Kennedy/Jenks Consultants
DRAFT

26 May 2017

Draft Technical Memorandum

To: Tamara Cardona, PhD - Washington State Department of Ecology
From: Dean Malte; Ty Schreiner

Subject:  Duwamish Fill Site (CSID 77)
Site Status and Historical Review Summary
K/J 1696059*00

This Technical Memorandum presents a summary of historical uses, previous environmental
investigations and existing data, current status, and additional potential data needs for the
Duwamish Fill Site (Site).

This summary is based on the following information sources:

® Reports, correspondence, analytical data, and other information included in the Site file
materials maintained by the Washington State Department of Ecology (Ecology).

e Historical aerial photographs obtained from the Washington State Department of Natural
Resources (DNR) (1951, 1959, 1961, 1965, 1970, 1974, 1978, 1982, 1985, 1988, 1992,
1996) and Quantum Spatial of Anchorage, Alaska (1946, 1967), and viewed online at
the King County iMAP website (http://gismaps.kingcounty.gov/iMap/) (1936, 1992, 2000,
2002, 2005, 2007, 2009, 2012, 2013, 2015) and Google Earth (1990, 2002-2007, 2009-
2016). Representative historical aerial photographs are included in Attachment 1.

Overview

The Site is located in the city of Tukwila, Washington (Figure 1), and is approximately 8 acres in
size. The Site is bounded to the west by Tukwila International Boulevard (TIB; aka Highway 99),
to the east by an onramp to northbound Highway 599, and to the north by an onramp to
southbound Highway 599. TIB and the northbound Highway 599 onramp intersect near the
southern end of the Site.

The Site is currently undeveloped and mostly covered with vegetation including trees and brush.
The Site includes an “upper area” (defined as the southern portion; approximately 3 acres) and
a “lower area” (defined as the northern portion; approximately 5 acres) with an elevation
difference between the upper area and lower area of approximately 40 feet (refer to Figure 2).

A topographic ridge is used to determine the boundary between the two areas. (Note: The
designations of upper area and lower area are used throughout this Technical Memorandum.)
The upper area is accessed from TIB and is covered with thick vegetation except for several
small clearings located at and north of the southern access point. The lower area is separated
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from the upper area, and from the roadways to the east and west, by steep embankments; it is
entirely covered with vegetation with the best access from the onramp to the north. In general,
the lower area is a shallow depression with a wetland area located in its western portion.

The Site was used by the Washington State Department of Transportation (WSDOT) as a
landfill for street cleaning waste beginning in the early 1970s and continuing through the early
1990s. The WSDOT wastes primarily included street sweepings and sludge from regular street
maintenance, but also may have included spill cleanup materials. The WSDOT wastes were
typically placed in stockpiles and subsequently spread out over the ground surface. In addition,
several 55-gallon drums possibly containing residual paint, asphalt patch material, or ethylene
glycol were reportedly placed at the Site on the bank between the upper and lower areas
[United States Environmental Protection Agency (USEPA), 1990; location shown on Figure 2].
A work plan for assessment of the drums was included in Ecology’s records (Hart-Crowser
1990), but it does not appear that the work was performed.

Prior to placement of the WSDOT waste, the Site was used as farmland which was covered in
1965 when Highway 599 was constructed (see Site History below).

The WSDOT wastes are the primary suspected source of environmental contaminants at the
Site. The primary contaminants of potential concern (COPCs) include metals and carcinogenic
polycyclic aromatic hydrocarbons (cPAHS), with other potential COPCs including total petroleum
hydrocarbons (TPH), volatile organic compounds (VOCS), polychlorinated biphenyls (PCBs) and
pesticides, and semi-volatile organic compounds (SVOCSs) (see Historical Sampling and
Analysis below).

Site History - Aerial Photograph Summary

This section provides a summary of Site development history based on historical aerial
photographs; copies of select historical aerials are included in Attachment 1.

Prior to 1965, the lower area of the Site was used as farmland. Aerial photographs from 1936,
1946, 1951, 1959, and 1961 show flat, cultivated fields covering most of the lower portion of the
Site. The fields include the area of the existing wetland, which does not appear to have been
present at the time. Linear features which may be irrigation ditches are visible around the
perimeter of the fields on the 1946 photograph. The embankment separating the upper and
lower areas of the Site is visible on the pre-1965 aerial photographs and is covered with trees
and other vegetation.

The upper area of the Site appears undeveloped on the 1936 and 1946 photographs. A

roadway with several small structures, possibly residences, is visible in the upper area on the
1951, 1959, and 1961 photographs. Several of the residences appear to have been located on
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the southern portion of the upper area of the Site. In addition, what appears to be an
automotive service facility is visible on the 1951 (under construction), 1959, and 1961
photographs at the southern end of the Site. Most of the area covered by this facility is located
south of the Site (current location of the Highway 599 onramp and gravel median) but appears
to have included the southernmost portion of the upper area of the Site.

