results may reflect lead adsorbed on to suspended soil particles, instead
of lead dissolved in the groundwater sample. Therefore, these test results
may be indicative of background levels of lead detected in soil at the site
rather than dissolved Tead in the groundwater.

In order to provide a more thorough assessment of the quality and con-
ditions of contamination in groundwater at the site and its potential
impact on Lake Union, a number of wells must be properly installed,
developed, and tested. Recommendations for providing this assessment are
discussed in Section 7.
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TABLE 2.  SUMMARY OF ANALYTICAL TEST RESULTS
THAT EXCEEDED SOIL CLEANUP LEVELS FOR TPH AT WESTLAKE UST SITE

[-——-] —————
. ———

SAMPLE TANK DATE OF TEST SOIL CLEANUP LEVEL?
NO. LOCATION COLLECTION PARAMETER! {ppm) {ppm) -
3279 T-1 (bottom) 02/28/90 TPH 3,800 200
3281 T-2 (bottom) 02/28/90 TPH 870 200
3283 T-3 (bottom) 02/28/90 TPH 820 200
3285 T-4 (bottom) 02/28/90 TPH 2,100 200
3287 T-5 (bottom) 02/28/90 TPH 1,700 200
3290 Exc. 1- N wall 02/28/90 TPH 1,400 200
3251 Exc. 1- NE wall 02/28/90 TPH 220 - 200
3293 Exc. 1- S wall 02/28/90 TPH 1,100 200
3294 Exc. 2- S wall 02/28/90 TPH 580 200
3295 Exc. 1- W wall 02/28/90 TPH 340 200
3362 Exc. 2- N wall 03/02/90 TPH 660 200
3363 Exc. 3- NE wall 03/02/90 TPH 970 200
3366 Exc. 2- W wall 03/02/90 TPH - 220 200
3367 Exc. 2- S wall 03/02/90 TPH 13,000 200
Notes: L TPH is Total Petroleum Hydrocarbons.

2 WDOE draft cleanup guidelines, August 1, 1988.
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TABLE 3.  SUMMARY OF ANALYTICAL TEST RESULTS
THAT EXCEEDED SOIL CLEANUP LEVELS FOR BTEX AT WESTLAKE UST SITE

SAMPLE TANK DATE OF TEST SOIL CLEANUP LEVEL?
NO. LOCATION COLLECTION PARAMETER? {ppm} {(ppm) =
3282 T-2 (bottom) 02/28/90 . Benzene 3.1 0.66
. Ethyl-B 55 14
3284 T-3 (bottom) 02/28/90 Benzene 2,9 0.66
Ethyl-B 35 14
3286 T-4 (bottom) 02/28/590 Ethyl-B 20 14
3288 T-5 (bottom) 02/28/90 Benzene 0.97 0.66
3367 Exc. 2- S wall 03/02/90 Benzene 47.0 0.66
Toluene 160 143
Ethyls-B 93 14
Notes: ! Test parameter for BTEX includes benzene, toluene, ethylbenzene,

and xylene.

¢ WDOE draft cleanup guidelines, August 1, 1988.
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TABLE 4. SUMMARY OF ANALYTICAL TEST RESULTS
FOR GROUNDWATER SAMPLES AT WESTLAKE UST SITE

5CS ENGINEERS

SAMPLE DATE OF TEST
NO. LOCATION COLLECTION PARAMETER!
3289 Exc. 1 02/28/90 Benzene
Ethyl-B
3365 Exc. 2 03/02/90 TPH
3368 Exc. 2 03/02/90 Total Lead

TEST
RESULTS

{pgm)

CLEANU
LEVEL

{ppm)

.066
1.4
15
.053

Notes: 1 Teét parameter for BTEX includes benzene, toluene, ethylbenzene,

and xylene. TPH is total petroleum hydrocarbons.

2 YDOE draft cleanup guidelines, August 1, 1988.

3 National Primary Drinking Water Standard, August 1987
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SECTION 6
CONCLUSIONS

Five underground storage tanks were removed from the Westlake site. No
holes or obvious signs of leaks were observed in any of the tanks or fuel
Jines. The tanks appeared to be in fair condition, having only some areas
of surface rust; however, the fill pipes and fuel lines generally exhibited
a greater degree of surface rust and more extensive pitting.

During this investigation, it was discovered that three of the abandoned
tanks (T-2, T-3, and T-5) contained water, and fill pipes for these tanks
were plugged with concrete. During the 1960’s and 1970’s, it was common
practice to inactivate a tank by filling it with water and then plugging
access ports with concrete. The fact that these tanks contained water
indicates that they probably were not Teaking when they were in use.

~ High levels of petroleum hydrocarbon contamination (TPH and BTEX) were

detected at the site. Although the source of this contamination was not
specifically identified during this investigation, the contamination could
be a result of previously leaking underground tanks, fuel lines, old
spills, or migration of contamination from upgradient sources..

Approximately 800 cubic yards of petroleum hydrocarbon contaminated soil
was removed from the site for treatment. An undetermined amount of con-
taminated soil remains at the site, primarily under the existing buildings
and possibly beyond the property boundaries. Preliminary testing indicates
that groundwater at the site is also contaminated with excessive levels of

“petroleum hydrocarbons and possibly lead.

Based on the location and detected levels of contamination at the site,
there is a 1ikely possibility of off-site migration of contamination. The
predominant direction of contaminant migration would probably be to the
north, because the regional topography and groundwater gradients both slope
to the north. Migration of contamination to the Westlake site from up-
gradient sources (from properties south of the Westlake site) also appears
to be a possibility, based on detected and observed contamination in the
tank excavations on the south end (upgradient) of the site.

