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1.0 INTRODUCTION AND SITE HISTORY

W&s&m&g@aﬁ ?ﬂ@r to i;%g@ @ammmm @f t%z@ ‘@ﬁﬁém& m@ 31%;@ w&s‘mvamd by ﬁﬁ fmm the
Trumy i, mﬁﬁs @f 52 :Efigv 33:&33 @3&}7&

mv&aﬂgaﬁ@@ m@i @fﬁ}” e .%&% ?@gﬁi' wer & Light € saled one 2,700 galln
0 palion tan! y gagﬁgg are mﬁﬁ&ﬁ%ﬁ ﬁﬁi 2 i@%

SCL moved out @f ma @aﬁxﬁmg and in @m@%@f @f 1975 the b@ﬂdmg was leased by Qﬂ@?Aﬁ
chased the buliding and property from the SCL in November of 1991
The SDOPAR is the current owner snd residence of the building and property.
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1.1 BITE DESCRIFTION

The SDOPAR shop complex at Roy Street lies on the Southwest 1/4 of the Southeast 1/4
of Section 30, Township 25 North, Range 4 East in the city of Seatile, ‘Washington. The shop
complex is located at 802 Roy Street, near the south end of Lake Union. A site location map
of the facility is presented in Figuse -1,

The SDOPAR shop complex is situated on sbout 3 one acre parcsl of property that
includes an administrative office budlding and an adjoining service shop, 2 truck bay area on the
west side of the main building and 2 fen stall vehicle parking area on the east side of the

building. A lazge wehicle parking aves is located adiscent to the notth end of the service shop
building.

This site is bordered by Aloha Street o the north, Roy Strest to the south, 8th Avenue
to the west, and an alley to the east. The general topography at the site slopes easterly towards
Lake Union.

Prior to the UST removals, the entire parking area was covered with asphalt or concrete.
Currently all of the asphalt and concrete avound the fueling area and above the tanks have been
removed.

1.2 PURPOEE AND BCOFE

This report was prepaved and submitted pursuant f0 WAC 173-340-450 mgmiamﬂs

regarding mi%&aﬁg fmm underground storage tanks as outlined by the Washington Departm
of Boology (WL surpose of this subsurface investigation was to determine the extent

of possible soil @m’i gmmﬁwmmf contantination from the removal of two USTs located at the
Roy facility in Seattle. This report includes the following information:

Site Characterization data,

Field Investigation resulls,

Geologic and Hydrogeologic seitings,
Anslytical Results from Investigations, and
Conclusions

& B & & B
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1.3 AREA WATER QUALITY

The general water guality in the vicinity of the Roy Street site has been impacted by
seversl facilities and hg%a@: méugm@s in the area. Section 1.5.1 in this report discusses the
findings of several indeps tigations outlining impacts on upgradient water quality.
Many of the msﬁmm 3 tﬁﬁ%@ﬁ at ﬁaﬁg@ sites exceeded the MICA Mﬁmﬂﬁ A cleanup criteria for
groundwater. Two additional 1 investigations in the areas m@mdmg the R@y Street facility were
reviewed for regional water quality by RETEC. These investigations included the Seatile
Commens site and the Bayside Volvo site, both of which exhibited leaky USTs. The Seattle

BESTROH epost indicated that a study was conducted in 1990 by Departme
of Emi@gy af ﬁ'w sediments in Lake Union, The sediments avound the Seattle Commons area
were in the lowsr range of typical concentrations of Lake Union. In addition, a Hart C
report indicated that the sewer outfalls to the lake are probably the source of the contaminants

ound in the sediments. Hart Crowser also collected underwater sediments ﬁffﬂwm of the
Lake ‘Eiman and mﬁyz@é fm‘ ise:avy m@t&iﬁ ars

ic, cadmium, chromium, COpL

{Pﬁﬂs}, p@iych}@mawﬁ bxphmyis { ‘ﬁ)g and total organic carbon. Such contaminanis were
detected in all samples while marine sediment quality goals (P2 standards) were excesded in 6
instances by mercury, lead and PAHs. Minimum cleanup levels for lead and mercury in marine
sediments wers exceeded in two of the five samples.

In general, the groundwater in the vicinity of the Roy Strest site exceeds the MTCA
Method A cleanup criteria for several contaminates both regionally and in the site vicinity. In
the light of this information an sliermative cleanup level should be considered for the site.

TIGATIONS

1.4 PREVIOUS INVES
In August 1992, the SDOPAR notified the Washington Department of Ecology (WDCE)

of 2 leak in a fusl pump dispenser at their service shop complex. Fueling operations were
suspended in October 1992 after discovering fuel odors in the soils adjacent to the fuel pumps.

i-4
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The fuel system reportedly tested tght in May 1992. The remaining fuel in the only active tank
was subseguently removed and properly disposed of.

Shortly after fucling operations at the shop complex were suspended, the SDOPAR
reguested that 805 Engm@@m of Bellevue, Washington conduct 2 soil vapor survey 1o asses the
extent of petroleum hydrocarbon contamination in the soil and a geophysical survey (Ground
FPenetrating Radar) inan a@i@mga& o locate m&%@fgmmé %mks on the pr@my This investigation
was conducted on April 28, 1992 sen includes poendi

Aftm‘* s@mpi@twm of the investigation @y 8CS Eﬁgma@m; E.P, Johnson Cﬁﬁsﬁﬁﬁﬁ@ﬂ, Ing.

1 to assess the site é:@y samyﬁng 5011 mthm the
amples from the excavation were analyzed for
hod 8015-M, WIPH-Oils by EPA
£hE, Xyﬁﬁﬂ@} %y EPA Method 3@2@
Peroe Hvdrocarbon Identifics BENZRNG %}}‘ EPA Method 1313 Solvents
by EPA M@t&ﬁd@ 601w & 3@3&3@ ?@B %y Method 80808, Total Halogens by Method 9076,
TCLP Metals {(Arsenic, Barium, Cadmium, Cf:. yium, Lead, Selenium, Silver, Mercury) by
EPA Method 1311 and Total Metals (Arsenic, Barium, Cadmium, Chromium, Lead, Selenium,
Sﬁ%ﬁ; ercury) by Method 6010, Samgi@a from the borings were analyzed for WIPH-G by
{ 8020, WIPH-D by EPA Method 8015-M, WH»@M by EPA Method 418.1,
Benzene ‘E“@Eum& Eﬁayi«%mgg Kylene) by EPA Method 8020, Percent Moisture and
Hydrocarbon Identification. Of the seven borings, five were finished into monitoring wells.
The wells were then sampled and analyzed for WIPH-G by EPA 8020, WIPH-D by BEPA
WTPH-OILS by EPA Method 418.1, BTEX (Benzene, Toluene, Bihyl-
trocarbon Identification.

During the assessment and tank removal by EFJ, 8o gvidence of free product was

observed. The site assessment examined hydrocarbon releases and aromatic compounds
associated with gasoline (Benzene, Toluene, Ethylbenzene and xylenes). In addition, the
assessment examined heavy oils and PCBs.  All compounds exespt PCBs were found in
concenirations shove MTCA level A limits during the site assessment (see Table 1-1). During
1JST removal, approximately 325 tons of petroleum contaminated soil was generated, removed

from the site and treated by thermal desorbtion.

RETEC responded to 2 request from the SDOPAR and 5CL to review the information
collected during previous investigation snd prepare a site characterization report. On June 17

-5
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TABLE 1-1

METHOD A — S5QIL AND GROUNDWATER
CREE‘EREA UNBER M’E‘CA
SEATTLE DEPARTV EN?EE‘ PA Kg AND BECREATION -
SEATTLE, WASHINGTON

Total Petzolenm Hydrocarbons ,
m 2D mﬁsai ZOCEAUL 2008402 1.00E+00
PCEM 8 1.00E+0C | 1.00E—-04
’E‘@?«:ai Halﬁgem NV ‘ NV
S
| Volatile Organic Compounds '
| Benzene 5.00E~01 500801 |  S00E-03
Eihylbenzene 200E+01 2H0E+01 300E-02
Toluene | so0E+0t 400E+01 400E-02
Total Hylenes Z00E+01 ZA0E+01 | Z00E-02
“Total Melsls 1
Azsenic 2008401 200E+G2 500E~03
Caduminm 200E+00 1.00E+01 580803
| Chromium LOOE+02 500E+02 500E-02
Lead 2.5084+02 10084403 500803
Meroury 1008400 1.00E+400 200E-03
Selenium NY MY MY
Silver NY WY Ny
Hotes:

¥ - Mo value or mot found oz the MTCA, METHOD A Hsts.

Soil resulis uniis are in mgfky aud groundwater are in mg/l.

PLTS_024810




2 18, 1993 the five wells at the site were sampled and anatyzed for BTEX (Benzene, Toluene,
Ethyl-Benzene, Xylene) by EPA Method 8020. On June 28 & 29, 1993 two frenches were
completed to delineate the extent of the contamination io the north and east. The trenches were
sampled for WIPH-G with BTEX distinctions by EPA Method 8020. The results of the
investigations by SCS engineers, EPY and RETEC are included within this report.

[ENT SOURCES

1.5 POTENTIA

Figure 1-2 identifies the presence of numerous monitoring wells, USTs and former USTs
within 2 2 block area of the SDOPAR shop complex. The information gives cause for concern
that a regional groundwater problem exists in the areas surrounding the Roy Street facility.
Since it is assumed that groundwater flow is from the west by southwest towards Lake Union,
the potential is very good for off-site groundwater contan ination from upgradient sources o
migrate onto the Roy Street site. The presence of documented petroleum contamination in
groundwater both upgradient and cross gradient of the facility at the Maryatt Industries, Jarvie
Paint Manufacturing Company and the Seattle School District sites suggesis that groundwater
degradation oocurs regionally. This information should be considered in the implementation of
a cleanup criteria for the Roy Street site.

1.5.1 Groundwater Quality

The groundwater quality in the area of the Roy Street Pacility has been impacted by
imown releases from adjacent facilities. Several investigations have been completed in the
vicinity of the site. The three investigation reports which RETEC reviewed included ™ The
Summary Report Bnvironmental Testing Seaftle Facility” completed for Maryatt Industries by
Dalton, Olmsted and Fuglevand Inc, dated December 9, 1992, "The Preliminary Phase 1
Environmental Site Assessment and Subsurface Investigation * for the Westlake Terminals site
completed by Barth Consultant, Inc. dated September 15, 1992 and * The Site Characterization
for the Seattle School District Building " completed by Hart Crowser dated July 24, 1988.
These reports were reviewed for information on upgradient groundwater quality in the Roy
Divest aren. The results of these investigations aze presented below.

The Maryatt site located at 771 Valley Street directly upgradient of the Roy Street facility
indicated that past practices on the site have resulted in the release of hazardous substances as
defined by the Model Toxics Control Act. Constituents associated with fuels were detected in
five of the six wells, The highest concentrations were detected in the area where underground

1-7
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stovage tanks used to be. Gasoline, diesel and "heavier range hydrocarbons were detected in
shese wells. Lower concentrations of gasoline and diesel range hydrocarbons were detected in
two monitoring wells, Benzene concentrations at the site exceeded MTCA method A criteria
with levels up to 0.48 ppm. TPH gasoline and TPH diesel were also detected at 4.2 ppm and
10.54 ppm, respectively. Solvents typical of dry-cleaning operations were detected in three of
the wells at the site. Trichloroethene, 1,2-Dichloroethene, and Vinyt Chioride were detected
in one well upgradient of the Roy Street facility at 0.27 ppm, 0.83 ppm and 0.068 ppm,
respectively. Both Trichloroethene and Vinyl Chioride excesded the MTCA method A criteria
for groundwater. '

The Jarvie Paint site is located at 760 Alcha Street and is upgradient to the north of the
Roy Street Facility. Information from an assessment report indicated that numerous solvents and
metals were used in the process of making various paints. The solvents were stored in USTs
tocated on the west side of the propesty near Dexier Avenue North. Bvidence of soils stained
with solvents was observed on the property in 1977 by a Metro inspector. Evidence that
solvents have leaked or were dumped into the storm sewer system running along 8th Street was
also documented. In addition, the files indicate that concentrations of volatile organics were
detected in the sewer. The potential for soil and groundwater contamination beneath Jarvie Paint
is considered high, although soil and groundwater beneath the property have not been tested.