The 1965 aerial photograph shows extensive madifications to the Site and adjoining areas
related to construction of Highway 599 and associated ramps. The residences and automotive
service facility visible on earlier photographs have been removed. Fill materials appear to have
been placed over most of the Site, except the central portion of the lower area. Fill was placed
beneath the Highway 599 ramps north and east of the Site, and beneath a construction access
road visible along the western margin of the Site, east of TIB. Standing water may be present in
the central portion of the lower area. Fill material also appears to have been placed in the upper
area of the Site. Most of the vegetation visible on earlier photographs has been removed or
covered with fill. The onramp located east of the Site was constructed on an elevated berm,
creating a steep embankment between the roadway and the lower area of the Site.

The completed Highway 599 roadway and ramps are visible and in use on the 1967 aerial
photograph. Standing water appears to be present in the lower area at the approximate location
of the existing wetland, which appears to have been established after placement of the
construction-related fill. Two ditches are visible in the upper area, and both bisect the
construction access road. The ditches appear to convey surface water runoff. The northern
ditch is aligned with a similarly-sized ditch located across TIB to the west, presumably
connected by a culvert. The ditches appear to connect the upper and lower areas, and appear
to discharge to the wetland area (although the exact routes are unclear). Other small channels
and possible erosional features are visible on the slope between the upper and lower areas, and
the roadway embankment along the eastern Site margin. Both ditches are also visible on the
1970 aerial photograph, but are obscured by vegetation and fill placed by WSDOT photos from
subsequent years.

Placement of fill by WSDOT in the upper area is evident on the 1974 aerial photograph, and in
the lower area on the 1978 photograph. A cleared and graded area is visible at the southern
end of the upper Site on the 1967 and 1970 photographs, but it is unclear if this is related to
placement of WSDOT waste materials or to Highway 599 construction. Based on aerial
photographs, dumping of waste material at the Site by WSDOT appears to have started
between 1970 and 1974 in the upper area, and between 1974 and 1978 in the lower area.
(Note: Information in Ecology’s file indicates that WSDOT waste dumping started after 1965,
but exact dates are not specified.) Information in Ecology’s Site file indicating that dumping of
WSDOT waste material at the Site ended in the early 1990s is consistent with the 1992, 1996,
and more recent aerials.
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The location and extent of visibly apparent street waste material dumping (i.e., active fill areas)
is depicted on aerial photographs in Attachment 1, and the final overall extent of WSDOT street
waste fill (based on aerial photographs) is shown on Figures 2 and 3. Attachment 1 also
includes aerial photographs that show the Site area prior to Highway 599 construction, and the
extent of Highway 599 construction fill placement. (Note: Fill and or waste materials may be
present beyond the margins depicted on the aerial photographs and Figures 2 and 3,
particularly on the slope between the upper and lower areas.)

Aerial photographs from the 2000s and 2010s show continued growth of vegetation throughout
the Site, including most areas over which WSDOT waste materials were placed. In the upper
area, a persistent bare patch is visible over the southwestern portion of the former waste fill
area. Accumulated garbage is visible around the perimeter of the bare patch on the 2000
photograph, but was removed by 2002 and is not visible on subsequent photographs. In the
lower area, vegetation cover generally increases through the 2000s and 2010s, but persistent
bare and/or thinly vegetated areas are visible over the former WSDOT waste fill placement area
east of the wetland. Vegetation over the former waste fill area appears to be primarily low brush
or grasses, with limited growth of trees. Trees are present primarily to the west and south of the
wetland, including the slope between the upper and lower portions of the Site.

The extent of the wetland area is generally not distinguishable on the historical aerial
photographs. For reference, the margins of the wetland area shown by Hart-Crowser (1989,
1991, 1992) are shown on the aerial photographs in Attachment 1 and on Figures 2 and 3.

Historical Sampling and Analysis

Sampling and laboratory analysis of waste materials dumped at the Site (street sweepings and
vactor truck sludge) and environmental media at the Site (soil/sediment, surface water, and
groundwater) were performed between 1987 and 1992. No sampling has been reported for the
Site since 1992.

Samples collected and analyses performed are summarized in Table 1 and findings are
discussed below. Copies of the available reports and data summary tables from these reports
are included in Attachment 2, where available, and copies of laboratory analytical data reports
are included in Attachments 3 and 4 as referenced in the following sections.

WSDOT Waste Material Characterization
In the late 1980s, multiple samples of WSDOT waste materials were collected for
characterization [Ecology and Environment (EE) 1990]. In May 1987, King County Metro

Transit (METRO) collected one sample of vactor truck sludge immediately after it was placed at
the Site. In January through March 1988, WSDOT collected a total of 34 samples including
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12 identified as “landfill” samples from materials located at the Site, 10 described as “street
sweepings”, four described as “vactor” materials, and eight described as “along SR5” or “SR5".
It is unclear how much of the material represented by the “street sweepings”, “vactor”, and
“SR5” samples was placed at the Site, but it is presented by WSDOT as being representative of
their street wastes. No maps, notes, or chain-of-custody (COC) documents are available for

these samples.