The fact that contaminated soil was observed to be extensive throughout the
site including at the upgradient property boundary, indicates that con-
tamination at the Westlake site potentially may have originated from an
upgradient source. Based on our historical review, the underground
gasoline spill that occurred south of the site 10 years ago is one
suspected source of contamination. However, additional investigation is
needed to substantiate this. Additional investigation is also needed to
determine if the Westlake site is currently being impacted by contamination
from other properties, by the transport of contaminated groundwater or
volatile vapors.
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Based on the findings of this investigation, additional work is needed to
characterize the site before effective remedial alternatives for site
cleanup can be considered. This will primarily invelve determining the
extent and level of contamination in the soil and groundwater, and possibly
the direction and rate of plume migration in the groundwater. Recommenda-
tions for additional site work are provided in Section 7.
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SECTION 7
RECOMMENDAT IONS

Based on the results of this investigation, we recommend the following:

Contact WDOE to satisfy notification requirements that the tanks have
been removed from the site, and that plans for determining the extent
of contamination are currently being developed. A completed WDOE
tank closure form for this site will be forwarded to WDOE upon your
request. A copy of this documentation is provided in Appendix E.

Investigate levels of petroleum hydrocarbon contamination along the
perimeter of the property, especially at the north end (downgradient)
and south end {upgradient) of the site. This may assist in
determining if on-site and off-site migration of contamination has
occurred. :

‘Construct approximately 6 to 8 soil borings to a depth of approxi-

mately 20 feet in areas that are easily accessible by a drill rig,
such as on the southwest, west, and north boundaries of the site.
Based on analytical testing of soil samples collected from these
borings, additional off-site borings may be necessary. Collect
representative soil samples near the surface, middle, and bottom of
each boring for testing.

Convert two upgradient (on south property boundary) and two
downgradient borings (on north property boundary) to groundwater
monitoring wells after collecting soil samples from the borings.
Determine the level of contamination in the groundwater, groundwater
gradients, and direction of flow. In addition, install an upgradient
background well to determine background levels of contamination.
This upgradient well should be located south of the Union 76 Service
Station, outside of areas previously impacted by the gasoline spill
in 1980. Based on the analytical test results, it may be necessary
to install additional monitoring wells to determine the downgradient
extent of contamination. Strategic downgradient locations for these
additional wells will be estimated after groundwater level gradients
and contaminant levels are determined; however, based on existing
data, the wells should be installed directly downgradient of the
site, north of Valley Street. The approximate location of proposed
monitoring wells and soil borings is illustrated in Figure 12.

Develop the two existing groundwater monitoring wells that were
installed at the site during this investigation. Once these wells
are properly developed, they can be used to collect groundwater level
and water quality information at the site. Well development pro-
cedures should consist of surge and bail techniques to remove all
sediment from inside each well and provide an effective packing
around the outside of the well screens.
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Test soil and groundwater samples for the presence of TPH (EPA Method
418.1) and BTEX (EPA Method 8020/602). In addition, we recommend
testing for organic lead in upgradient and downgradient soil and

- groundwater samples to possibly assist in determining the source of

contamination. Since the waste oil tank was recently in use and may
have contained engine degreasing solvents, we recommend testing
downgradient groundwater sampies for the presence of halogenated
volatile organics (EPA Method 8010).

a After completing this additional work to further characterize the

site, evaluate remedial alternatives to clean up the site. Review
alternatives with WDOE for approval and selection of the most feasible

approach.
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by Herb Belanger and fine from heles behing the "udt,()n
Steve Johnsion . _ . nto 55 gaiton drums. -
Times s!aﬁ reponem - : "Bower sald officials were tuid

the leak was discovered Faday by

fore blocka. ‘were “sealed off “the station crew. After taking

:oday around a Union 76 service readings for expiosive (umes In

station a1 Wesilake Avenue North surrounding sewer lines,. it was

—and Mercer Street where as many  decided to close the streets. Shrae-

as 75.000 gallons of gasohne-have . nearby businesses alsu were

: ieaked from an undergrourkd tank closed. T T mmee
n the past six months. Andrew Barone, a Union engr-
Fire Department officials or- - neer, said employes suspecied the
dered closure of the area from tunk was leaking and confirmed it

Boren to Ninth Avenues North when 'a couple holes” were

. petween__Valley__and -_Harrison - drilled 1n the. ground behind . the

“ Streets after finding more Janger- *station.. Gasoline 4710 5 feet aeep

sus fumes in sewers. The highest was fourd in the holes.

readings were from. sewers aiongi. ‘Barone. sad the Fire ‘Depart-
" Westlake: 7T s ‘ment was notified about the leak
o0 Exits lcherr:er’S‘treet from the CFriday when it was discoverad;
‘recway were closed &t noon, but  Bower sawd the department

‘Jafeo, William Q. McKay and a:.: ..didm’t. know.: about_it_unnil_yester
L.?enne_},,'i restaurant were smong day afternoon. '
businesses ordered _closed th;s' Fire Lt. Stan Yantis said the
_moming. - ~pasoline fumes in the seweriines:

Umon'olrcrewsmnwhx}e:ton-— -could —have --been--ignited---by ..&.