The Seattle School District is located at 800 Bth Strest directly upgradient of the Roy
Strest Facility indicated that the primary sources of significant on-site contamination appear o
be petroleum hydrocarbons released from previous USTe iocated on site. Of the 5 groundwater
samples coliected from the site, no BTEX compounds were detected in the samples. Aceione
was observed in the two of the wells at 5.7 ppb and 2.9 ppb. Carbon disulfide and Cis-1,2-
Thichloroathene was cbserved in one of the wells at 9.1 ppb and 1.8 ppb, respectively. TPH
concentrations were observed at 2.0 ppm and 1.0 ppm in two welle at the site. Total metals
analysis indicated the presence of barum in one of the wells al $.331 ppm.

4
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FIELD INVESTIGATION

Z.0

The field investigation at the SDOPAR shop complex at Roy Street consisted of the
semoval and soil sampling of tw erground storage tanks, the drilling of seven soil borings
1o characterize the subsurface geologic conditions, the installation of five monitoring wells to
determine hydrogeologic conditions and the completion of two treniches o delineate the lateral
and vertical extent of hydrocarbon contaminated soils.

The initial collection of soil samples from the removal of the two USTs occurred on
Barch ist through March 17th, 1993. The completion of soil borings and monitoring wells
@ccmeé on March 12th through March 18th, 1993. Water level gw@- and groundwater
ssmnpling from wells MW i, MW-Z, MOW-3, MW-4 and WOW-5 oocurved March 22, 1993 and
2 seoond round of sampling ocourred on June 17 and 18, 1993, On June 28 and 29, 1993, soil
sampling was conducted concerning the two test trenches, Presented below are the
methodologies utilized in the completion of the field investigation at the Roy Street site.

fhig

2.5 UTILITY LOCATION

Prior 1o site work, notifi
Before instaliation of the trenches by RETEC, uﬁé@@gmmd amiﬁy mark:mgs were iwamdg site
mape were reviewed and on site personnel were contacted to verify the location of any
underground utilities.

2.3  SOIL SAMP?

Twenty two s0il samples were collected from the excavation where the underground
storage tanks were previcusly located. Soll samples were eollected from both the bottom and
the sidewalls of the excavation. The soil samples were collected using a trackhoe capable of
excavating through to the groundwater table. The samples were retrieved from the trackhoe
tucket, being careful to sample from the middle of the bucket to avoid cross-contamination. In
addition, the bucket and sampling tools were decontaminated between samples using tri-sodium
phosphase (TSP) and deionized water. The location of soil sampling points within the excavation
are illustrated in Figurs 2-1.

PLTS_024814
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Additional soil sampling was conducted during the completion of two trenches. One of
she trenches was completed north of the present shop building and the other was installed
sast/west, adjacent 1o the building. The treaches were required fo delineate the lateral and
vertical extent of hydrocarbon contaminaied soils. Both trenches were extended until either
contamination was delineated or until physical barriers interrupted continuation of the trenches.
The hydrocarbon contaminated soils were delineated to the north of the excavation through the
completion of confirmation samples. However, the second trench aligned east/west adjacent to
the building was not fully delineated due to a fence and a retaining rock wall along the eastern
toundary of the property. A map illusirating the trench iocation is presented in Figure 2-2.

Soil samples collected from the trench were screened in the field for the determination
of the presence or absence of organic vapors. Soil screening was used to determine which soil
samples would be sent to the laboratory for aoalysis. ‘This was accomplished using 2
VM Datslogser Model 5808 Phote Ionization Detector (PID). Operation and calibration of
the PID and methods of soil vapor screening were performed in strict accordance with
manufacturers instructions. Calibration of the PID was performed using background air as a
zercing gas and 100 ppm isobutylene us the span gas. Isobutylene is used as a span gas because
of its similar chemical structure to that of benzene. Soil vapor analysis in the field was
performed by placing soil samples in a plastic bag and analyzing out-gassed vapors. These
samples were collected from the excavator bucket on a frequent intervals and was used to assist
in the determination of the extent of the contamination.

2.3 SO BORING INSTALLATION

A total of seven borings were installed at the Roy Strest site from March 12 through
Warch 18, 1992, The completion of the borings at the facility was accomplished using hollow
stem auger drilling equipment. The borings ranged in depth from 24 to 39 feet below ground
surface (bgs). All borings were advanced through the water table aquifer for the possible
imstallation of s groundwater monitoring well and to evaluate whether free product was present.
Prior to commencing the drilling operations, drll sites were screened using available
underground wility maps and field location marks indicating underground utility locations.
Above ground utilities were also located to constrain drilling sites. Boring locations for the site
are presented in Figure 2-3.

Sofl sampling was performed using an 18 inch long by two-inch diamefer split-spoon
sampler. Soil samples were collected at five foot intervals for laboratory analysis. Bvery two
aoil samples collecied from consecutive 5 foot intervals were composited by the laboratory at

2-3
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the reguest of EPY. Al sampling equipment used in the investigation was decontaminated
between samples to prevent cross confamination. In addition, augers and downhole drilling
equipment were steam cleaned between borings 1o prevent Cross contamination. All soils were
classified according to the Unified Soil Classification System (U 8CS); descriptions included the
soil name, color, texture, consistency or compaction, and moisture content. Detailed boring logs
and soil descriptions are contained in Appendix B. The samples were placed directly into
precleaned glass jars, and any excess soil was stored in plastic bags for head space screening
with a PID. All samples were placed directly inio an iced cooler. Standard chain of custody
procedures were followed during the preparation and transportation of the soil samples to the
izboratory.

Five of the seven soil borings were completed as monitoring wells. The other two
borings were backfilled with bentonite to prevent them from acting as a conduit for surface
tion to the groundwater table.

S5 3 ¥A%E

RING WELL INSTALLATION

2.4 MONITO

Water table monitoring wells were constructed in five of the boreholes. Wells were
designed o span the water table and the lower portion of the vadose zone. This design allows
for the detection of free hydrocarbon floating on the capillary fringe (if present), deten
of the presence and concentrations of dissolved hydrocarbous, and measurement of water levels

for determining flow direction.

The water table monitoring wells installed at the site were construcied utilizing four-inch
diameter schedule 40 PVC casing and well screen. The well screens consisted of between 10
and 20 foot sections of PYC screen with 0.020 inch slots. The botiom of each well was capped
with a four-inch diameter flush threaded end cap. A filter pack of clean Number 19/20
Colosado Silica Sand was placed in the annular space avound the screen and exiended a
minimum two fest above the top of the well soreen. The filter pack was designed fo minimize
the potential for fine-grained soils to enter the well during groundwater sampling. A minimum
swo foot thick bentonite seal was placed immediately above the filter pack. The bentonite seal
extended to within 1.5 feet of the ground surface.

A 12 inch ciroular by 12 inch deep, steel locking flush mount well protector was
cemented into place at the surface. Following instaliation of the wells, static fluid levels were
measured. The welle were then developed and groundwater sampled. Well construction details
inchuding the depth and length of the screen interval are summarized in Table 2-1,
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2.5 WATER LEVEL MEASUREMENT

Water levels were measured just before well development. The static water level was
measured using 2 clean, slectic water level indicator. The waler level indicator was
decontaminated between wells to prevent cross-contamination. Mo free phase hydrocarbon was
chserved on the water level indicator in any of the monitoring wells,

2.6

R L, DEVELOPM

W&ﬁs W1 aﬂd MW«ﬁ were d@%&@g@d using a mffm s‘a:aga electric submersible water

Diesontamingl nump and hose wa seoonplished between each well to avoid

tamination. Based on ﬁw total well d@?ﬁz the d@yﬁz to water and recharge rate of each

well, thres @yﬁ@s of pumping wete conducted to ensure the remeval of any non-representative

groundwater. The actual volume of water removed durin vel opment was spproximately

55 gallons per well. Well development water was pimﬁé in DOT-approved drums, labeled and
covered.

All five monitoring wells were sampled after three well casing volumes of groundwater

were purged from each well to allow for parameter stabilization. All purge water from the
monitoring wells was containerized on site in app mv%d DOT drums. Groundwater samples were
collected from each monitoring well using 2 clean disposable bailer. The samples were then
transferced to the appropriate olean container for shipment to the laboratory for analysis. Each
sample container was clearly labeled with the date and time of collection, project name, sample
L., samgﬁm’a ﬁamgés}g and analysis required. Sample containers were stored in coolers on
fintely after collection and kept cool until transferred to the laboratory. Strict chain-of-

ioe immed
custody g}mméw@g were maintained throughout the transportation and handimg of the samples.
Croundwater sampling records are included as Appendix €.
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2.0 SUBSURFACE CONDITIONS

3.1 GEOLOGY AND E

YOROGEQOLOGY
3.1.1 Site Geology

During the subsurface investigation by RETEC and EPY, both test pits and soil borings
weze completed to depths betwesn 17 to 37 feet, The original gﬁ’mmﬁ surface beneath the site
fas been raised by the addition of several feet of fill from the Denny Regrade and from other
ankmown sources. The ﬁﬁ congists of samﬁsi mﬁt@ ﬁ&?ﬁg gravels, conecrete, household debris

bg@ A iay@f @f gﬁ'&%ﬁy saxzé iz@s ?ﬁm@aﬁa the ﬁ%i material, The

nately 16 10 18 fest

gmv@i}y sand is faaﬁfy umf&m in dﬁ?ﬁi ﬂzmughmai th@ site and mﬂ:ﬁs&s of a light gray fine o

: £ Shon Pt o 180 ';ag% ﬁﬁd@ﬁlﬁ&ﬁi@ S&t@
gllisa wngiﬂmmz@ of clay, m@ gm%i m@m@s and boulders. The variation in thickn
within the site is unknown. Above the §ill is a layer of sand with some clay and gravel,
identified as recessional stratified drift in the Vashon Drift.

3.1.2 Site Hydvology

The site hydrogeology was explored b instaliation of five monitoring wells af the
site. A monitoring well location map is presented in Figure 3-1. The water levels at the site
are between 15.0 to 18.0 fest bgs. The groundwater flows predominately east by northeast
sowards Lake Union at a gradient of 0.18 feet per foot. A groundwater confour map for the site
iz presented in Figure 3-2,

3.2 SLUG TEST RESULTS

RETEC performed slug tests on moniloring wells MW-1 and MW-4, The tests were
carried out to obtain values for the hydraulic conductivity (K) of the screened aquifer in the area.

3-1
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The hydraulic conductivity {(alsc known a8 permeability coefficient) is a measure of the ability
of the aguifer to transmit 2 volume of water through 2 known area and is commonly measured
in meters per second {m/s). A shug iest consists of introducing & weighted slug {or known
volume of water) into the well and allow it to equilibrate; the slug is then removed to measure
the change in the water level over time until equilibrium is obtained. From time versus waier
level dats, the X values were estimated using Hvorsiev method for the unconfined aguifers.