The May 1987 METRO sample was analyzed for total metals, and the 1988 WSDOT samples
were analyzed for leachable metals (using EP TOX methodology). All samples were also
analyzed for oil/grease (Method 503A).

Leachable metals detected in the 12 WSDOT samples collected at the Site (“landfill” samples)
included barium [up to 2.67 milligrams per liter (mg/L)], cadmium (up to 0.2 mg/L), copper (up to
0.55 mg/L), nickel (up to 0.85 mg/L), lead (up to 20.73 mg/L), selenium (up to 0.14 mg/L), and
zinc (up to 15.05 mg/L). The lead concentration in three “landfill” samples was above the
dangerous waste criterion of 5 mg/L (5.38 to 20.73 mg/L). The specific locations of these
samples are not indicated in Ecology’s file materials.

Leachable cadmium, copper, nickel, lead, and zinc were also detected in the WSDOT “street
sweepings,” “vactor,” and “SR5” samples, with lead concentrations above the dangerous waste
criterion of 5 mg/L in three samples (13.05 to 22.01 mg/L). The available information suggests
that at least some of the material represented by these samples was likely placed at the Site,
but the specific disposition of the sampled materials is not indicated.

Oil and grease concentrations in the 12 “landfill” samples ranged from 8.2 to 337.8 milligrams
per kilogram (mg/kg), and from 1.4 to 417.6 mg/kg in the “street sweepings,” “vactor,” and “SR5”
samples.

Total metals detected in the 1987 METRO sample included iron (1194.5 mg/kg), nickel
(3.2 mg/kg), lead (141.1 m/kg), and zinc (89.2 mg/kg); oil/grease was detected at 1,400 mg/kg.

A copy of data sheets from Federal Testing Laboratories for the 1987 METRO and 1988
WSDOT and samples is included in Attachment 2.

Surface Soil / Sediment

Surface soil and sediment samples were collected on multiple occasions between 1989 and
1991 by Ecology, the city of Tukwila, and the Seattle-King County Department of Public Health
(SKCDPH). Sample locations are approximate (Ecology samples) or unverified (Tukwila and
SKCDPH samples), and descriptions of sampling methods are limited (particularly for the
Tukwila and SKCDPH samples).
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July 1989 Ecology Samples

Five surface soil samples were collected by Ecology on 24 July 1989. Based on Ecology’s field
notes and Field Sampling Report (Ecology 1989; copy included in Attachment 5), four samples
(S1, S2, S5, and S6) appear to have been collected from recently placed WSDOT waste
materials in the upper area, and one (S3) from a bare patch in the lower area. Sampling was
also attempted near the southwestern end of the wetland area, but was unsuccessful. The
approximate sample locations, based on Ecology’s notes and a draft field map, are shown on
Figure 2.

All five samples were analyzed for total metals and samples S1, S2, S3, and S5 were also
analyzed for VOCs, SVOCs including PAHs and phenols, and pesticides/PCBs. [Note: The
COC lists hydrocarbon, oil/grease, and herbicides analyses which do not appear to have been
performed. The COC lists sample S3 as an “upland” sample and sample S5 as a “wetland”
sample, which appear to be incorrect. The field map shows a sample “S4” near the wetland, but
no sample “S4” was submitted for analysis.]

VOCs and pesticides were not detected at concentrations above the laboratory reporting limits.
PCB Aroclor 1254 was detected in all four samples analyzed at concentrations of 38 to

86 micrograms per kilogram (ug/kg), below the Model Toxics Control Act (MTCA) Method B soil
cleanup level (CUL) of 500 pg/kg.

Total carcinogenic cPAHs were detected in all four samples analyzed at concentrations of

127 to 254 pg/kg [based on summation of detected cPAH compounds using toxicity equivalency
factor (TEF) methodology; nhon-detected cPAH compounds were not included in the
summation], above the MTCA Method A soil CUL of 100 pg/kg. Other SVOCs, including non-
carcinogenic PAHSs, phthalates, and pentachlorophenol (PCP) were detected at concentrations
well below MTCA Method A/B CULs. [Note: A review of the SVOC data by Manchester
Environmental Laboratory (Manchester 1990a) concluded that the data were of limited use
based on uncertainty with quantitation, but were useful qualitatively to show that the detected
compounds were present.]

Total metals detected in the July 1989 samples include arsenic, cadmium, chromium, copper,
mercury, nickel, lead, selenium, and zinc. The total lead concentrations in upland samples S1,
S2, and S6 (292 to 728 mg/kg) were above the MTCA Method A soil CUL of 250 mg/kg.