< tinued puiriping gasoline from cigaret or any open flame. Some
holes drilled behmd the servme gasoline was going directly inic
- station. - the Metrg sewer system; other
Battalion Cmef PA H&rgmve ‘pools~ were " drifting " around
~ assistant fire marshal, <aid ‘as underground. '
much as 73,000 gallons ‘may have.”" " ‘Fire” ‘officlals “were  checking
jeaked, over the past.six months; - fume readings in the. Sewers
from a line connecting a 10,000- throughout the area.
zallon tank to the station’s pumps. - Jef{ Benoit, LOfL‘:II'U(.llOﬂ engl
Pohite cordoned off a four-block ~neer for ‘the company’'s Wasien
area shortly after 3 p.m. yester- division, said the pumping had
day when the Fire Department continued for about 18 nours by
was notified of the leak. T midmorming _
Battalion Fire Chief R.B, Bower '~ ‘Benoit said the recovered fuo!
said fhe department was calied “probably “Woild be “iinusable ex®
when a passerby noticed serv!ce cept _for us«e wuh road surfacing

stahon personnel - pumpmg gaso~ matena! ey
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ing Westlake Avenue North:and

" time and not Know about it 3
Nerney sald .he did not plan
k:gp,i_ Action; Thut "asked: the il -

:«**;Mercer Street . to “traftic. <were = COMpaiLy. _307pay- his . expeasds 7

“about=75,000 .=
allons ol . g;sqhne Ieaked

.dmclosed traffic ‘. the’ mcimt)«

7and eliminate dangerous-vapors. .

--today
- Work crews: dug another deep

casmg to be used for pumping out

":'.""as week, i~ i

-Two.six-inch sewers also were. -
connected from the station 1o theé

Westlake High IEV“L'i of gasolum .:

T fumes have been. .recorded in

f '; manholes opposite the service e
. c«presn low at first, but it has been

SEdt!Oﬂ
JArea bi.smmsmen :ﬂeanwhﬂe

have.- mL been. - ’:appy with the..

srtuatxen
~John I\:Pn'»ey “presrdent of the

Wmmm 0. McKay Subaru dealer-
.'ship at 609 Westlake Ave. N.,
-directly opposiie the station, said
‘v be feels *“this is all a horrible
o cream, and I'li wake up and {ind it
LS’ true.”
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7has been - disrupted--while -crews---
“work around the clock, seven days -
& week, to recover the gas.olme_

.- .The area summc‘mg the. Teaky'
‘sta:km remalned hIockea af‘,'*j_.

Deput_'," Fm: Cluef .H’li}la‘m y
- Landers last. mght said the area -
_--'surmtmdmg the 2 !caky station .

.‘_t"trench at the southwest-corner of '

ine. Two, trfmches were dug' £
- Avenue North was closed.one day

“{ cam't undemtapc how 2" -
. company as big as Unizn Gif cam

m']a'k'é'ﬁ”“Y&tEmv ar” R Unon” 'Ib“‘h'i’ﬁr Westiake ~was —closed —'ﬁ)e—-.—

— company Fefused fo-pays-- - oo

s H'_The Dmny’?l{estaumm at the

" correr of Mércer Street and Terry
...Avenue North.bad a.45 per cent.
. drop in sales last. week, aocordmg :
“fo. Mike Cortell, manager, After
‘cIosmg -one- day, -the-resiaurant -
- was-sliowed 10 reopen. Buf Cor-

- beil has hired. watchmen m&nd the -
sclock to. keép customers ‘ru.rn
"smokmg ‘outside the restaurant.”
He said he is keepirig a necord
“.of ‘average sales at this time of
year and the actual sales while
- traffic_is reroyted, In addition, he
ois !oggmg ‘the.. wages employes
... lose when theéy are sent home

because of lack of business.

" He said any negotiations for
compensation from Union Oil will
be on the corporate level,

The Jafco ‘store on’ &\eﬁtla!re

I

Jast week.-. 'I'he store_reopenied |
“with” limited access along -West-
NS paATRIIE

'areas
Bernard Gordon Jafco s, gener
al -manzger, said business was

improvmg steadily. He has ialked
.xith-Unjon. Qil's.insumnice repre-
Sentalives, and said Jafco's law-

~—yers-wilt be-handling the matter. . _

At the Pacific Lincein-Mercury
dealership, 601 Wesilake Ave. N.,
Mike O'Brien said, "The resuiis

. have been disistrous. 1've néver
- experienced anything hke this !

25 vears. There's been a complete
SIGp[_,agP of busi ness sru- Tues-
dav o 1ast wee¥,” -
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Wesﬂake—Mercer area still closed

Stretches of Westlake Av enue North and Mercer

dan erous readings of gasoline fuines in sewer
oles. ;
The stree(s near therr tmersecnun have been

- closed most’ of the past week because of discovery:

that about 75000 gallons of - gasoline had imh*d
underground at a Union 76:seryice siation.

Five test wells were drilled in Westiake Inst
night in search of pools of gasoline, but oaly {umes
were found. More wells were10 be drilled today.

“We are concerned that there may be gasoline
floating in the sump arens (the pmwl around the
sewer [tsell),” ssid Paul Deanit,

LI - w5 -

._..,.S'u:eet remained. closed o tralfic. today. because.of |

~

manager of division -

services fur Union Oi Co. “We wani 1o see 1l we cun
drow oft. the {uoes that seem. o .be plaguthg that
hoe™

Two manholes have been the 'na;or problent —--
ppe al the vomer of Mercer and Westinke, o1l
another on Westlake south of Mercer. These aml
another. manhole at the junction of Westlake, Broad
and Villey Streets have registered dangerously hiph
fame readings.

scavenger pump*; installed ar trenches du;_ it
the station praperny &re-drawing off mixed gasahane -
apd water-and pumping it into tank trucks o be
transported to the Umon Ol plant at Edmurds Mot
than 15,000 galluns already have been recavered,