The results of the siug test are 6.20x107 m/s for MW-1 and 5.18x10° m/s for MW-2.
The boring logs for both wells Hlustrated the subsurface conditions a3 loose sands, gravely-silty
sands, and silty clays, Observed X values for the unconfined aqguifer in this giudy were in the
range expected for these types of sediments.
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4.9 ANALYTICAL RESULTS

A total of 68 soil samples and 10 groundwater samples were submitied for laboratory
analysis. OF the 68 soil samples, 15 were samples collected from the soil stockpile. Soil and
groundwater samples were submitted to OnSite Bovironmental, Inc. of Redmond, ‘Washington,
Sound Analytical Services, Inc. of Tacoma, Washington, Analytical Resources Incorporated of
Sesttle, Washington, and Alden Analytical Laboratories, Inc. of Seattle, Washington. The
analytical data for the site was reviewed by RETEC and was believed to be representative of
current site conditions. Strict chain-of-custody procedures and documentation were maintained
for each sample submitted. Laboratory reports and chain-of-custody records are contained in
Appendices D and B. A summary of analytical results is presented below.

4.1 SOILS RESULTS

4.1.1 Sofl Excavation Resulis

Approximately 22 soil samples were collected from different Em:aﬁons within the tank
excavation area by EPJ. Figure 4-1 identifies the location of the soil samples ¢ collected from the
tank excavation asea. The analytical results of the sample locations illustrated on Fzg-uxe 4-1are
presented on Table 4-1. A brief description of each sample location is presented in Table 4-2.

Soit samples collected in the excavations were analyzed for WIPH-G by EPA Methed
8020. The m&yﬁs&.’i results mgﬁd ﬁ’@m < 20 ppm to 15,000 ppm, with the latter located
Syit Spense samples collected and analyzed for WIPH-D by BPA
Method %@%«M WIPH-OILS %sy ’EPA M@%ﬁh@ﬁ 418.1 and PCB by EPA Method 8080 wers <
50 ppm, < 100 ppm and < 0.1 ppm, respectively for all soil samples collected in the
excavation. The BTEX compounds analyzed by EPA Method 8020 ranged from < 0.05 ppm
to 100 ppm for Benzene, from < 0.05 ppm o 260 ppm for Toluene, from < 0.05 ppmtc 170
ppm for Bthyl-Benzene and from (.31 ppm to 450 ppm for Kylene, The high range of the
samples collected and analyzed for BTEX were all located around the former purap dispenser.
The Percent Moisture of the samples ranged from 4.9 % to 31 %. Results for soil gamples
collected and analyzed for Solvenis by EPA Method 601W and 80108 showed non-detect at <
0.05 ppm. A map outlining the lateral extent of WIPH-G affected soils for the excavation and
the soil borings is presented in Figure 4-2.
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TABLE 42
PRIMARY ASSESSMENT SAMPLING COMMENTS
EOY STREETY PROIECY
L OF ?M.Eﬁ AED RECREATION

RE~0L Tenk #1 southwest excavaiion wall st 3 foot depth.
B3-~-02 Tenk #1 southwest ercavation wall at 6 foot depth.
5 RE~03 Test pit #1 exploration for phantom tank, sast wall 6l 3.5 foot depth. Sewaple not weed for dheraterization.
RE~D4 "Tost pit #1 suploration for phantom tsak, weet wall 627 foot depth.
RE-~05 Tank # 2 cxcavation, siter romovsl, 2 foot benenth the bettom of the tank, toted sumple depth of @ feet.
RE-~06 Tenk #7 exceveiion, sfier rezaoval, west wall at & depth of Blest.
BB-87 Tank 23 excevation, after removal, south wall st e depth of 7 feet.
BE-08 Tagk B2 excavation, sfter revsoval, east wall at 3 depth of 8 feet.
RE~0 Tank #7 suesvation, sher removsl, norih wall 5t s dopth of 7 fest.
RA8~10 Tank &1 excovation, sher removsl, 2 fest beneath the bettom of the tenk, totsl sample depth of 13 feet.
#®8~11 Pank &1 excavation, after vemoval, weet well ¢ & dopth of 8 faei.
RE-32 Teank #1 excevation, after romoval, zouth wall 2t & depih of 10 feet.
AS~13 Tank #1 excavation, afier removsl, eas wall i 2 depth of 9 feet.
RE-14 Tank #1 excavation, after romovsl, north wall ot a depth of 8 feet.
BB8-15 Tonk #1 sueavation, sfier removsl, plplag treuch conter, depth of 4 fost.
RE~16 Tank #1 excavation, after removsl, beneath pump dispenser, dopth of § feet.
RE~17 Hxeavated sofl stockpils from tenk #1, south half,
RE~18 Bxosvated soil stockyile from tenk #1, north hall
BS-1% Dyrum conisining residual sludge waste from clesning of tanks #1 sad #2.
Be-20 Morfawest corner of building, sxcavation of contaminated soils, water ssepage at building foundation, sampie depth of 10 feet.
WE-21 st pit 42, beaeath tank #2 locstion, silty suad composition, ssmple depth st 20 fest.
RE~2Z Weet wall of tank #2 excavation site, 4 foof north of bullding foundation wall, 1 inch minus colored gravels, ssmple depth 21 10 feet.
BE-~23 Conteminated soil stockpils from tank #2 excavstion siie, astimated volume of 120 cubic yerds.
BE-24 Cosiaminated zoll stockpiie fom tank §2 cnsivetion elle, setimuiod volime of 110 cublec yards.
RE-25 Conteminated 20l stockpile from tenk §2 exsavetion site, setimated volume of 118 cublc yerds.
RE-26 Test pit #3, 15 fect sast of teat pit #2, #ilty send composition, ssmple depth at 20 feet.
RE~27 Motk wall of tank #7 zite susavetion, clayey silt compouition, blue—gray coloration, sample depth 2t 6 fest
BE-22 Rast wall of tank £2 site excavation, sandy st composition, brows color, sampls depth »t 8 feet.
RE-22 Tost pit #4, 15 feet cast of test pit #3, silty sand coposition, sample depth st 20 feet
®3~30 Bast stockpiie of suspecied clzan voils, estimated volume of 158 cubicyards.
BE-31 Bast stockpile of suspected clesy solis, estimated volume of 150 cabic yards.
Bn8~-32 Hust stockpile of suspected slesn solls, eatimated volwme of 156 cubic yneds.
RE~-33 “Wazt stockpilo of suspested clean soils, estimated volume of 80 cublc yarde.
R3-34 West stockpile of suspecied clean soils, estimated voleme of 80 cubic yards.
RE-35 West atockpile of suapecied clean soils, cstimated volume of 80 cubic yards.
RE~36 Field composiic of suspecied clean soils, ansiysis for possible PCB contsmination.
RE~-37 Rield composite of contaminsted soils, analysis for possible PCB contamination.
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4.1.2 Eoil Boriog Besulfe

A total of 26 soil samples wers collected at different depths from the seven borings. Five
samples were collested from the different depths in boring B-1. Analytical results for soil
samples in boring B-1 consisted of the following. Soil samples analyzed for WTPH-G by EPA
RMethod 8020 ranged in concentration from < 20 ppm to 310 ppm, samples analyzed for
WTPH-D by EPA Method 8015-M were all < 350 ppm and samples analyzed for WIPH-OILS
by EPA Method 418.1 ranged in concentration from < 25 ppm to 290 ppm. The analysis for
BTEX by Method 8020 ranged from < 0.05 ppm t0 2.0 ppm for Benzens, from < 0.05 ppm
to 0.66 ppm for Toluene, from < 0.05 ppm to 3.0 ppm for Eﬁaﬁ»ﬁe&m&g and from < 0.05
ppm to 25.2 ppm for Xylene. The latter range for the BTEX samples were all collected from
the 12.5 to 17.5 foot vange. Percent moistare for these samples ranged fmm 14% 0 20%.

Five samples were collected from the different depihs in boring B-2. Analytical resulis
for soil samples in boring B-2 consisted of the following. Soil samples analyzed for WIPH-G
by BPA Method 8020 ranged in concentration from 9.8 ppm o 1800 ppm, samples analyzed for
WIPH-D by EPA Method 8015-M were all < 50 ppm and samples analyzed for WIPH-OILS
by EPA Method 418.1 ranged in concentration from < 25 ppm to 610 ppm. The analysis for
BTEX by Method 8020 ranged from 0.74 ppm to 4 @ p@m for Benzene, from < 0.05 ppm to
24 ppm for Toluene, from 0.11 ppm © 23 ppm for Ethyl-Benzene and from 1.34 ppm o 113
pom for Xylene. The latter range for the BTEX sampies were all collected from the 12.5 to

17.5 foot range. Percent moisturs for these samples ranged from S.6% o 20%.

Five samples were collected from the different depths in boring B-3. Anslytical resulis
for soil samples in boring B-3 consisted of the following. Soil samples analyzed for WTPH-G
by E?A Method 8020 ranged in concentration from < 20 ppm io 210 ppm, samples analyzed

WIPH-D by BPA Method 8015-M were 2l < 50 ppm and samples analyzed for WIPH-
DILS by BPA Method 418.1 were gil < 100 ppm. The analysis for BTEX by Method 8020
ranged from 0.74 ppm to 4.0 ppm for Benzene, from < $.05 ppm to 24 ppm for Toluene, from
0.11 ppm to 23 ppm for Bihyl-Benzene and from 1.34 ppm 0 115 ppm for Xylens. The later
range for the BTEX samples were all collected from the 12.5 to 17.5 foot range. Percent
moisture for these samples manged from 2.6% 1o 20%.

Four samples were collected from the different depths in boring B-4. Apalytical results
for soil samples in boring B4 consisted of the following. Soil samples analyzed for WIPH-C
by BPA Method 8020 ranged in concentration from < 20 ppm to 6.6 ppm, samples analyzed
for WTPH-D by EPA Method 8015-M were all < 50 ppm and samples analyzed for WIPH-

4-9
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OILS by BPA Method 418.1 were ail < 100 ppm. The analysis for BYEX by Method 8020
were all < 0.05 ppm for Benzene, Toluene and Bthyl-Benzene, but Xylene ranged from <0.05
ppm to 0.096 ppm which was from the 22.5 1o 27.5 foof range. Percent moisture for these
samples ranged from 15% to 20%.

Five samples were collected from the different depths in boring B-3. Analytical results
for soil samples in borng B-3 mmm@é of the following. S@ﬁ saampi@s smalyzed for WIPH-G
by EPA Method 8020 ranged in concentration from < 20 ppmi o ) iyzed for
WIPH-D by EPA Method 3@15&@2 were all < 50 ppm and samples amiymd for Wﬁw@m
by EPA Msthod 418.1 ranged from < 25 to 430 ppm. The analysis for BTEX by Method 8020
ranged from < 0.05 ppm o 0.88 ppm for Benzens, from < 0.05 ppm to 0.28 ppm for
Toluene, from < 0.05 ppm t0 0.97 ppm for Bthyl-Benzene and from < 0.05 ppm to 1. 37 ppm
for Xylene. 'The latter range for the BTEX m@&s were 3l collected from the 12.5 10 17.5
foot rangs. Percent moisture for these samples ranged from 9.4% 1o 18%.

tected from the different depths in boring B-6. Analytical results
ssisted of the following. Soil samples analyzed for WIPH-G
yzed for WIPH-D by EPA Method 8015-M

yzed for WIPH-OILS by EPA Method 418.1 ranged from

3% ppm o TI0 gﬁpm The aﬁaﬁy&w for BRTEX by Method 8020 were all < 0.05 ppm for
and Ethyl-Benzene, but Xyzme ranged from <0.05 ppm to 0.092 ppm which
was fz‘am ﬁzg 22 5to ;‘Z"? 5 f@a‘i range. Percent moisture for these samples ranged from 15% fo

33%.