A copy of a data summary (from EE 1990] showing detected analytes is included in
Attachment 2, and a complete laboratory report is provided in Attachment 4.
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Ecology Waste Pile Samples April and July 1990

Ecology collected soil samples from a plastic-covered stockpile located in the upper area on

13 April 1990 and 3 July 1990; both samples were designated “DOT-OIil.” The stockpile was
described in an Ecology field report dated 3 July 1990 (Ecology 1990b) as approximately 3 feet
high and 6 feet long with a blackish color and petroleum odor (copy included in Attachment 5).
WSDOT indicated that the material was from a roadway spill cleanup that was stored at the Site
temporarily (EE 1990).

The sample collected on 13 April 1990 was analyzed for total and leachable [using toxicity
characteristic leaching procedure (TCLP) methodology] priority pollutant metals, and the sample
collected 3 July 1990 was analyzed for VOCs, SVOCs, pesticides/PCBs, and TPH. (Note: Both
of the COCs for the “DOT-Qil” samples list the same VOC, SVOC, pesticides/PCB, and metals
analyses, but the actual analyses appear to have been split between the two samples.)

Total arsenic was detected at a concentration of 35.4 mg/kg, above the MTCA Method A soil
CUL of 20 mg/kg. Other metals detected at concentrations below MTCA soil CULs included
chromium, copper, lead, nickel, and zinc. TCLP metals including barium, cadmium, and lead
were detected at concentrations below dangerous waste criteria.

Pesticides and PCBs were not detected in the “DOT-Qil” sample. Detected VOCs included
toluene (1,400 pg/kg, “J” flagged), ethylbenzene (3,500 pg/kg), and total xylenes (24,000 pg/kg);
detected SVOCs included naphthalene (73,000 pg/kg), 2-methylnaphthalene (100,000 ug/kg),
dimethylphthalate (1,900 ug/kg, “J” flagged), and bis(2-ethylhexyl)phthalate (2,200 pg/kg, “J”
flagged). TPH (identified as gasoline) was detected at a concentration of 1,700 mg/kg, above
the MTCA Method A soil CUL of 100 mg/kg. The total xylenes and naphthalene concentrations
were also above MTCA Method A soil CULs.

The stockpiled material was reportedly removed from the Site (EE 1990), but the stockpile was
not fully covered and appears to have been placed directly on the ground surface, indicating a
potential for migration of COPCs into Site environmental media prior to removal of the
stockpiled material from the Site.

February 1991 City of Tukwila Samples

On 8 February 1991, the city of Tukwila sampled material that had been dumped at the Site
within the preceding 2 weeks. A 15 March 1991 letter (Tukwila 1991) describes the collection of
three surface soil samples from low spots between dump piles where rain water had gathered.
The samples were presumably collected from the upper area, but no map or COC were
identified in Ecology’s file materials. An analytical report from Laucks Testing Laboratories
(attached to the 15 March 1991 letter; copy included in Attachment 4) lists three samples
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(designated #1, #2, and #3) with all three analyzed for TPH and sample #1 also analyzed for
VOCs, pesticides/PCBs, SVOCs, and total metals (23 metals analyzed).

TPH (using Method 418.1) was detected in all three samples at concentrations of 460 to

1,300 mg/kg, below the MTCA Method A soil CUL of 2,000 mg/kg. VOCs were not detected in
sample #1 except for acetone (17 pg/kg) and methylene chloride (4 pg/kg) at concentrations
below MTCA soil CULs. PCBs and pesticides were not detected in sample #1 except for beta-
BHC (beta-hexachlorocyclohexane) at a concentration of 25 ug/kg, below the MTCA Method B
soil CUL of 556 pg/kg.

SVOCs detected at concentrations above MTCA Method A/B soil CULs included total cPAHS,
which were detected in sample #1 at a concentration of 118 pg/kg (based on summation of
detected cPAH compounds using TEF methodology), above the MTCA Method A soil CUL of
100 pg/kg.

Metals were detected in sample #1 at concentrations above MTCA Method A soil CULs
including cadmium (3.2 mg/kg; above the MTCA Method A CUL of 2 mg/kg) and mercury
(20 mg/kg; above the MTCA Method A CUL of 2 mg/kg).

April 1991 Seattle/King County Health Department Samples

The SKCDPH collected three surface soil samples at the Site on 16 April 1991. A letter dated
23 April 1991 (SKCDPH 1991) indicates that the three samples were composite samples that
were collected “around the site”, but no maps or COC documents were identified in Ecology’s
file materials. Analytical reports from Alden Analytical Laboratories, Inc. for PAH analyses and
from Sound Analytical Services, Inc. for TPH and total metals analyses were included in
Ecology’s files (copies included in Attachment 4).

TPH (using Method 8015-Modified, listed as Total Extractable Hydrocarbons on laboratory
report) was detected in all three samples at concentrations of 1,100 to 1,800 mg/kg, below the
MTCA Method A soil CUL of 2,000 mg/kg.

Total cPAHs were detected in all three samples at concentrations of 311 to 674 ug/kg (based on
summation of detected cPAH compounds using TEF methodology), above the MTCA Method A
soil CUL of 100 pg/kg.