Gas fumes
again close
-mtersectson

-mri"—rrfus rvadn,ff. of fium
Cgewer T manhoies’ ""’J":’.:_‘I*'b Lthe
Fire Depanment 6 srder clusar?
Bfuclinl ws'erda-. of Wrestldke 28 .
r.,p \f‘r'h 2 Lo d:*xr_e: S""ee- b
Re-ir iRberseruot "’

"‘s HY

The cstresis n
l::rﬁm v--_ ""\':-‘-‘d -:‘15 ek I
ST n-'rrr el Sk )
Work has beet. pumg onoi0r @
weer 1o cm(d'n &N . e3UTrKI
75.000 paiions of _;.d‘)f.'i re which
lsnked underground 4t the Lnum

EATTRS

_Th staugn af zhe.nﬂnne' fals}.
ni e intersect ‘ :
The new redd.n‘s 21 [he arer-
seciion showeda % pur o
n&-nmﬂm of an axplosion f they
] ':.Dar- wr flame,
?‘—'nn‘u—s have been du
sude {he statan 10 1‘”dl~
ga.su.x e Waler: miXi .m* and puBip

ooatony-
off the

i onto lank {FUCKS 6 transporia-

bon o, the Lfnlun- O pi:an: at

“dhireonds, : :
m"f uph \PR“*.\_J 158N pat

as of l.uv-‘d cas aud water fad
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New underground storage
going in at site of big gas

[

Heavy-construciion equipment. was  crowded
onte the Union 76 service-station site at Westinke
Avenue - North. end Mercer Street yesterday as

- workimen Ury (o get the station back Into operation

by July 14, . i, ,

The statwn was-the site of 0 massive pasoline
leak that clesed the two steects Lo traffic for mote
than two weeks,

- Paul Dennis, wanager of division services for -
the Union il Co.. sard three underground storage -

tanks, 1wo of 10,0 gallons and one of 8,000, are to be
repinced soon. :

Four new fiberplass tanks, each holding 10,000

galions, Wil be instalted, he said. Three il be used
to store’ gasoling for sale, the other will be (o store

Icaked gasoline thut)s recovered from the ground.

tanks

Dennis said work is well along on all the

L

underground installations, including the piping to the

pumps {rom the new tanks and the scavenger pumps

- used (o recover the gasoline {rom the leak.

The pumps, which skim off gascline from the
top of the water table, are installed in casings sunk

“about 15 [eet into the ground.,

An estimated 75,000 to 82,000 gallons of gasoline
teaked underground over a period of months.
Through last week some 15000 galions of gasoline
was recovered. _

With permanent installation of the scavenger
pumps, Dennis said, “H{ the water table changes,

we'll-always be able to recover any of the gasoline.

fleating on the surface.™
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APPENDIX B
COMPACTION TESTING AND DENSITY RECORDS
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Hong West & ASSOCIATES e

DL

« Geotechnical Engineering » Hydrogeology * Materials Tesling « Construction Inspection «

INSPECTION REPORT

m G DATE: F— 5

PROJECT:
LOCATION: M/@ ST ad Wit leh.e AVEN. GENERAL CONTRACTOR: _ O C 3O

Sealle WA CONTRACTOR'S REP : L&CW Lo

/'
JOB NUMBER: 5775 OUR REPRESENTATIVE: //2//0!(/
PERMIT NO: ~ SUB. CONTRACTOR: ﬁm lonegl'
ARCH: __ SUB. REP:

ENGR:

mgﬁm‘g

= P w4

_ ) /7//7 S

PAGE_ILOF_KMM

HWA 101-90

I :
B '
L
W
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Hona West & AssoCiaTES
« Geotechnical Engineering « Hydrogeology ¢« Materials Testing « Construction Inspection »

INSPECTION REPORT

Y4
PROJECT:P%W & DATE: 3 —R ”?O

LOCATION: /2004 ST and) Wiilille AEF sEneRAL CONTRACTOR: __ S C.S

U Seallle, WA.  coNTRAGTOR'S REP : AHMM;

JOB NUMBER: ¥795 ! OUR REPRESENTATIVE ™7 Afublort”™

PERMIT NO: SUB. CONTRACTOR: Mfdj\%df@;&m'df .
ARCH: __ SUB. REP:
ENGR:

77 %y 78 76, /007 (0070, /7, Ve

HWA 101-90
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HONG CONSULTING ENGINEERS, INC.

e Geotechnlcal Englneering © Material Testing ® Construction Quality Control Inspection *

FIELD DENSITY REPORT

b a0t o

Sf JJ‘J/U.@W /ﬁ/E /0 Soil Description: ¢

i A Tempersture
Date Tested; 5 p‘ ..... / c?ﬂé Specified Compaction: .

Client: SCS ereieiee e e, Compaction Standard:

Minimum Dry Density:

Attention: Optimum M.C.; |

" Maximum Dry Density:

Air:

.°C

?O

0 w Ouptl. (o Test Apparatus: %ﬁ/déﬂ“ﬁm No. /
\L /0 > ;(

/%C‘f/f? b/%?

72 §.

. PCF

5_ . . PCF

S5 .

Test No

Locahon

&

I5E

T — Wy e

Mcnsture Content - % .
Dry Densuty —_— PCF

eI

ks
/R 35

Compaction — %

700

] Test No.