Four samples were collected from the different depths in boring B-6. Analytical results
for soll samples in boring B-6 consisted of the following. Soil samples analyzed for WIFEH-G
by Method 3020 were all < 20 ppm, samples m&g&%ﬁ for WEPH-D by EPA Method 8013-M
were all < 50 ppm &X&ﬁ mpﬁm analyzed for WIPH-OILS by EPA 418.1 were all < 100 ppm.
No analysia for BTEX by Method 3020 or Percent moisture was submitted. Figure 4-3 identifies
the location of the soil borings completed at the site. The sample locations illusirated on this

figure correspond o Table 4-3,

4.1.3 Trench Soil Sample Resulis

The analytical program for the trenches was based on the known contents of the USTs
and previous sample results presented in the initial investigation. The previous results indicate
that Benzene, Toluene, Ethyl-Benzene and Xylene are the contaminates of concern.

4-10
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Five soil samples were coliected from the two trenches insialled by RETEC. The
samples were analyzed for EPA Method 8020 with BTEX distinctions., Figure 4-4 identifies the
locations of the samples and Table 4-4 is 4 summary of the analytical results. The soil samples
analyzed for this investigation were to confirm the lateral extent of contamination both to the
sorth of the excavation and to the east, PD-1 was located approximately 19 feet bgs at the east
end of trench #1. The WIPH-G concentration is 2100 ppm and the BTEX concentrations are
14 ppm for Benzene, 38 ppm for Toluene, 32 ppm for Hihyl-Benzene and 180 ppm for Xylene.
Sample PD-2 was located 10 fest bgs al the east end of wrench #1. The WTPH-G conceniration
is 18 ppm and the BTEX compounds are < 1.0 ppm. Sample PD-3 was located 17 feet bgs at
the south end of trench #2. The WTPH-G concentration is 2200 ppm and the BTEX
concentrations are 10 ppm for Beazene, 7.3 ppm for Toluene, 22 ppm for Bthyl-Benzene and
105 ppm for Xylene. Samples PD-4 and FD-$ were collected from the north end of wench #2
at 17 and 10 feet bgs, respectively. The WIPH-G concentrations are 15 ppm and 18Bppm,
respectively and the BTEX concentrations for both samples are < 1.0 for ail compounds.
Tyench #1 was discontinued to the east dus to a fehce and 2 retaining rock wall along the eastern
toundary of the property. The soils to the north of the site were delineated by trench #2.

4.2 GROUNDWATER RESULTS

Groundwater samples from monitoring wells MW-1, MW-2, MW-3, MW-4 And MW-3
were analyzed for WIPH-G by EPA Method 8020, WIPH-D by Method 8015-M, WTPH-CILS
by EPA 418.1 and BTEX (Benzene, Toluene, Bthyl-Benzene, Xylene) by EPA Method 8020
during the first round of sampling by EPT on March 22, 1993. On June 17, 1993, RETEC
sampled the same wells for BTEX (Benzene, Toluene, Bthyl-Beozene, Kylene) by Method 8240.
Only MW-Z had the full scan of volatiles test by Method 8240. MW-2 is located off site in the
upgradient direction towards s dry cleaning facility, which could possible be an upgradient
gource for the solvents detected in the groundwater.

The results of the first round of sampling by EPJ are presented in Table 4-5. The
anatytical results for WIPH-G by EPA Method 8020 ranged in concentration from 630 ppb to
7,000 ppb.  The anslysie for BTBX by Method 8020 ranged from 49 pob 1o 10,000 pob for
Benzene, from 42 ppb to 3,300 ppb for Toluene, from 9.8 ppb o 690 ppb for Bthyl-Benzene
and from 67 ppb to 3,500 ppb for Xylene. The analytical resulls for WIPH-D by EPA Method
8015-M and WIPH-OILS by EPA Method 418.1 were all < 500 ppb and <1000 ppb,
respectively.

4-14
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The results of the second round of sampling performed by RETEC are presented in Table
4-6. The analytical results for BTEX by Method 8240 ranged in concentration from < 1 ppb
to 20,000 ppb for Benzene with the highest detected in MW-1, from < 1 ppb %o 21,000 ppb for
Toluene, from < 1 ppb to 1,900 ppb for Bthyl-Benzene and from < 1 ppb to 12,300 ppb for
Total Xylene. The elevated Toluene, Ethyl-Benzene and Xylene were exhibited in MW-3. In
addition to BTEX, monitoring well MW-2 was analyzed for volatiles using EPA Method 8240.
The only compounds detected above the detection limit were Vinyl Chioride at 1100 ppb, 1,1
Dichloroethene at 25 ppb, t1,2-Dichloroethene, c¢-1,2-Dichloroethane at 9,300 ppb,
Trichlorosthane at 1400 ppb and Tetrachloroethene at 170 ppb. The resulis for MW-2 are also
included in Table 4-6.
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ANALYTICAL GROUNDWATER RESULTS

BOY STREET PROIECT
SEATTLE DEFARTMENT OF PARKS AMD RECREATION
SEATTLE, WASHEINGTON

TABLE 4-¢

Chloromethane 8240 ppb W/A <1 N/A WN/& A
Wil Chioride 8240 ppob Bi/A 1100 MA WA WA
Bromoresthane 8240 ppb A <1 HiA WA N/a
Chiorosthane 8240 ppb N/A <1 /A MN/A N/A
Trichlorofiuoromethane B240 ppb N/A <i WA /A N/A
1,1~Dighlorcethene 8240 pob HiA 25 M/A 170 Na
Casbop Disulfide 8240 ppb L1728 <1 N/A N/A WA
Acetons 8240 ppb N/a <10 /A N/A N/A
Methylene Chloride 8240 ppb N/A <10 M/A N/A N/A
t-12~Dichiorosthens 8240 ppb /A 25 N/A /A, N/A
1,1-DHchiorosthane 8240 pob /A <1 NA /A N/A
Vinyl Acetate 3240 ppb N/A <10 N/A N/A /A
o~ 1,2~ Dichioroethane 8240 ppb N/A 9300 N/A N/A M/A
Chioroform 8240 ppb N/A <1 N/A N/A N/A
3-Butanons (Methyl Ethyl Ket) 8240 ppb i <10 N/A NfA WA
1,2~ Dichlorosthone 8240 prb N/A <t N/A WA N/A
1,1,1~Trichloroethane 8240 ppb NfA <i MN/A N/A N/A
Carboa Tetrachioride 8240 ppb NA <1 N/A /A N/A
Benzene 8240 opb 20000 28 4800 <1 <1
Trichloroethane 8240 ppb A 1400 M/A N/A. Na
1,2~ Dichloropropane 8240 ppb WA <1 N/A N/A N/A
Bromodichioromethane 8240 ppb RileN <% N/A. WA N/A
o1, 5~Dichloropropene 8240 ppb N/A <1 N/A N/A N/A
g 5 Diichioropropens 8240 ppb A <1 JLI7: N/A N/A
1,1.2~Trichloroethane 8240 ppb WA <l WA /A A
Dibromochioromethane 8240 ppb H/A <i HW/A N/A MN/A
Bromoform 8240 ppb NlA <3 H/A N/A NA
4Bifethyi—~2Pentanons (MIBE) 8240 opb WA <1 N/A /A N/A.
Toluene 8240 ppb 14000 7.2 21600 <1 <i
| Tetrachioroethene 8240 opb A 0 N/A. N/A N/A&
3 Hegmanone B340 ppb /A <10 A N/A N/A
Chicrobenzens 8240 ppb /A <1 N/A M/A N/A
Bihyibeniene 840 ppb 840 <1 1900 <l <1
mp-iyiens 8240 ppb 4700 <} 7500 <3 <}
Styrene 8240 ppb /A <3 MNiA /A M/A
o~ Ryicne B240 ppb 2000 <} 4400 <3 <i
1,1,2,2~Tetrachioroethane 8240 Ppd N/A <1 M/A /A ®/A
1,3 Dichiorcbenzene 8240 pob HfA <1 §R17:1 /A A
14~ Dichlorobenzene 8240 o) HiA <% N/A N/A. N/A.
1,2 Dichlorobenzene 8240 ppb N/A <1 N/A NjA NiA

/A = Not Apalyzed
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5.0 CONCLUSIONS

5.1 COMCLUSBIONS

2 Based on the ground penetrating radar investigation completed by SCE Engineers,
three possible underground storage tanks were located on the site. In March
1993, 5 2,700 galion tank and a 550 gallon tank were yemoved by EPJ. The
2,700 gallon tank appeared to be intact without any holes, but the 550 gallon tank
was observed 2s having a hole in the tank. The associated lines leaving the tank
were also full of holes and an engraved metal tag tied around the fill pipe read
“DNO not §li - tank leaks®, Test pits installed in the possible location of a third
muk revesled no evidence of an tnderground storage tank or similar structure.

L The site is immediately underlain with fill matetial to approximately 1610 18 fest
bgs. A& layer of gravelly sand Hes beneath the £l material. The gravelly sand
congista of a light gray fine to coarse sand, pebbles to cobble sized gravel with
traces of silt. This layer is associated with a water bearing zone and its depth
coincides with the groundwater elevation at the site.

® Hydrocarbo taminated soils appear to be present in the vicinity of the pump
island and both tanks. Soil samples from the tank excavation indicate impacted
soils. Blevated concentrations of gasoline remain in the soils in the vicinity of the

excavation.
& During this investigation and previous investigations, no free-phase hydrocarbon

was observed in the exeavation or in any monitoring wells.

% The hydrocarbon contamination associated with the UST excavation
appears o be gasoline based on the analytical results. Analytical results
of the soils collected from the excavation show slevated levels for gascline
when analyzed for the parameters of WIPH-G, WIFHE-D and WIPH-
418.1.

® The analytical resuits show that groundwater contamination exists in MW-1, MW-

5 and MW-3 at elevated concentrations. Both MW-1 and MW-3 are located
downgradient of the former USTs. MW-2 exhibited elevated concentrations of

5-1
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some solvents. Because MW-2 is hydrautically up gradient, the elevated levels
may suggest an off-gite source.

& The delineation of peiroleum hydrocarbon contaminated soil has been defined 10
the north and west of the sxcavation, but structures, roads, fences and retaining
walls have hindered delineation to the east and beneath the existing building.

& Aves water quality has been impacted from several releases in the
Lake Union avea, There have been documented instances of
contaminant in groundwater exceeding MTCA Method A criteria
throughout the area.

@ Upgradient groundwater quality has been impacted by documented
petroleum contamination from the Maryaft Industries, Jarvis Point
Manufacturing Company and the Seattle School District sites.
This information should be considered in the implementation of 2
cleanup criteria for the Roy Steet site.
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SECTION 1
INTRODUCTION

PURPOSE AND SCOPE

This report was prepared by 3C3 Engineers in response fo a request by the City
of Seattle to conduct a site characterization for the release of fuel product
and an investigation to Jocaite underground siorage tanks at 802 Roy Street,
Seatile, Washington. The location of the site is i1lustrated in Figure 1.

The scope of this investigation inciuded conducling a soil vapor survey to
assess the extent of petroleum hydrocarbon contamimation in the soil and 2
geophysical survey in an attempt to Tocate underground tanks on the properiy.

BACKGROUND

In early 1992, the City of Seatile Parks Depariment notified the Department of
Ecology of a teak in a fuel pump dispenser at their Roy Street Service Shops
Complex. The fuel system reportedly tested tight in June 1991. According to
{ity representatives, fueling operations at the site were suspended _
jmmediately after discovering fuel odors in the soil adjacent to the fuel
pump .

Remaining fuel product in the only active underground tank at the site was
subsequently removed. In February 1992, representatives from the City of
Seattle and 5CS Engineers met at the site o discuss an investigative approach
that would provide an assessment of the leak and determine if any abandoned
underground tanks exist on the property.