Total lead was detected in two samples at concentrations above the MTCA Method A soil CUL
of 250 mg/kg (282 and 624 mg/kg) and in the third sample at 87.9 mg/kg. Other metals
detected at concentrations below MTCA Method A/B soil CULs included barium, cadmium,
chromium, mercury, and silver.

w:\2016\1696059.00_wa_doe_lusts\2017_duwamish_fill_techmemo\draft\draft_techmemo_duwamishfill_cdid_77.doc



Kennedy/Jenks Consultants

Draft Technical Memorandum

Tamara Cardona
26 May 2017
1696059.00
Page 9

Surface Water

Surface water samples were collected on three occasions between January and May 1990 by
Ecology and WSDOT. Sample locations are approximate (Ecology samples) or unverified
(WSDOT samples), and descriptions of sampling methods are limited for the WSDOT samples.

January 1990 Ecology Samples

Four surface water samples were collected by Ecology on 30 January 1990. Based on an
Ecology Sampling Report and Protocol memorandum dated 13 February 1990 (Ecology 1990a;
copy included in Attachment 4) and hand-drawn field sampling map, the surface water samples
were collected from a catch basin in the lower area (SW-1), from standing water in the wetland
area (SW-2 and SW-3), and from east of the Site at a location (SW-4) where dye tracing
indicated the flow from SW-1 surfaced near the east-adjoining METRO South Base property
(see Figure 2). The Sampling Report and Protocol memorandum indicates that surface water
from the SW-4 location flows to METRO culverts which discharge to a stream and ultimately to
the Lower Duwamish Waterway (LDW).

The surface water samples were submitted to METRO Lab for analysis of total metals, VOCs,
SVOCs, and pesticides/PCBs. Results are summarized in a memorandum from METRO Lab
dated 1 March 1990 (METRO 1990; copy included in Attachment 4).

Pesticides, PCBs, VOCs, and SVOCs were not detected in any of the January 1990 surface
water samples. Metals results were not included in Ecology’s file materials, and a data
summary included in an October 1990 Work Plan document (EE 1990) indicates that METRO
did not perform the metals analyses because the samples were not preserved.

February 1990 WSDOT Samples

Two surface water samples were collected by WSDOT on 6 February 1990. The samples were
designated Site 1 South East Pond (SE-Pond) and Site 2 North West Pond (NW-Pond), but no
maps or COC documents were identified in Ecology’s file materials. Presumably these samples
were collected from standing water in the wetland area, but this could not be verified.

Results are presented in a Certificate of Analysis from Laucks Testing Laboratories (the
laboratory report is not dated but shows 6 February 1990 as the date the samples were
received) and include results for total metals, total PCBs, total organic halogens (TOX), PCP,
and PAHs. Results are listed in a data summary (from EE 1990) included in Attachment 2, and
a copy of the Laucks Testing Laboratories Certificate of Analysis is provided in Attachment 4.

Detected analytes included copper [up to 11 micrograms per liter (ug/l)], nickel (up to 10 pg/l),
zinc (up to 12 pg/l), PCP (up to 4 pg/l), TOX (up to 30 ug/l), and 2-methylnaphthalene (up to
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2 pg/l). The PCP concentration is above the potentially applicable MTCA Method B
groundwater CUL of 0.219 ug/l, and some potential surface water Applicable or Relevant and
Appropriate Requirements (ARARS) for protection of human health. The copper and nickel
concentrations are above some potentially applicable surface water ARARs for protection of
aquatic life.

May 1990 Ecology Samples

Ecology collected four surface water samples from the wetland area in the lower area on 8 May
1990. Sample locations and collection methods are described in the Ecology Sampling Report
and Protocol memorandum dated 2 October 1990 (Ecology 1990c; copy included in
Attachment 5). Samples SW-1 and SW-2 were collected from the southern portion of the
wetland area, sample SW-3 was collected from the central portion of the wetland area, and
sample GW-2 was collected from water which seeped into a 3- to 4-foot hole dug (by Ecology)
next to location SW-1. (Note: The SW-1, SW-2, and SW-3 samples collected in May 1990 are
from different locations than those with the same names collected in January 1990.)

The Sampling Report and Protocol memorandum indicates the surface water samples were
submitted to Ecology’s Manchester Environmental Laboratory for analysis; however, it appears
that the analyses were performed by Laucks Testing Laboratories (VOCs, SVOCs,
pesticides/PCBs) and AMTEST (Qil/Grease) with review by Manchester Environmental
Laboratory. The Sampling Report and Protocol memorandum also indicates the May 1990
samples were to be analyzed for total metals, but no metals data were identified for these
samples in Ecology’s file materials. Sample SW-2 was analyzed only for VOCs.

The May 1990 surface water sample results are presented in a Data Review report by
Manchester pLaboratory dated 29 June 1990 (Manchester 1990b). The data review included
VOC, SVOC, and pesticide/PCB analyses and all data were found to be acceptable for use.