Location

o

Elevahon
Wet Den51ty —_ PCF
'Molsiure Contenl — %

Dry Density — PCF

Compaction — %

S\E

All tests performed in accorgance with ASTM
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Hong West & AssociaTes
« Geolechnical Engineering - Hydrogeology * Materials Testing « Construction Inspection «

W {NSPECTION REPORT "
PROJECT: gW C}a DATE: _ 0.~ § = ~70

LOCATION: 4«%2!/ ST

AVE . GENERAL CONTRACTOR:

§eafm A - CONTRACTOR'S REP :

8795

PERMIT NO:
ARCH: _

OUR REPRESENTATIVET_¢. MM{K

SUB. CONTRACTOR: /Josidonce Cons?

SCS.
mf/%éf‘t’d

SUB. REP:

ENGR:

/ (2054 7,,

115 @S anl E. ;.éo |

7%, %% 7

- Ty
”.J*W%_f—

pace { oF ! _

HWA 101-90
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HONG CONSULTING ENGINEERS, INC.

» Geotechnical Englneering * Moterial Testing ® Construction Quality Control Inspection *

fm

Pro;ect

Address:.
Job Number: .

S“CS

Client. .

Attention: /&%&ﬂa/ M&’Z/

FIELD DENSITY REPORT

) MSW C’e«.
STond eelbe
%995 .
DaleTestedB"/ ?O

By:

Test Apparatus:
_I‘WENSGH Description: ,é

ypane, |
ﬁﬁf%c ?M?

pecified Compaction:, {
Compaction Standard: ,JS’ﬁ’?f

Minimum Dry Density:

Maximum Dry Density:

Optimum M.C.:

/285

§-s

Dl5e7

- Test No.

Location

Elevatlon

Molsture Conlenl —_ %

Dry Density — PCF

Wet DenSIty — PCF

/
: '/;‘?‘%0 W

Yo
/240

Compaction — %

Test No.

Location -

Elevation

Dry Density — PCF

Wel Den5|ty — PCF
Mo:sture Content — %

Compaction — %

SIE”

All tests performed in accorcance with ASTM
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Honag West & AssocIATES

« Geotechnical Engineering » Hydrogeology « Materials Testing « Conslruction Inspection «

S

— e~

-
e
& i

i E

-

. T . . # s . ban e -
sv— < g P e £ = = 1
. @ . . 4 - a 5

o

Py e

COMPACTION TEST RESULTS

Project; .. ... _.____.__.__L:J. ty of_ Seattle  Sample Number:
Address: __S. end Lake Union_ Sample Location; IT;%OY“ted from general Constr
i Sample Description:. Gravelly SAND
Job Number: 83995 R = (medi um to co ar_se)
Date Tested: . 2-29-90 ~ _ By: S.Y. Minimum Dry Density: PCF
Client: __SCS ... . .. _._. . Maximum Dry Density: 128.5 PCF
i Optimum Moisture Content: 8.5 %
Attention: . _ . . .. et me—eevn. Natural Moisture Content: 5.3 _ %
140 \ Compaction Standard: _ASTM D-1557
135 \\ ' ‘ .
\ ~ Hammer Weight: 10 .. Ibs.
130 ' Hammer Drop: 18 ins.
\\\ No. of layers: S
e : : \ \ Number of blows/layer: 25
S \ " Diameter of mold: 4 ins.
Lo Height of mold: 4 ins.
\‘3;6 Volume of mold: 1/30 cuft,
0. me * 5 Surcharge Weight: Ibs.
8' Vibratory Amplitude: ins.
% "_0 Vibratory Frequency: vib./min.
g Vibratory Time: min.
g 1 Compactive Effort: ft.Ibs./zu ft.
100
o5 -
« | % RECEIVED
W1 1 1 s
[MaR 7 1880
2 S .C.S. ERGINEERS
Y T SO EVLE B
o 5 10 15 20 25 30 35 40

Moisture Content — %

o - e

=

Alilests pets me in accordance wits ASTH
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Hong West & AssocCIATES

« Geolechnical Engineering « Hydrogeology + Malerials Testing « Construction Inspection »

INSPECTION REPORT

/)"“ _“.;e':' .
PROJECT: QZ%&WW Co DATE: A~ 2 7-70
LOCATION: ‘Yallut ST peed UhslBAe U 1. GENERAL CONTRACTOR: _ 5. C.S -
I Seaflle Wy . CONTRACTOR'S REP : /@é/zxq/%

= |
|

—
- -

r JOB NUMBER: ‘Z??S’_ OUR REPRESENTATIVE: 7. /747
: PERMIT NO: SUB. CONTRACTOR: /isidraie ConiZ -

ARCH: ; SUB. REP:

; .

L goc Wéfli 7 &% z@@Mm
el /0070 ?7% /@07@,_[_6/72, 77 %, /O@
0

2y

@@%WM
’45—(‘1’1
pis 57

B 3 R = e 0 s .

PAGE( OF__"/__

HWA 101-90
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HONG CONSULTING ENGINEERS, INC.

* Geotechnical Engineering » Material Testing ® Construction Quality Control inspection *

- N B R =
L - 1
3 i . i

FIELD DENSITY REPORT
Qb
Y : “:7(
Project: . ﬁmw Mﬁ@m @’ .. Test Apparatus: ’é/“-ﬂ”' u/(;& W%Z / _____
Address:.. ST ﬂ"*f[]w .ﬁ{’ﬁ N 'Soil Descnption 7.4 ﬁ{,fﬁuﬂ -

.. S%ﬁ& wﬁ ....... Z/f 04{(&
Job Number: . g? Temperature : . *C Soil: °C

Date Tested: p?"”zg ?& By: . 7/ /Z//azé{?af
Client: SC—_C R e B S SR SRR

Specified Compaction: .. ?0 070 %
Compaction Standard: 14-5 /f'ﬁ D/5g7
Minimum Dry Density:- . PCF

,§ . PCF

Optimum M.C.. | | . f‘ . Y

Maximum Dry Density: /-2

O\b-c.

wanion: ichacd Bbrsed

Test No.