The following sections of this report include a descriplion of the site, a
summary and evaluation of soil vaper survey results, and an interpretation of
the resulis of the geophysical survey.
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SECTION 2
SITE DESCRIPTION

This investigation was conducted at the Tity of Seattle Parks Depariment

Shops Complex located at 802 Roy Street in Seattls, near the south end of Lake
Unfon. A site map of the facility is illustrated in Figure 2.

The Roy Street Shops Complex is situated on about a one acre parcel of
property that includes an administrative office building and adjoining

service shop, a truck bay area on the west side of the main building and 2 ten
stall vehicle parking ares on the east side of the building. The main vehicle
parking area and fueling service area is located adjacent to the north end of
the service shop building.

The site is bordered by Aloha Street to the north, Roy Street to the scuth,
Sth Avenue to the west, and an alley to the east. The properly was filled and
graded flat many years ago; however, the general topography slopes to the
east, towards Lake Union.

The entire parking area is covered with asphalt, except for the fuel service
station and a washing avea on the northwest corner of the service shop, both
areas of which are covered with concrete. Storm water runoff discharges into
surface drains on the property and in the adjacent streets. Mo underground
public service utilities were identified on the property.

The existing fueling system consists of one 2,700-gallon unleaded gascline
tank, one fuel pump, and a service island. The tank dimensions are six feet
diameter by approximately 12 feet in length. According to an engineering
drawing provided by the City, the existing tank was formerly used as a lard
cooking unit and was intended io be fabricated for use as a gascline storage
tank. The drawing is dated January 24, 1944 and was prepared for Puget Power
& Light Company.

Another drawing, also prepared for Puget Power & Light Company, indicates
existing conditions as of June 1955. This drawing shows that the tank is
located approximately 20 feet from the north end of the building. The botitom
of the tank rests on an inverted concrete saddie at a depth of 14 feet. A
vent line extends from the tank toc the north wall of the service building.
These plans also indicate the presence of a 550-galion gasoline tank at the
nerthwest corner of the service shop.

This 550-gallon abandoned UST was located at the site during a recent visit.

A Fi11 cap and a veni line were observed in the northwest corner of the
service shop. The tank bottom is eight feet below the ground surface and is
currently empty. Small particles of rust and a gasoline odor were detected on
the bottom of a tape which was inserted into the tank. An engraved metal tag
tied around the fill pipe reads *Do not fill- tank leaks".

PLTS_024856



A December 1967 engineering drawing, prepared for City of Seattle Department
of Lighting shows approved pians for the installation of a 4,000-gallon diesel
fuel tank and piping system at the site. The tank tocation is adjacent to an
0i1 Storage Building {existing storage shed}, approximately 60 feet north of
the main service building on the west side of the property.

The 1967 plans also show a different configuration for the existing fuel pump
ssland than the older drawings. The 1967 drawing shows the pump isiand as it
now exists, It is situated in a mortheast-southwest position and is obliique
to the underground tank. The 1944/1955-updated drawing shows a pump isiand
paraliel to the tank, between the tank and the service shop. The drawing
indicates that the old pump island was located where the fuel Tine valve box

presently exists.
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SECTION 2

GEOPHYSICAL SURVEY

in attempt to
uel storage tanks. The
der the observation of an 3CS

suryey was performed by Tery , Inc. under he 0BS
geclogist. A letter report g the investigation was prepared by Terra

Associates and is provided in Appendix A.

Ground penelrating ra
Magnetometer instrume
of the interference prod
of reinforcing stee

h end of the parking lot. As
ix A} the areas covered include
{Area A}, around the sforage
pump island to the east

. the service shop
an area e g fr

The results of the survey were generally incomciusive. The instrum
;a%%gé to detect the 550-gallon tank known to exist in Area
‘ 60 S o vohar. A zone of T

Area B, bets
Geophysical

reflective ¢

t indicates that a fank b ed
lay soils could possibly exist at this location.

A partial image of the recently jmactivated 2,700-gallon underground gasoline
tank was identified in Area C. A complete image of the tank was masked by
interference from the reinforced concrete pad. The tank appears to be
sriented in east-west direction, as shown on the engineering drawings
discussed in Section 2.

The results of the geophysical survey indicated that the site is probably
underlain by an assortment of fill debris over native fine-grained soils. Het
scil conditions may exist at shallow depths along the east property boundary.
No other active or abandoned tanks were identified on the property using GPR
methodology.
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SECTION 4
50IL VAPOR SURVEY

8 soil vapor survey was conducted at the sife by SCS Engineers on April 28,
1997. A total of 62 locations were tested for the presence of volatile
organic vapors in the shallow subsurface soil at the site. The locations and
results of the survey are illustrated in Figure 3.

At each test location, a one-half-inch diameter hole, approximately one to
three feet in depth, was consiructed using 2 portable drill and a hand-driven
bar punch. A portable photolonization analyzer {HMu meter], which was
calibrated te a direct reading for benzene {a consiituent of gasoline), was
used to test for volatile organic vapors in the soil at each tesi Tocation.
The meter probe was inserted inte each hole and a reading was then recorded.

The test locations were selected based on the location of the fuel dispenser
leak and the known or suspected presence of underground tanks. Areas that
showed as subsurface anomalies or pessible tank lecations using GPR
methodology were alsc tested during the soil vapor survey.

Several transect lines are shown in Figure 3 which illustrate the area
traversed. Test locations were usually spaced five to ten feet apart, except
for arcund the fuel island where each test Jocation was separated by a
distance of 15 feet.

Soil vapor test results ranged from no detection to 140 ppm. The resulis
indicate that the property does noi appear o be extensively impacted by
gasoline spilis or fuel leaks, Readings around the fuel isiand and existing
underground tank ranged from less than 5 ppm to 30 ppm. Volatile organic
vapors in this area are likely from infiltration of product drippings from re-
fueling activities, routine vehicle service, or traffic in the yard.

The highest levels of volatile vapors were recorded near the abandoned 550-
gallon underground tank and the area at the gate entrance on 8th Avenue, about
20 to 30 feet north of the tank. Wolatile organic vapors were recorded up to
140 ppm on the east side of the tank and up to 100 ppm near the main gate.

The high vapor readings appeared to be isolated and were Timited to within
about 10 feet in any one direction.

Soil vapor readings around the GPR anomaly in Area B, southeast of the storage
shed, suggest that the soil is nol significantly impacted by lighter fraction
petroleum hydrocarbons, such as gasoiine. This was the approximate tocation
of a 4,000-gallon diesel tank, shown on the 1967 engineering drawing.

Six lecations were also tested along the east property boundary for volatile
vapors. This area was selected for testing to assess the possibility of any
off-site migration of contamination because of the eastward slope of the
surrounding topography. The readings ranged from <1 to 8 ppm, which are very
Jow and insignificant levels of volatile organic vapors. \
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One importani consideration of this soil vapor survey is that the
photoionization meter used to detect volatile organic vapers is calibrated to
benzene, which is a constituent in gasoline. However, the meter is less
sensitive toc other fuei products such as diesel and motor 0il, which
ordinarily do not contain benzene. Therefore, if fuel contamination other
than from gascline is present in the soil at the site, it may not have been

readily detected.
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SECTION 5
COMCLUSIONS

Qur findings indicate that two underground tanks are present on the properiy,
and that a third tank is suspected. The tamks lecaled during this -
investigation include the 2,700-gallen tank that was temporarily inactivated
and a 550-gallon abandoned gasoiine tank.

The geophysical survey conducted on April 28, 1992, provided data that
indicated the possible presence of a third tank between the storage shed and
the fuel island. Available engineering drawings illustrate the presence of a
4,000-gallon underground diesel tank that may have been previously installed
at this location.

Our soil vapor survey indicated that the leak discovered at the fuel pump
dispenser is likely very localized. The survey did not detect amy significant
volatile vapors at the edge of the concrete around the fuel pump service area,
or around the 2,700-gallion gascline tank.

The soil vapor survey indicated the presence of moderately high volatile
yapors on the east side of the abandoned 550-gallon tank and near the center
of the main gate entrance. This is an indication that subsurface soils in
these areas could be contaminated with petroleum hydrocarbons.

Mo significant vapors were detected in any other areas of the properiy,
including the area possibly occupied by 2 4,000-gallon underground diesel
tank. It should be noted however, thal the vapor meler was calibrated to
henzene- a constituent of gaselime. If diesel fuel contamination is present,
3t would not be readily detectable using this method.

10
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SECTION 6
RECOMMENDATIONS

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

= Locate and repair the leak atf the fuel pump dispenser and maintain all
records of any repairs. Conduct a tank Lightness tesi to determine if
the problem has been corrected as a result of the repair.

& Me are not recommending any further investigation for soil contamination
below the fuel dispenser because our findings indicate that the Teak did
not result in a significant problem. However, in order te provide a
more definitive assessment of the possibility of fuel migration, we
suggest installing two or three soil borings east of the service island.

=« Proceed to abandoned and decommission the 550-gailion UST in accordance
with State regulations. Since there is evidence of soil contamination
adjacent to the-tank, we recommend to excavate the tank only if it does
net invelve disrupting or otherwise undermining the foundation to the
. service shop building. The soil adjacent to the tank should be tested
for BETX {benzene, ethylbenzene, toluene, and xylene} and total lead
contamination, since the tank previously stored gasoline.

= Excavate a shallow fest pit at the main gate to inspect for subsurface
soil contamination. Collect and test several soil samples from the
excavation to document levels of petroleum hydrocarbon {BETX and TPH)
-contamination. N
= Excavaie the area just south of the storage shed to determine if an
abandoned UST is.present.~ If present, proceed to properiy abandon and
decommission the fank in accordance with State regulations.

[}
o

11
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APPENDIX A

GEOPHYSICAL SURVEY REPORY
TERRA ASSOCIATES, MAY 7,1902
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TERRA ASSOCIATES, Inc.

Consultants in Geotechnical Engineering, Geology
and
Environmental Earth Sciences

May 15, 1992
Project No. T-2036

Mr. Rick Alvord

SCS Engineers

2950 Northup Way

Bellevuee, Washingion 98004

Subject: Geophysical Investigation
Roy Street Shops Complex
802 Roy Street
Seattle, Washingion

Dear Mr. Alvord:

As requested, Terra Associates has completed a geophysical investigation at the Roy Street Shops
Complex in Seattle. The purpose of our work was (o locate underground storage tanks in the north
parking Iot of the complex using geophysical techniques. The survey was performed using Ground
Penetrating Radar {GPR) equipment subconiracied from Williamson and Associates of Seattle.
Due to the presence of metal fencing, metal sheds and overhead power lines, it was not feasibie to
use magnetic instrumentation for our survey.

EXPLORATION

Our field work was performed on April 28, 1992. The City of Seattle provided blueprints showing
the locations of three underground storage tanks. We established arbitrary exploration grids across
the southern portion of the north parking lot, around areas where the tanks were expected. These
grids were initially surveyed on five foot centers. When possible targets were encountered, or
where tanks were expected, additional transects were performed on 2.5 foot centers to obtain
greater detail.

12525 Willows Road, Suite 101, Kirkland, Washington 98034 * Phone {206) §21-7777
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Mr. Rick Alvord
May 15, 1992

The equipment used during this survey was a GSSI System 3 Ground Penetrating Radar (GPR)
with 2 500 mHz antenna. The GPR reflects electromagneiic (EM) waves using an antenna, which
transmits and receives EM pulses. Waves reflected back from subsurface features are immediately
processed and displayed on a graphic recorder. The EM reflections typically occur at boundaries
separating materials with different electrical properties. A continuous profile of subsurface
features can be obtained by pulling the antenna along the transect of interesi. Reflections from
targets, such as pipes or other round cbjects, appear as hyperbolic features. Flat surfaces produce
high amplitude reverberations. The hyperbolic shape associated with round objects appears
because the antenna has a fairly broad radiation paitern within the ground. The antenna "sees” the
object before and after it has moved over it, which results in a longer, slanted reflection path on
both sides of the target.