No VOCs, SVOCs, pesticides, or PCBs were detected in the May 1990 surface water samples.
Oil/Grease was detected in all four samples at concentrations of 8.1 to 29.6 mg/L. Based on
field notes and the Sampling Report and Protocol memorandum, the Qil/Grease does not
appear to be related to petroleum hydrocarbons (no petroleum odor/sheen noted) and samples
were described as murky, turbid, and containing organic matter and/or decayed vegetation.

Sample results are listed in a data summary (from EE 1990) included in Attachment 2, and a
copy of the Manchester Data Review is provided in Attachment 4.
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Subsurface Soil

Subsurface soil samples were collected from soil borings advanced at the Site by Hart-Crowser
in 1988 and 1991 as part of an investigation performed by WSDOT. Sampling locations,
methods, and analytical results are summarized in reports by Hart-Crowser (1989 and 1991).

1988 Hart-Crowser WSDOT Samples

In November to December 1998, 10 soil borings were advanced at the Site by Hart-Crowser,
including three in the upper area and seven in the lower area (Figure 2). (Note: Boring C-3 and
C-3A were advanced at the same location). In addition, two background soil samples were
collected to the west of the Site in January 1989. Borings in the upper area were advanced
using a hollow-stem auger drill rig to 15 to 20 feet below ground surface (bgs), and those in the
lower area were advanced by hand auger to 5.5 to 12 feet bgs. Borings were typically
advanced to approximately 5 feet below the depth of WSDOT street waste fill materials (Hart-
Crowser 1989), but borings C-3, C-3A, and D-6 appear to have been terminated within the fill
material.

A total of 51 soil samples (including two background samples) were submitted for analysis of
leachable metals (cadmium, chromium, lead, copper, nickel, and zinc) using EP TOX
methodology. In addition, two samples from boring C-3A were submitted for analysis of VOCs
based on solvent-like odors, possibly associated with carpet material, encountered at boring C-3
(C-3A was advanced next to C-3 for the purpose of VOC sample collection).

Leachable lead was detected in samples collected from three borings (B-10, C-3, and D-6) at
concentrations of 0.1 to 1.2 mg/L, and leachable zinc was detected in samples collected from
six borings (B-3, B-5, B-10, B-12, C-3, C-5, and D-6) at concentrations of 0.1 to 2.2 mg/L. The
lead and zinc concentrations are below dangerous waste criteria. No other leachable metals
were detected, and total metals analyses were not performed.

VOCs detected in the samples from boring C-3A included acetone (86 pg/kg), methylene
chloride (2 pg/kg), toluene (5 pg/kg), 2-butanone (methyl ethyl ketone) (9 ug/kg), and total
xylenes (3 pg/kg). The detected concentrations are below MTCA Method A/B soil CULSs.

Copies of data summary tables from Hart-Crowser (1989) are included in Attachment 2, maps
and boring logs in Attachment 6, and analytical reports in Attachment 3.

1991 Hart-Crowser WSDOT Samples
In June 1991, nine soil borings were advanced at the Site by Hart-Crowser with four completed

as groundwater monitoring wells (Hart-Crowser 1991). Three wells (MW-2, MW-3, and MW-4)
were located in the lower area, and one (MW-1) was located across TIB to the west of the upper
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area (see Figure 2). Soil borings B-13 through B-17 were located in the western portion of the
lower area, near the base of the slope separating the upper and lower areas. Four of the
borings (B-13, B-14, B-15, MW-3) were located in the suspected former drum area (see
Figure 2), but no other field evaluation of the possible drum location appears to have been
performed. Borings were advanced to depths of 16.5 to 35 feet bgs.

Soil samples collected from each boring were submitted for analysis of VOCs (nine samples),
SVOCs (nine samples), TPH (12 samples), total priority pollutant metals (18 samples), and
PAHSs (18 samples).

Metals including arsenic, cadmium, chromium, copper, lead, nickel, and zinc were detected in
all of the soil samples at concentrations below the respective MTCA Method A/B soil CULs. No
other metals were detected at concentrations above the laboratory reporting limits. TPH
(analyzed using Method 418.1) was detected in 10 soil samples at concentrations up to

150 mg/kg, below the MTCA Method A soil CUL of 2,000 mg/kg.

Detected VOC analytes included methylene chloride (up to 1.1 mg/kg) and acetone (up to

2.1 mg/kg); however, both of these compounds were also present in method blanks (most are
“B” flagged). The highest non-flagged result for methylene chloride (0.99 mg/kg; B-14-S-2, 5 to
6.5 feet bgs) was above the MTCA Method A soil CUL of 0.02 mg/kg, but well below the
Method B soil CUL of 480 mg/kg. Detected SVOCs included di-n-butylphthalate (up to

1.4 mg/kg), but the compound was also present in method blanks (all of the results are “B”
flagged).