/
L .

575, I8 £

N/ 7

_______________________________________ - 5”56

Wet Density —_ PCF
do
(278

Mc:lslure Content — % ol
Dry Dens:ty - PCF

Compaction — %

27

Test No.

Location

.ElBVaIIOH o

Wet Densuty — PCF
Moisture COnlem % o ] e TR i SR

’ Dry Dens:ty_pcp - ' ¥ g vt = BT I

Compaction — %

et

All tests performed 1n accordance with ASTM
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APPENDIX C
TANK REMOVAL PERMIT AND CERTIFICATION OF TANK DISPOSAL
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APPENDIX D

ANALYTICAL LABORATORY REPORT AND
- CHAIN OF CUSTODY RECORDS
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B RN

-~ Alden Analytical

Lyl

.Laboratories, Inc. REPORT OF ANALYTICAL RESULTS
'. Client: SCS Engineers Alden Job Number: 9002023/1
. Client Sample Number: See below Alden Sample Number: See below
= |~ {Date of Sample Receipt: 2/28/90 Analysis Method: 418.1
I_ : Date of Sample Extraction: 3/5/90 Matrix: Soil
' "~ | Date of Sample Analysis: 3/5/90 Reporting Units: mg/kg
Client Sample ID Alden Sample Number Total Petroleum Hydrocarbons
) ] Cl1 3273 10
l- | i C3 3275 21
C5 3277 6.8
. — TI1-B1 ESTLMRE AVENVE UsST SIE 3279 3800
i ¢ T2-Bi 3281 870
.~ T3-Bl 3283 820
.. T4Bl 3285 2100
i TS-B1 3287 1700
' cae W-6 3290 1400
W-7 3291 ' 220
S Tr o W-8 3292 190
' . WS 3293 1100
W-10 3294 580
. . W-12 3295 340
[ U N/A Blank <40

Note: Results are reported to two significant figures.

-‘ J‘
\ /

g

- .
1

|

S SR A
1 . & 2
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-~ Alden Analytical

I W W B

t

Voo .
“ “ .
I '

aboratories, Inc. REPORT OF ANALYTICAL RESULTS
Client: SCS Engineers - Alden Job Number: 9003004/1
Client Sample Number: See below Alden Sample Number: See below
Date of Sample Receipt: 3/2/90 Analysis Method: 418.1
Date of Sample Extraction: 3/8/90 _ Matrix: Soil
Date of Sample Analysis: 3/8/90 : Reporting Units: mg/kg
Client Sample 1D Alden Sample Number Total Petroleum Hydrocarbons
W-11 3362 660
W-13 3363 970
W-14 3364 29
Ww-17 3366 220
X-1 3367 13000
N/A ' Blank <5.0

Note: Results are reported to two significant figures.

C - 167
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- Alden Analytical
.. Laboratories, Inc.

REPORT OF ANALYTICAL RESULTS

Client: SCS Engineers

Client Sample Number: See below
Date of Sample Receipt: 3/2/90
Date of Sample Extraction: 3 /8/90
Date of Sample Analysis: 3/8/90

Alden Job Number: 9003004/1
Alden Sample Number: See below
Analysis Method: 418.1

Matrix: Water

Reporting Unilts: mg/L

- 4 e e .
. 2 (4 .

Client Sample ID Alden Sample Number
H20-16 ' 3365
N/A Blank

Note: Results are reported to two significant figures.

C- 168

Total Petroleum Hydrocarbons
700

< 0.02
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~ Alden Analytical

[aboratories, Inc. REPORT OF ANALYTICAL RESULTS
Client: SCS Engineers Alden Job Number: 9003004/1
; Client Sample Number: W-13 Alden Sample Number: 3363
{ —~ | Date of Sample Receipt: 3/2/90 Analysis Method: 8240
Date of Sample Extraction: N/A Matrix: Soil ;

- | Date of Sample Analysis: 3/8/90 Reporting Units: ug/kg-
Compound Name Detecton Limit Result , Qualifier ‘
Benzene 5.0 26

*? |Toluene 5.0 10

;1 | Ethylbenzene 5.0 200
m,p-Xylene 5.0 250

— {o-Xylene : 5.0 52 -

=l m-Xylene and p-xylene cannot be separated and are reported here as a total of the two isomers.
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- Alden Analytical

.. Laboratories, Inc. REPORT OF ANALYTICAL RESULTS
Client: SCS Engineers ' Alden Job Number: 9003004 /1
Client Sample Number: X-1 Alden Sample Number: 3367
Date of Sample Receipt 3/2/9%0 : Analysis Method: 8240
Date of Sample Extraction: N/A Matrpe Seil
Date of Sample Analysis: 3/8/%0 Reporting Units: ug/kg
Compound Name Detection Limit Result Qualifier
Benzene 2500 47000
Toluene 2500 160000
Ethylbenzer:g 2500 93000
m,p-Xylene 2500 - 320000
o-Xylene 2500 120000

' m-Xylene and p-xylene cannot be separated and are reported here as a total of the two isomers.

C-170
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Pteda

-~ Alden Analytical

- . - . "
- . = .