All data was acquired on 2 60 nanosecond scale graphically displayed as 1.0 1o 1.5 feet per division.

Three general areas were explored in the southern portion of the north parking lot. Area A is
iocated immediately north of the northwest comer of the existing complex. Area B is around a
storage shed, north of Area A. Area C was around and cast of the existing pump island. The
exploration grids, mapped reflection depths, and pertinent site features are shown on the attached
Site Plan.

Arez A

Ares A is surfaced with a steel reinforced concrete slab. A filler cap and vent pipe are visible at the
southwest corner of Area A. Based on tape measuremenis obtained through the filler cap, it was
determined that the tank was installed 2t least four feet below the ground surface. Due 1o the
concrete slab and rebar, the penetration depth of the GPR was reduced 1o less than four feet. This
was not deep enough ic image the tank, despite its apparent location.

Area B

Area B was paved with asphalt, except for a smali concrete pad extending sast from a storage shed.
Two shallow pipelines were imaged south and east of the shed at a depth of about one foot. Cne
image corresponded with a known water line.

A very shallow reflective point, about six inches below the surface, was imaged at grid location 6N,
OE. In general, the area where the tank was expected to be, displayed very poor reflectivity. A
faini, hyperbolic reflection was detecied four feet down at 6N, 10F. This is near the east end of 2
tank shows on the as-built plan. The zone immediately east of the poorly reflective area is highly
reflective, indicating a sharp change in subsurface conditions. It appears that the Area B tank was
backfilied with a non-reflective, or absorbing, material such as concrete or wet clay.

Project No. T-2030
Page No. 2
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Mr. Rick Alvord
May 15, 1992

Ares C

Area C covers the south half of the existing pump island area and extends north and east t0 a
chemical storage pen. This area was paved, except for the pump island zone, which had a
reinforced concrete pad.

As in Area A, the concrete pad limited the pm@imzmn depth of the GPR. However, a hyperbolic
reflector characteristic of a tank was detected just outside the limits of the pad at 10N, 12E. In
addition, 2 two foot deep reflector was encountered along the 20E grid alignment between ON and
15N, This shallow reflector aimed towards 2 tank vent, which was visible on the side of the exdsting
shops building. Based on the partial tank image, the location of the filier cap, and the vent
alignment, it appears this tank was installed as shown on the as-built, with its long axis oriented
east-west.

Further survey of Ares T encountered old and sew, shallow piping. A reflective zone was also
mapped between gridline 60E and 70E. This area of high amplitude reflection appears to be 2
drainage pipe alignment surrounded by very wet soils.

SUMMARY

In general, the survey encountered highly variable soil conditions. The parking lot area appears to
be constructed on variable fll soils placed over native, fine-grained soils. The fills often contained
reflective constituents, suggesting the presence ﬂi d@bﬁs mciz as cencma c%wnks 'E‘hﬂ nativa mﬂs
demonstraie poor reflectivity characteristics. ckhill,
underlying tank. In addition, the reinforced concrete gﬁad;s wduaﬁd the pemtratmn dept&hs aﬁ G?R.
We were unable to image a tank in Area A, despite evidence of its depth and location. Lack of
reflection in parts of Area B indicates that a tank may have been backfilled with concrete or with
wet, non-reflective clay sofls. Although we obtained only a partial image of a tank in Area C, it
appears to be aligned in an sast-west direction. Finally, wet soil conditions predominate along the
zast side of the parking area, although no evidence of seepage was noted through the adjacent
rockery below.

it has been » pleasure 1o be of service o you on this project. If you have any questions regarding
our data or observations, please call.

Sincerely yours,

TERRA ASSOCIATES, INC.

Wﬂ q@
eodore 3. Sch Pper, P.E.

Principal Engineer

DHG/TS:tm

Project No. T-2030
Page No.3
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APPENDIX B

BORING LOGS AND
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APPENDIX C
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GROUNDWATER SAMPLING LOG

PROJECT NAME  Sedtle. farle

PROJECT NC.

= -

1234 Zoo

DATE

129z

DEPTHTO WA

i

WELL NC.

M - |

SAMPLED BY

hEZON -

FEET OF WATER W 2n
{CASING VOLUME*  (gal) {2.5%
PURGEVOLUME  (gal) 37,80
PRODUCTTHICK. ) ,
Ol
Lloar 7

[G-EE /4 55
[pH urit) 70z | g0l [ADZ | o7
CONDUCTIVITY ~ e (77 .
entogen| 1620 | 1629 ﬁ:é 2P | Jboo
TEMP. {C) TE = E jé 4
WATERCOLOR | 78,/ B | Tk B5| 1oy E9 T Clee T
{PURGE AND SAMPLEEQUIPT: __ Poly oy lone.  Balor

ADDITIONAL INFORMATION:
TOC = Top of wall casing

wiprot. = {op of wall protector

*casing volume = Izﬁﬁﬂ ity x 7.48 galft
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GROUNDWATER SAMPLING LOG

PROJECT NAME Spitfe Bk WELLNO,  Mw—7.
PROJECTNO. 3 .. 1274 -700 SAMPLED BY ~ OWY (D%
DATE ol #a3

DEPTHOFWEL. |

WELL DIAMETER  (inches)

FEET OF WATER AN/

CASING VOLUME* _ (gal) i3,74

PURGE VOLUME __ {gal) 4y T

PRODUCT THICK.  {ft —_

I &0 I
21 [Z7% [2-29 | [Z4]
¢ 5o 9% | bge B8

/000 2y, D50 g0

i?.d 3‘33; , ;7§/ %z;:}‘/}
WATER COLOR Cicor ™ [ b Cleo Y . ]
PURGE AND SAMPLE EQUIPT: égogygﬂxy ne, Baler

N

Brex (374n)

ADDITIONAL INFORMATION:
TOC = Top of well casing

wiprol. = top of well pretecter

*Srsing volume = szh(iﬂ Yy x 7.48 gaiit
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GROUNDWATER SAMPLING LOG

PROJECT MAME  Szattle Far ks

PROJECT NC.

3-12. 34 — 20D

DATE tli3Bz2

|DEP

25,07

WELL NG,

SAMPLED BY

(wiprot.~)

DEPTHOFWELL @ B9 3439
WELLDIAMETER __(inches) 4

FEET OF WATER 19.43
CASINGVOLUME®  {gal) 17 .44
PURGEVOLUME  fga) 37. 4

DUCTTHES (1)

VOL PURGED (cal =5 26
{TIME 7S 5= 1542
FLOWRATE o
{pH {units) 6.9 o557 ©piIs
{conpuCTVITY

{umhosfcm) 1390 ;SSQ iS/D
TevP. (G (6.2 (72 1172 7
WATER COLOR “urbid | /aRaY (oRAY
PURGE AND SAVPLE EQUIPT: _Foly Oty il L

ITIONAL INFORMATION:
TOC = Top of well casing
wiprot. = top of well protector
*enging voltmyg = ‘zzh(m ) x 7.48 galfit

MQ@SD
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GROUNDWATER SAMPLING LOG

PROJECTNAVE Spouly . Bils WELLNG. iy — 4
PROJECTNG. 2] 4~ 208 SAMPLED BY {4/ Db
DATE AEYE

2

il prot. —it
DEFTHOFWELL (0 FErT 30,40
WELLDIAMETER  {inches) Pz
FEEYT OF WATER i &
CASINGVOLUME* (gal 4 53

gaf 7.8 .60

ey

o furits) ViR | 2 5
i) L },Q L.B%
750
ez
WATER COLOR AV )

PURGE AND SAMPLE EQUIPT: F@;)!MJ\;{ leng |

ADDITIONAL INFORMATION:
TOC = Top of well casing

wiprol. = top of wall protector

*gasing volums = rzh'(in ) x 7.48 galit
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GROUNDWATER SAMPLING LOG

erovecr e et facle WELLNO.  fy) -~
PROJECTNG. 212 24 ~ 2D SAMPLED BY (%5, 1w/ [
DATE el13o3

TOC—f) .57
{wiprot -} ’
DEPTHOFWELL () 22932
WELLDIAMETER  {inches) 4
FEET OF WATER "7 4L

CASINGVOLUME* (ga) &, ¥7
(a) 4. ¢/

{0 o
Y |
KA

| START PURGE TIME:
VOL. PURGED (gal)
TIME {230

TEMP. (C) (7.5 | 15k

WATER COLOR (e ™M e ®

PURGE AND SAMPLE EQUIPT: Poigﬁ;%b Bulor
e

ADDITIONAL INFORMATION:
TOC = Yop of well casing
wiprot. = top of wall protactor

=agsing volume = zlh(in ) x 7.48 gal/t
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APPENDIX D

REPORT OF LABORATORY ANALYSIS ON SOIL
AMND CHAIN-OF-CUSTODY FORM
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Alden Analytical
Laboratories, Inc.

Llient: Rerec Alden Project Number: 9306061/1
Lhent Somple Number: N/A Alden Sample Number: Blank
Date of Sample Receipt: NIA Analysis Method: WIPH-G
Date of Sample Exiraction: N/A Matrix: Soil
Date of Sample Analysis: 07/01/93 Reporting Units: mglkg
Compound Neme CAS Ne. Reporting Linits(RL) Reporting Regulls
i Total Petroleum Hydrocarbons NIA 19 < RL
BTEX Distinction
Benzene 71-43-2 0.25 < RL
Toluene 108-88-3 20 < RL
Ethylbenzene 100-414 10 < RL
m,p-Xylene* 1330-20-7 5.0 < RL
o-Kylene 1330-20-7 5.0 < RL
5&:’&*@5{1&9& Lercent Recovery Recovery Limits
Trifluorotoluene 88 50 - 150
{ Bromofluorobenzene %4 50 - 150
* jp-Kylene and p-xylene cannot be separated and are reported here as 2 total of the two isomers.
b i
opo2
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Alden Analytical
Laboratories, inC.

Cliens: Retec Alden Project Number: 9306061/1
g Cliert Sample Number: N/A Alden Somple Number: Blank2
Dae of Sample Receipt: N/A Analysis Method: WIPH-G
Date of Sample Extraction: N/A Matrix: Soil
i Date of Sample Analysis: 07/09/93 Reporting Units: mglkg
Lompeurnd Name CAE No. Reporzing Limits(RL) Repmﬁng Resuits
Total Petroleum Hydrocarbons N/A 10 < RL
BEEX Distinction
Benzene 71-43-2 0.25 < RL
Toluene 108-88-3 20 < RL
Ethyibenzene 100414 10 < RL
m,p-Xylene* 1330-20-7 5.0 < RL
o-Xylene 1330-20-7 5.0 < RL
Sam‘agafes Percent Recovery Recovery Limils
Trifluorotoluene 88 50 - 150
Bromoflucrobenzene 93 50 - 156G

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

0003
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Alden Analytical
Laboratories, Inc.

TPORT OF ANALYTICAL T
WYPH-G Duplicate Summary

ULTS

Client: Retec Alden Project Number: 930606i/1
Cliens Sample Number: NIA Alden Somple Number: 4188 Dup

& Date of Sample Receipt: N/A Anuolysis Method: WIPH-G
Bate of Sample Exiraction: N/A Matrix: Soil

£ Date of Sample Analysis: 07/01/93 Repoiting Units: mg/kg

Compound Name Reporting Limits(RL) Sarple Result Duplicate Result
Total Peiroleum Hydrocarbons 12 19 24
BTEX Distinction
Benzene 0.25 < RL < RL
Toluene 20 < RL < RL
Eihylbenzene 10 < RL < RL
m,p-Xylene* 5.0 < RL < RL
g-Kylene 5.0 < RL < RL

Sarmple Duplicate gC

Eurrognies Percent Kecovery Percent Recovery Recovery Limits
Triflucrotoluene 81 81 50 - 150
Bromofluorobenzene 93 92 50 - 150

0004
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Alden Analytical
Laboratories, Inc.