CPAHSs were detected in one soil sample (B-17-S-1; 2.5 to 4 feet bgs) at a concentration of
341 ug/kg (based on detected cPAHs summed using TEF methodology), above the MTCA
Method A soil CUL of 100 pug/kg. CPAHs were not detected in other samples at concentrations
above laboratory reporting limits, including a deeper sample at boring B-17 (12.5 to 14.0 feet
bgs). Non-carcinogenic PAHs were detected in 12 soil samples at concentrations well below
respective MTCA Method A/B soil CULSs.

Copies data summary tables from Hart-Crowser (1991) are included in Attachment 2, maps and
boring logs in Attachment 6, and analytical reports in Attachment 3.

Groundwater
Four groundwater monitoring wells were installed at the Site in 1991 (Hart Crowser 1991) and
samples were collected by Hart-Crowser in July 1991 and February 1992. In addition, Ecology

apparently collected groundwater samples from the Site wells in July 1991 (separate from the
Hart-Crowser sampling event).
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The four wells were constructed using 5-foot screen sections with the tops of the screens placed
5 to 10 feet below water table to “screen the relatively coarsest and most uniform water-bearing
soils” (Hart-Crowser 1991). The wells were not screened across the water table, nor within the
WSDOT waste fill sequence (screens appear to have been set in native materials approximately
5 to 10 feet below the base of the waste fill materials). Copies of boring logs and cross-sections
from Hart-Crowser (1991) are included in Attachment 6.

July 1991 Hart-Crowser Groundwater Samples

Groundwater samples were collected from four Site monitoring wells by Hart-Crowser on 1 July
1991. The samples were collected using a stainless steel bailer and submitted for analysis of
priority pollutant metals (total and dissolved), TPH, VOCs, SVOCs, and PAHs. A copy of a
groundwater data summary table from Hart-Crowser (1991) is included in Attachment 2 for
reference, and copies of laboratory reports are included in Attachment 3.

Total metals detected at concentrations above laboratory reporting limits included arsenic,
cadmium, chromium, copper, lead, nickel, and zinc. The concentrations of arsenic (up to

37 pg/l), cadmium (up to 10 pg/l), chromium (up to 130 pg/l), and lead (up to 200 pg/l) were
above the respective MTCA Method A/B groundwater CULs. The total arsenic concentration
was also above the MTCA Method B surface water CUL of 0.0982 pg/l, and above potentially
applicable surface water ARARSs for protection of aquatic life and human health. The detected
concentrations of total cadmium, chromium, copper, lead, nickel, and zinc are also above
potentially applicable surface water ARARs for protection of aquatic life.

Dissolved metals detected at concentrations above laboratory reporting limits included arsenic
(up to 9 ug/l), lead (up to 5 pg/l), and zinc (up to 110 ug/l). The dissolved arsenic concentration
was above MTCA Method A/B groundwater and Method B surface water CULs, and also above
potentially applicable surface water ARARs for protection of human health. The detected
concentrations of dissolved lead and zinc are above potentially applicable surface water ARARs
for protection of aquatic life.

The reporting limits for some non-detected total and dissolved metals are above potential
cleanup standards including MTCA groundwater CULs (antimony and thallium), MTCA surface
water CULs (thallium), surface water ARARSs for protection of aquatic life (mercury and silver),
and surface water ARARs for protection of human health (antimony, mercury, and thallium).

TPH (by Method 418.1) was not detected in any of the groundwater samples, but the reporting
limit of 1,000 pg/l is above the potential MTCA Method A groundwater CUL of 500 pg/l (for
diesel- and/or oil-range TPH). Detected VOC analytes included acetone (up to 21 ug/l),
methylene chloride (up to 3 pg/l, “J” flagged), and toluene (up to 1 pg/l), but the concentrations
were below potentially applicable MTCA groundwater and surface water CULs and surface
water ARARSs.
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No SVOC analytes were detected at concentrations above laboratory reporting limits. Detected
PAH analytes included only phenanthrene in the sample collected from MW-3 (0.092 ug/l), but
no other PAHs (including cPAHSs) were detected at concentrations above laboratory reporting
limits. [Note: The reporting limit for cPAHs of 0.1 pg/l was above the MTCA Method B surface
water CUL and potential surface water ARARs for protection of human health based on
benzo(a)pyrene].

July 1991 Ecology Groundwater Samples

Ecology collected groundwater samples from Site wells MW-1 to MW-4 on 11 July 1991.
Samples were collected using a bailer and were submitted for analysis of priority pollutant
metals (total and dissolved), VOCs, PAHSs, pesticides/PCBs, HCID, and ethylene glycol. The
data are presented in a QA Summary on Water Samples from Manchester Environmental
Laboratory dated 5 September 1991 (Manchester 1991a) and a Data Review by Manchester
Environmental Laboratory dated 23 September 1991 (Manchester 1991b), copies of which are
included in Attachment 4.