Laboratories, Inc. REPORT OF ANALYTICAL RESULTS
Client: SCS Engineers Alden Job Number: 9002023/1
Client Sample Number: T1-B2 Alden Sample Number: 3280
Date of Sample Receipt: 2/28/90 Analysis Method: 5240
Date of Sample Extraction: N/A Matrix: Soil
Date of Sample Analysis: 3/7/90 Reporting Units: ug/kg
Compound Name Detection Limit Result Qualifiex
Benzene 20 110
Toluene 20 120
Ethylbenzene © 20 50
m,p-Xylene 20 130
o-Xylene 20 38

RS o “: casm rrama e S — ey = Y 5
- - $ . o v 3 i

-
A

' _

*

C-171

" m-Xylene and p-xylene cannot be separated and are reported here as a total of the two isomers.




—————

AR P e

. |

- . : y
¢ .
e R - . i

o B

I
L

[

« . .
SR i merrey
— L ' . .

- Alden Analytical
. Laboratories, Inc. REPORT OF ANALYTICAL RESULTS

Client: SCS Engineers Alden Job Number: 9002023/1
Client Sample Number: T2-E2 Alden Sample Number: 3282
Date of Sample Receipt: 2/28/90 Analysis Method: 8240
Date of Sample Extraction: N/A Matrix: Soil
Date of Sample Analysis: 3/6/90 Reporting Units: ug/kg
Compound Name Detection Limit Result Qualifier
Benzene : 1000 3100
Toluene 1000 54000
Ethylbenzene 1000 55000
m,p-Xylene 1000 210000
o-Xylene 1000 BOOOO )

* m-Xylene and p-xylene cannot be separated and are reported here as a total of the two isomers.
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Laboratories, Inc. REPORT OF ANALYTICAL RESULTS
Client: SCS Engineers Alden Job Number: 9002023/1
Client Sample Number: T3-B2 Alden Sample Number: 3284
Date of Sample Receipt: 2/28/90 Analysis Method: 8240
Date of Sample Extraction: N/A Matrix: Soil. _

Date of Sample Analysis: 3/6/90 Reporting Units: ug/kg -

Compound Name Detection Limit Result ~ Qualifier
Benzene 1000 2900

Toluene 1000 34000

Ethylbenzene 1600 35000

m,p-Xylene 1000 130000

o-Xylene ' 1000 47000

" m-Xylene and p-xylene cannot be separated and are reported here as a total of the two isomers.
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~ Alden Analytical

. Laboratories, Inc. REPORT OF ANALYTICAL RESULTS
Client: SCS Engineers Alden Job Number: 9002023/1
Client Sample Number: T4-B2 Alden Sample Number: 3286

... |Date of Sample Receipt: 2/28/90 Analysis Method: 8240
Date of Sample Extraction: N/A Matrix: Soil
Date of Sample Analysis: 3/6/90 - Reporting Units: ug/kg
! Compound Name Detection Limit Result Qualifier
‘ Benzene ' 1000 <1000
Yy Toluene 1000 4200
{ { |Ethylbenzene 1000 20000
' lmp-Xylene : 1000 76000
o-Xylene 1000 27000

"

Y m-Xylene and p-xylene cannot be separated and are i'eported here as a total of the two isomers.
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.~ Alden Analytical |
B Laboratories, inc REPORT OF ANALYTICAL RESULTS
' | Client: SCS Engineers Alden Job Number: 9002023/1
| Client Sample Number: T5-B2 Alden Sample Number: 3288
i - |Date of Sample Receipt: 2/28/90 Analysis Method: 8240

l Date of Sample Extraction: N/A Matrix: Soil

- | Date of Sample Analysis: 3/6/90 : Reporting Units: ug/kg
l " Compound Name Detection Limit Result Qualifier

| Benzene | 100 970
: ¢1 )Toluene 100 350
l' § Ethylbenzene ' 100 1400
i m,p-Xylene 100 3000

- o-Xylene . 100 870

a7 m-Xylene and p-xylene cannot be separated and are reported here as a total of the two isomers.
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-~ Alden Analytical

Laboratories, Inc. REPORT OF ANALYTICAL RESULTS
Client: SCS Engineers Alden Job Number: 9002023/1
Client Sample Number: H20-15 Alden Sample Number: 3289
. | Date of Sample Receipt: 2/28/90 _ Analysis Method: 624
Date of Sample Extraction: N/A Matrix: Water ,
Date of Sample Analysis: 3/7/90 Reporting Units: ug/L
" Compound Name Detection Limit Result : Qualifier
Benzene 100 7400
¢t |Toluene 100 3800
' i Ethylbe‘nzer:g 100 2500
Bl m,p-Xylene 100 7700
— |o-Xylene 100 2500

" m-Xylene and p-xylene cannot be separated and are reported here as a total of the two isomers.
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| Laboratoriés, Inc. REPORT OF ANALYTICAL RESULTS
| Client: SCS Engineers Alden Job Number: 9002023/1 .
‘ Client Sample Number: T4-C1 Alden Sample Number: 3305
i Date of Sample Receipt: 2/28/90 Analysis Method: 8240
L Date of Sample Extraction: N/A Matrix: Soil )
.t |Date of Sample Analysis: 3/7/90 Reporting Units: ug/kg
[ ! Compound Name 7 Detection Limit Result Qualifier
Benzene 3.0 28
Toluene 3.0 17
I d Ethylbenzerlg 3.0 &0
m,p-Xylene 30 160
o-Xylene ' 3.0 50