WIPH-G Duplicate Summary

§ Client: Retec
 Cliene Sample Number: N/A
 Dote of Sample Recgipt N/A

‘ j@@te ,v:zf ngpie Amlyszs 0?/69/93

Repamng ifmz‘s mg/kg

Alden Pro;ect Number: 9306061/1

__________ apound Name Reporting Limis(RL) Sumple Result Duplivate Result
Total Petrolenm Hydrocarbons 10 16 16
BYEH Distinciion

% Benzene 0.25 < .RL < RL

I Toluene 20 < RL < RL

1 Eihylbenzene 10 < RL < BL

{_m,p-Kyiene* 5.0 < RL < RL

1 o-Kylene 5.0 < RL < RL

Sasmple Buplicate gc

Survegates Percent Recovery Percent Recovery Recovery Limits
Trifiuorotoluene 72 76 50 - 150
Bromofluorcbenzene 79 75 50 - 150
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Alden Analytical
L_aboratories, Inc.

Client: Retec Alden Project Number: 9306061/1
Client Sample Number: PD-1 Alden Sample Number: 4196
Date of Sample Receipt: 06/29/93 Analysis dMethod: WIPH-G
Date of Sample Extraction: N/4A Matrix: Soil
Date of Sample Analysis: 07/09/93 Reporting Units: mg/kg
Lompound Nome CAS No. ﬁegarzz’ag Eimits{RL) Reporting Resulis
Total Petrolevm Hydrocarbons N/A 300 3300
BTEX Distinction
Benzene 71-43-2 0.25 17
Toluene 108-88-3 20 45
Ethylbenzene 100-41-4 10 39
m,p-¥ylene* 1330-20-7 5.0 160
o-Kylene 1330-20-7 5.0 61
Surrogates Percent Becovery Recovery Limils
Trifluorotoluene 98 50 - 150
Bromofluorobenzene %1 50 - 150

“ m-Kylene and p-xylene cannot be separaied and are reporied here as 2 fotal of the two isomers.
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Alden Analytical
t aboratories, IncC.

EPOR

T OF ANALYTICAL

ISULTS

Client: Retec

Client Sample Number: PD-2
Date of Sample Receipt: 06/28/93
Date of Sample Extraction: N/A

i Dare of Sample Analysis: 07/01/93

Alden Project Number: 9306061/1
Alden Sample Number: 4197
Analysis Method: WIPH-G
Matrix: Soil

Reporting Units: mglkg

Compound Name C4E Ne. BReporting Limits(RL) Reporting Results

{ Total Petroleum Hydrocarbons N/A 19 < RL
BTEX Distinction
Benzene 71-43-2 0.25 < RL
Toluene 108-88-3 20 < RL
Eihylbenzene 100-41-4 10 < RL
m,p-Kylene* 1330-20-7 5.0 < RL
o-Xylene 1330-20-7 5.0 < RL

Swmgaies Percent Recovery Recovery Limiis
Triflucrotoluene 74 50 - 150
Bromoflucrobenzene 84 50 - 150

* 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.

Client: Retec Alden Project Number: 9306061/1

Llient Sampie Nuwnber: PD-3 Alden Sample Number: 4198

Bate of Sample Receipi: 06/29/93 Analysis Method: WIPH-G

Date of Sample Extraction: N/A Matrix: Soil

Date of Sample Analysis: 07/09/93 Reporting Units: mg/kg

Compound Nams LAS Ne, Reporting Limits(RL) Reporting Resulis

I Total Petroleum Hydrocarbons N/A 500 1700

BTEX Distinction
Benzene 71-43-2 0.25 7.5
Toluene 108-88-3 20 < RL
Ethylbenzene 100-41-4 10 12
m,p-Xylene*® 1330-20-7 5.0 48
o-Xylene 1330-20-7 50 12

Surrogaies Percent Recovery Recovery Limils
Trifluorctoluene 81 50 - 150
Bromofluorcbenzene 82 5G - 150

* m-Kylene and p-xylene cannot be separated and are reported here as 2 total of the two isomers.
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Alden Analytical
Laboratories, Inc.

REPORT OF ANALYTICAL

ESULTS

§ Clieni: Retec

§ CHent Sample Number: PD-4
Date of Sample Receipt: 06/29/93
Date of Sample Extraction: N/A

t Date of Sample Analysis: 07/01/93

Alden Project Number: 9306061/1
Alden Sample Number: 4199
Analysis Method: WIPH-G
Matrix: Soil

Reporting Units: mgfkg

Compound Name CAS Ne. Reporting Limits(RL) Reporting Results
Total Petrolewm Hydrocarbons N/A 19 < RL
BTEX Distinction
Benzene 71-43-2 0.25 < RL
Toluene 108-88-3 20 < RL
Biliylbenzene 100-41-4 0 < RL
m,p-Kylene* 1330-20-7 5.0 < RL
o-Kylene 1330-20-7 5.0 < RL

Ezgmgazes Percent Recovery Recovery Limits
Trifluoretoluene 72 50 - 150
Bromoefluorcbenzene 80 50 - 150

* 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
{ aboratories, Inc.

Client: Retec Alden Project Number: 9306061/1
Client Sample Mumber: PD-5 Alden Sample Number: 4200
Date of Sample Receipt: 06/29/93 Analysis Method: WIPH-G
§ Date of Sample Extraction: N/A Mogrix: Soil
Date of Sample Analysis: 07/G1/93 Reporting Units:  mg/kg
LCompound Neme CAS Ne. Reporting Limits(RL) Reporting Results
1 Total Petroleum Hydrocarbons N/A 19 < RL
BTEX Distinction
Benzene 71-43-2 0.25 < RL
Toluene 108-88-3 20 < RL
Hihylbenzene 100414 16 < RL
i mp-Kylene™ 1330-20-7 5.0 < RL
§ o-Kylene 1330-20-7 5.0 < RL
Surrogates Percent Hecovery Recovery Limils
Trifluorotoluene 73 50 - 150
Bromofluorcbenzene 75 50 - 150

* m-Xylene and p-xylene cannot be separated and are reported here as 2 total of the two isomers.
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APPENDIX E

REPORT OF LABORATORY ANALYSIS ON
GROUNDWATER AND CHAIN-OF-CUSTODY FORM
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Alden Analytical

Laboratories, inc.
ORT OF ANALYTICAL RESULTS
LHent: Retec Alden xgrojeci Number: 9306041/1
e Samiple Number: NIA Alden Sample Mumber: BLANKI
Bare of Sample Receipt: N/A Analysis Method: EFPA 624
Dae of Sample Extraction: N/A Matrix: Water
Date of Sample dnalysis; 06/21/93 Reporting Units: ug/L
C?ampamd Name CAS Neo. E@p@riiﬂg Limitg{RL) Eeparéing Resulis
& 14-87-3 1 <RL
T5014 i <RL
74-83-9 i <RL
1Chi 75-00-3 i <RL
'E‘mhlezoﬂumomethane 75-69-4 1 <RL
1. i-Dichloroetbene 75-35-4 i <RL
£ 75-15-0 1 <RL
§7-64-1 10 <RL
iMethylene Chloride 75-09-2 10 <RL
{1-1,2-Dichloroethene 156-60-5 1 <RL
11,1-Dichlorosthane 75:34-3 i <RL
SVinyl Acetite 108-054 10 <RL
= ,2-Dichloroethene 156-60-5 i <RL
Chioroform 67-66-3 1 <RL
£2-Butanone {(Methyl Ethyl Kep) 78-93-3 i0 <RL
1.2-Dichloroethane 107-06-2 { <RL
£1,1,1-Trichlorosthane 71-55-6 1 <RL
$Carbon Tetrachioride 56-23-5 1 <RL
$8enzene 71-43-2 1 <RL
Trichloroethene 79:01-6 i <RL
1. 2-Dichloropropane 78-87-5 1 <RL
Bromodichloromethane 75-37-4 i <RL
Ec—§ .3-Dichloropropene 10061-81-5 1 <RL
2i-1,3-Dichloropropene 10061-02-6 i <RL
1,1,2-Trichlorosthanc 79005 i <RL
Dibromochioromethane 124-48-1 I <RL
£Bromoform 75-25-2 { <RL
4-Iiethyi-2-Peolanone (MIBK) 108-10-1 jiY <RL
Toluene 108-88-3 i <RL
Teirachioroethene 127-18-4 i <RL
J-Hexanone 591-78-6 i0 <RL
§Chiorobenzene 108-90-7 1 <RL
ifthyibenzene 100-41-4 1 <RL
im,p-Xylene* 1330-20-7 i <RL
Styrene 100-42-5 1 <RL
o-dylene 1330-20-7 1 <RL
§1.1,2,2,-Tetrachloroethane 79-34-5 1 <RL
Dichlorobenzene " - 541-73-1 1 <RL
0002

PLTS_024894



Alden Analytical
Laboratories, inc.

T OF ANALYTICAL RESULTS

"Clieni: Retec Alden Project Number: 9306041/1
Clignr Sample Number: N/A Alden Sample Number: BLANKI
Date of Sample Receipt: N/A Analysis Method: EPA 624

Date of Sample Extraction: N/A Matrix: Water

| Date of Semple Analysis: 06/21/93 Reporting Units: ug/L

Compound Name CAS No. Reporting Limits{RL) Reporting Resulis
i1,4-Dichiorobenzene 106-46-7 1 <RL
1,2-Dichiorobenzene 95-50-1 1 <RL
Amouni Added Percent Recovery Recovery Limiis
750 ng 106 76-114
250 ng 99 88-110
250 ng 97 86-115

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

0003

PLTS_024895



Alden Analytical

Laboraiories, InC.
T OF ANALYTIC/
Client: ' Retec Alden Project Numiber: 930604171
3 Clianr Sample Mumber: N4 Alden Somple Number: BLANKZ
1 Dare of Sample Receipt: N/A Anglysis Method: EPA 624
2 Date of Sample Extraction: N/A Matrix: Water
£ -Dave of Sample Analysis: 06/22/93 Reporting Units: _ ug/L
LAE Ne. Repa;ﬁazg Limies{RL) Rep@rﬁng Besulls
74813 i <RL
75014 L <RL
Homelna 74-83-9 t <RL
{Chioroethane 75-00-3 1 <RL
Trichlorofluoromethane 75-69-4 i <RL
11, 1-Dichloroethene 75:35-4 1 <RL
75-15-0 i <RL
§7-64-1 10 <RL
75:09-2 i0 <RL
, 156-60-5 i <RL
21, 1-Dichlorcethane 75-34-3 I <RL
2Vinyl Acetate 108-05-4 10 <RL
%M 2-Dichloroethene 156-60-5 1 <RL
Chioroform 67-66-3 1 <RL
2+Butznone (Methyl Byl Ket) 78-93-3 16 <RL
1,2-Dichlorcethane 107-06-2 i <RL
1,1,1-Trichloroethane T1-55-6 i <RL
$Carbon Tetrachloride 56-23-3 1 <RL
BDenzene 71-43-2 1 <RL
Trichlorosthene 79-01-6 1 <RL
1,2-Brichioropropane 78-87-5 1 <RL
#Bromodichloromethane V5274 1 <RL
fc-1,3-Dichloropropene 10061-01-5 i <RL
t-1,3-Dichioropropene 10061-02-6 I <RL
21,1,2-Trichloroethane T9-60-5 1 <RL
Dibromochloromethane 124-48-1 i <RL
§Bromoform 75-25-2 i <RL
4-pethyl-2-Penianone (MIBK) 108-10-1 16 <RL
Toluene 108-88-3 i <RL
Tetrachloroethene 127-18-+4 1 <RL
2-Hexanone 591-78-6 10 <RL
$Chlorobenzene 108-90-7 1 <RL
%Eﬁhyibﬁmzne 100-41-4 1 <RL
im,p-Kylene® 1330-20-7 1 <RL
(Styreoe 100-42-5 1 <RL
‘o-Kylene 1330-20-7 1 <RL
:1,1,2,2,-Tetrachloroethane 79-34-5 1 <RL
-1,3-Dichlorobenzene - 541-73-1 1 <RL
0004
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Alden Analytical
Laboratories, InC.

REPORT OF ANALYTICAL RESULTS

Alden Egmjecr Number: 9306041/1
Alden Somple Number: BLANK2
Analysis Method: EPA 624
Magrix: Warer

Reporting Units: _ug/L

%EEIZI Py E@IEC

Client Sample Number: N/A

Dgie of Sample Receipt: N/A

Date of Sample Extraction: N/A
Date of Sample Anglysis: 06/22/93

pound Name CAS No, Reporting Limits(RL) Reporting Resulis
1,4-Dichlorobenzene 106-46-7 T <RL
1, 2.Dichlorobenvene 95-50-1 i <RL
$am§gzes Amount Added Peveent Recovery Recovery Limits
d4-1,2-Dichlorosthane 250'ng 160 76-114
#d8-Toluene 250 ng 160 88-110
Bromoflugrobenzene 250 ng 102 86-115

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

00405
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Alden Analytical
Laboratories, Inc.

Volatiles Matrix Spike/Matriz Spike Duplicate Hecoveries

Clieni: RETEC Alden Project Number: 9306041/1
Cliens Somple Number: N/A Alden Sample Number: 4089
Date of Sample Receipi: N/A Analysis Method: EFA 624
Date of Sample Exiraction: N/A Matrix: - Water
Date of Sample Analysis: 06/18/93 Reporting Units: ug/L
g ,
Spike Sampie BS MS oc
Compound Added Concengration Concentration | % Limits
L (ug/L) {ug/l) Rec, Rec.
* 1
1,1-Dichioroethene 50 ¢ 55.20 110 61 - 145 |
FTrichlorocthene 50 Lt 57.45 115 i 71-120
Benzene ] 50 0 54,10 108 76 - 127
Toluene 50 0 50.45 10 6~ 125
& Chlorobenzene 50 g 48.65 87 75+ 130
Spike MSD MSD % goc Limits
Compound Added Concentration % RPD
(g/L) (ugl/l) Rec. RPD REC.
iy
1,1-Dichicroethene 50 51.33 103 £.9 14 61 - 145
Trichloroethene 1 50 53.28 107 7.5 14 1 71-120
Benzene ' 56 50.60 101 8.7 i1} 76-127
Toluene i 50 51.99 104 3.0 13 | 76-125
Chigrebenzene 56 §1.42 103 5.5 13 75 - 130
0006
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Alden Analyiical
Laboratories, Inc.

FEYTICAL RE
| Client: Retec Alden Project Number: 9306041/1
¢ Client Sample Number: MW-1 Alden Sample Number: 4106
| Date of Sample Receipt: 06/17/93 Analysis Method: EPA 624
i Date of Sample Extraction: N/A Matrix: Water
1 Date of Sample Analysis: 06/22/93 Reporting Units: ug/L
Compound Nome CAS Np. Reporting Limits(RL} Reporting Resulis
fBenzene 71-43-2 500 20000
iTnhuene 108-88-3 500 14000
Hihylbcozene 100-41-4 500 840
m,p-Kylene® 1330-20-7 500 4700
o-Xylene 1330-20-7 500 2000
$zgrs'9§az‘es Amount Added Percent Recovery Recovery Limils
d4-1,2-Dichloroethane 250 ng 109 76-114
d8-Toluene 250 ng 96 88-110
Bromoflucrobenzene 250 ng 95 86-113

* m-Kylene and p-Xylene cannot be separated and are reported here as a toial of the iwo isomers.
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Alden Analyiical
Laboratories, Inc.

éfﬁ@ﬁ:ﬁ@ﬂx Alden Project Number: 0306041 /1
| Client Sample Number: MW-2 Alden Sample Number: 4107
| Dote of Sample Receipt: 06/17/93 Analysis Method: EPA 624
§ Date of Sample Extraction: N/A Matrix: Water
¢ Date of Sample Anplysis: 06/21/93 Reporting Units: _ug/L
Compound Name @ﬁ% Ho. Reporting Eimits(BL) Reporting Resules
oromethane 74-87-3 i <RL
iyt Chioride T5:01-4 50 1100
pmethane 74-83-9 i <RL
oroethane 75-00-3 i <RL
richloroflioromethane 75-69-4 i <RL
A -Dichloroethene 75-354 i 25
‘srbon Disulfide 75-15-0 1 <RL
Acetone 67:64-1 10 <RL
ethviene Chigride 15092 10 <RL
it-1,2-Dichioroethene 156-60-5 1 25
1, 1-Dichloroethane 75:34-3 1 <RL
/inyl Acetate 108-05-4 10 <RL
Eswi .2-Dichiorocthenc 156-60-5 50 9300
Chiloroform 67-66-3 1 <RL
2-Butanone {Methyl Ethyl Ket) 78-83-3 10 <RL
1,2-Dichloroethane 107-06-2 i < RL
21,1, 1-Trichioroethane 71-55-6 1 <RL
Carbon Tetwrachloride 56-23-5 1 <RL
{Benzene 71-43-2 i 28
Thrichioroethene 79:01-6 50 1400
11,2-Dichioropropane 78-87-5 1 <RL
fHromodiciicromettiane T5-27-4 1 <RL
c-1,3-Dichloropropene 10061-01-5 1 <RL
1-1,3-Dichloropropene 10061-02-6 1 <RL
1,1,2-Trichioroethane T9-00-5 i <RL
Diibromochloromethane 124-48-1 1 <RL
Bromoform 75-25-2 i <RL
4-fethyi-2-Pentancoe (MIBK) 108-10-1 10 <RL
Toluene 108-88-3 i 7.2
" Tetrachloroethene 127-18-4 i 170
: 591-78-6 10 <RL
108-80-7 i <RL
‘ 100-41-4 1 <RL
g 1330-20-7 1 <RL
Styrenc 100-42-5 1 <RL
fo-Kylene 1330-20-7 1 <RL
1,1,2,2 -Tetrachloroethane 79-34-5 1 <RL
£1.3-Dichlorobenzene 541-73-1 1 <RL
0008
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Alden Analytical
Laboratories, InC.

v “Cliens: Retec Alden Profect Number: 9306041/1

Client Sample Number: MW-2 Abden Sample Number: 4107

Dute of Sample Receipr: 06/17/93 Analysis Method: EPA 624

Dave of Sample Extraction: N/A Matrix: Water

Date of Sample Analysis: 06/21/93 Reporting Units: ug/L

Compound Name CAS No. Rep@rtiﬁg EdmiisfRL) Repmﬁiﬁg Resulls
21,4-Dichlorobenzenc 106-46-7 t <RL
11,2-Dichlorobenzene 95-50-1 1 <RL
aﬁtes Amount Added Percent Recovery Recovery Limils

1,2-Dichloroethane 250 ng 97 76-114
1d8-Tolueve 250 ng 102 88-110
‘Bromofluorobenzene 250 ng 161 86-115

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

0008
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Alden Analytical
Laboratories, Inc.

REPORT OF ANALYTICAL RESULTS
“Client: Retec Alden Project Number: 9306041/1
§ Cient Somple Number: MV/-3 Alden Somple Wumber: 4108
 Daie of Sample Receipt: 06/17/93 Analysis Method: EFA 624
Date of Sample Extraction: N/A Mairix: VWater
Date of Sample Analysis: 06/22/93 Reporting Units:  ug/L
CAS Ne, Reporting Limiis(RL) Reporting Fesults
71432 500 4800
108-88-3 500 21800
100414 500 1900
1330-20-7 500 7900
1330-20-7 500 4400
S&mgaies Amount Added Percent Recovery Recovery Limiis
%&M-i ,2-Dichloroethane 250 ng 108 76-114
48-Toluene 256 g 108 88-110
Bromeflucrobenzene 250 ng 112 86-115

* m-Kylene and p-Kylene cannot be separaied and are reported here as a total of the two isomers.

0010
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Alden Analytical
Laboratories, Inc.

“Client: Retec Alden Project Number: 930604171
Chens Sample Number: MW-4 Alden Sample Number: 4109
Date of Soemple Receipt: 06/17/93 Analysis Method: EPA 624
i Date of Sample Exiraction: N/A Matrix: Warer
§ Date of Sample Analysis: 06/21/93 Reporting Units: ug/L
Compound Moame CAS No. Reporiing Limis(RL) Reporting Resulls
71-43-2 1 <RL
108-88-3 1 <RL
100414 1 <RL
1336-20-7 i <RL
1330-20-7 1 <RL
Surrogates Amouns Added Percent Recovery Recovery Limits
dd-1,2-Dichloroethane 250 ng 110 76-114
1d8-Toluene 250 ng 104 88-110
iBromoflucrobenzene 250 ng 103 86-115
* m-Kylene and p-Xylene cannot be separated and are reported here as a total of the two iscmers.
nril
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Alden Analytical
Laborafories, Inc.

Chient: Retec Alden Froject Number: 9306041/1
CHene Sample Number: MW-5 Alden Sample Number: 4110
Date of Sample Receipt: 85717/93 Analysis Method: EFPA 624
Date of Sample Extraction: N/A Matrix: Water
£ Date of Sample Analysis: 06/22/93 Reporting Units: ug/L
LAS Ne. Reporting Limits(RL) Reporting Resulls
T1-43-2 1 <RL
108-88-3 1 <RL
100-41-4 1 <RL
1330-20-7 i <RL
1330-20-7 1 <RL
Surrogates Amount Added Percent Recovery Recovery Limils
1d4-1,2-Dichloroethane 250 ng 109 76-114
48-Toluene 250 ng 104 88-110
#Bromofluorcbenzene 250 ng 103 86-115

* m-Xylene and p-Kylene cannot be separated and are reporied here as a iotal of the two isomers.

0012
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1011 S.W. Klickitat Way

s
AMSMETTAL LETTER FAX ((zog)) 2211—2839
T Joe Hickey DATE: August 5, 1993
WDOE JOB NOG.: 3-1274-200

3190 160th Ave, 5.E.
Bellevue, WA 98008

BIECE: Sﬁs Chmm@mm@ﬁ R@g}@z‘t ﬁ@y g‘i:f@@% Pacﬁﬁy? S@&tﬂs P‘a;rks Dawtment
and Recreation.

ENCLOSED FLEASE FIND: One copy of the report, identified above, prepared for s
the City of Seatile Parks Department and Recreation,

SHOULD YOU HAVE ANY QUESTIONS, PLEASE FEEL FREE T0 CTALL ME.

SINCERELY,
DIATION TECHENOLOGIES, INC.

L W,.ﬂ {? &7 5/’ /"Lf’ A /’i% L &4 //‘/:‘/(/

Dan Stremcha
CC: D, Hayes - RETEC
T. Motzer - City of Seattle

REMEDIATION TECHNOLOGIES INCORPORATED
(?\9 Concord, MA « Piisburgh, PA = Fort Collins, CO @ Austin, TX @ Billings, MT =+ Chapel Hill, NC = St Poul, MN = Seaille, WA = Mcndewlle LA = Tucson, AZ # lthaca, NY
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