_ L " m-Xylene and p-xylene cannot be separated and are reported here as a total of the two isomers.
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- Alden Analytical
~Laboratories, Inc. ‘REPORT OF ANALYTICAL RESULTS
Client: SCS Engineers Alden Job Number: 9002023/1
Client Sample Number: T1-C2 Alden Sample Number: 3308
Date of Sample Receipt: 2/28/90 Analysis Method: 8240
Date of Sample Extraction: N/A : Matrix: Soil
Date of Sample Analysis: 3/7/90 Reporting Units: ug/kg
- Compound Name Detection Limit Result Qualifier
Benzene 2.0 7.0
Toluene 20 17
Ethylbenzene 2.0 6.4
m,p-Xylene 20 50
o-Xylene _ 20 28

b m-Xylene and p-xylene cannot be separated and are reported here as a total of the two isomers.
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- Alden Analytical

' Laboratories, Inc. REPORT OF ANALYTICAL RESULTS
Client: 5CS Engineers Alden Job Number: 9002023/1
Client Sample Number: T3-C2 Alden Sample Number: 3310

; Date of Sample Receipt: 2/28/90 Analysis Method: 8240
Date of Sample Extraction: N/A Matrix: Soil
Date of Sample Analysis: 3/7/90 Reporting Units: ug/kg

i _Compounci Name Detection Limit Result Qualifier
Benzene ' 200 360

r3 | Toluene 200 250

! } | Ethylbenzene 200 7900

** lm,p-Xylene 200 25000

_, [oXylene 200 5500

N T m-Xylene and p-xylene cannot be separated and are reported here as a total of the two isomers.
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AQUATIC RESEARCH INCORPORATED
1100 E. UNION  //  SEATTLE , WA 98122 //  (206) 322-3572

CASE NARRATIVE

'-[_SAHPLE DATA

SOIL SAMPLES
:
l L' Concentration (mg/kg; dry weight)
o METHOD GFAA PERCENT
SAMPLE 1D LEAD

SOLIDS

' {;- A8 (3303) 4.72

86.53%
T2-C-1 COMP  (3312) 19.1

80.32%

- A4 (3299) 12.9 81.14%
l [ T2B1 (3281) 5.69 87.14%

{-- DIGEST RESULTS OF SOIL SAMPLES AND OF ONE WATER SAMPLE
‘ SAMPLE {ma/1)
. D LEAD MATRIX
{,"*3 (3303) 0.0254 S04l
T2-C-1 COMP  (3312) 0.0899 Soil
. - A4 (3299) 0.0563 Soil
l Lsz (3281) , 0.0277 Soil
i A0 (3368) 3.103 Water

il
i

¥
l__ C- 185
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AQUATIC RESEARCH INCORPORATED

1100 E£. UNION

/7

SEATTLE , WA 98122

i

(206) 322-3572

OA/QC DATA

LEAD PERCENT
QC PARAMETER {ma/1) SOLIDS

DATE ANALYZED 4731780 4/10/50

DETECTION LIMIT . 0.0008 NA

DUPLICATE ANALYSIS

Sample ID-> 3565 3312

Original <0. 0008 80.32%

Duplicate <0.0008 80, 88%

RPO NC 0.69%

QC CHECK

Found 0.0882

True 0.0490

Percent Recovery 98.37% NA

BLANK ANALYSIS <0.0008 NA

RPD = Relative Percent Difference.

NG =
NA = Not Available.

Not Calculable due to one or more values being below the detection 1imit.

AQUATIC RESEARCH _INCORPORATED

ﬁqlmmb hi’ﬁ\ z

WilTiam J. Brluton Jr.
Quality Assurance Manager
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WDOE TANK CLOSURE RECORD
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NOTICE OF PFERMANENT CILOSURE OF UNDERGROUND STORAGE TANK(S)

Site quﬁrator: City of Seattle/Paul Berry

Site Address: 630 Westlake Avenle, Seattle, Washington
Telephone: (206 )_684-0422

Site Notification Murber (If knoWn: this is assigned by Ecology):
Tank has been registered with Ecology ()i tank was not registered (X }.

Local closwre permit (if any) cbrtained from: City of Seattle Fire Dept.
(Always contact local authorities regarding permit requirements.)

Tank closure performed by:

r/Individual : SCS Engineers/Richard Alvord
Teleghone @206)_822-5800 Date of Tank Closure: February 1990

Method of Closure: (X JRemoval (___)InFlace Closure
If closad in place, type of £ill material used:

If remwed, how will the' tank(s) be disposed of? (_X)Scrap (__ )Iandfill
{ )other method (please specify:

Disposal lLocation:

Tank({s) Closed

Tank ID Nuiber boge Size Iast Material Stored
T-1 . Pre-1959% 500 ’ Waste motor otl
7-2 1959 5,000 Gasoline
T-3 1959 5,000 Gasoline
1-4 Pre-1959 3,000 Gasoline
T-5 Pre-1959 2,000 Gaspline

Will the tanks be replaced by new underground tonks? (_ )Ves ( x )No
(NOTE: If YES, you need to submit a potification form for the new tanks.)

Was a site assessment campleted? (y ) Yes (__) No If so, was contamination
foud? ( x) Yes (__) No

(NOTE: The appropriate regional office of the Washington Department of
Ecology shoald be contacted for assistance if contamination is fourd (see
attachad map). Records of the site closzre mist also ba maintained at the

site and mist be available wupon an inspector’s request for at least ‘three
years after closure.) =

Inspecting Agency: Seattle Fire Dept. Inspector Name:_T. Nigretto
(NOTE: This is generally the local fire department ar agency enforcmg the.
Unifarm Fire Code; J.ﬂ soane cases (usually involving contamination) it may
be Ecology, theremaybemmspectnwg agency, )

Signature: Date: b/l

Title: itz (o =

Please return the campleted form to:

Storage Tank Unit
Department of Ecology
NS FV-11

Olympia, WA 58504-8711
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