Total metals detected in the Ecology groundwater samples included arsenic, cadmium,
chromium, copper, lead, mercury, nickel, and zinc. The total arsenic concentration (up to

6.19 ug/l) was above the MTCA Method B groundwater CUL of 0.058 pg/l and Method B
surface water CUL of 0.098 ug/l for all samples, and above the MTCA Method A groundwater
CUL of 5 ug/l for MW-1 and MW-4. The reported total concentrations of arsenic and mercury
were above some potentially applicable surface water ARARSs for protection of human health,
and the reported total concentrations of lead, mercury, cadmium, copper, nickel, and zinc were
above some potentially applicable surface water ARARSs for protection of aquatic organisms.

Dissolved metals detected at concentrations above laboratory reporting limits included arsenic
(up to 3.4 ug/l), lead (up to 5.4 ug/l), mercury (up to 0.052 ug/l), and zinc (up to 28 ug/l). The
dissolved arsenic concentration was above the MTCA Method B groundwater and Method B
surface water CULs, and also above potentially applicable surface water ARARs for protection
of human health. The detected concentrations of dissolved lead and mercury are above
potentially applicable surface water ARARs for protection of aquatic life.

The reporting limits for some non-detected total and dissolved metals are above potential
cleanup standards including MTCA groundwater CULs (antimony and thallium), MTCA surface
water CULs (thallium), surface water ARARSs for protection of aquatic life (cadmium, copper,
nickel, and silver), and surface water ARARs for protection of human health (antimony and
thallium).

VOCs were not detected at concentrations above the laboratory reporting limit except for

acetone in sample MW-4 at a concentration of 21 pg/l, well below the MTCA Method B
groundwater CUL of 7,200 ug/l.
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PAHs were not detected at concentrations above the laboratory reporting limit except for the
sample collected at well MW-4. The total cPAH concentration (summed using TEF
methodology) for MW-4 was 0.037 ug/l, although the results were all “J” flagged based on low
surrogate recoveries. The total cPAH concentration was below the MTCA Method A
groundwater CUL for total cPAHs of 0.1 pg/l, but above the MTCA Method B groundwater CUL
of 0.012 ug/l and Method B surface water CUL of 0.0296 ug/l [based on benzo(a)pyrene]. The
concentration was also above potentially applicable surface water ARARSs for protection of
human health.

Pesticides and PCBs were not detected at concentrations above the laboratory reporting limit
except for heptachlor in sample MW-2 at a concentration of 0.29 ug/l. The heptachlor
concentration was above the MTCA Method B groundwater CUL of 0.0194 pg/l and the MTCA
Method B surface water CUL of 0.00013 pg/l.

Hydrocarbons and ethylene glycol were not detected at concentrations above the laboratory
reporting limits.

February 1992 Hart-Crowser Groundwater Samples

Groundwater samples were collected from four Site monitoring wells by Hart-Crowser on

13 January 1992 and submitted for analysis of priority pollutant metals (total and dissolved),
TPH, VOCs, SVOCs, and PAHs (Hart-Crowser 1992). A copy of a groundwater data summary
table from Hart-Crowser (1992) is included in Attachment 2 for reference, and copies of
laboratory reports are included in Attachment 3.

Total metals detected at concentrations above laboratory reporting limits included arsenic,
chromium, copper, lead, nickel, and zinc. The concentrations of arsenic (up to 14 ug/l),
chromium (up to 120 ug/l), and lead (up to 35 ug/l) were above the respective MTCA Method A
groundwater CULs. The total arsenic concentration was also above the MTCA Method B
surface water CUL of 0.0982 pg/l, and above potentially applicable surface water ARARS for
protection of human health. The detected concentrations of total chromium, copper, lead,
nickel, and zinc are also above some potentially applicable surface water ARARs for protection
of aquatic life.

Dissolved metals detected at concentrations above laboratory reporting limits included copper
(up to 10 pg/l) and zinc (up to 50 ug/l). The detected concentrations of dissolved copper and
zinc are above potentially applicable surface water ARARs for protection of aquatic life.

The reporting limits for some non-detected total and dissolved metals are above potential

cleanup standards including MTCA groundwater CULs (antimony and thallium), MTCA surface
water CULs (thallium), surface water ARARSs for protection of aquatic life (cadmium, mercury,
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and silver), and surface water ARARSs for protection of human health (antimony, mercury, and
thallium).

TPH (by Method 418.1) was not detected in any of the groundwater samples, but the reporting
limit of 1,000 pg/l is above the potential MTCA Method A groundwater CUL of 500 g/l (for
diesel- and/or oil-range TPH). Detected VOC analytes included tetrachloroethylene (PCE)

(5 ng/l; MW-3). The PCE concentration equals the MTCA Method A groundwater CUL and is
above some potentially applicable surface water ARARs for protection of human health.

No SVOC analytes were detected at concentrations above laboratory reporting limits except for
bis(2-ethylhexyl) phthalate at a concentration (up to 16 ug/l) above some potentially applicable
surface water ARARs for protection of human health. No PAH analytes (including cPAHS) were
detected at concentrations above laboratory reporting limits. [Note: The reporting limit for
cPAHSs of 0.1 ug/l was above the MTCA Method B surface water CUL and potential surface
water ARARs for protection of human health based on benzo(a)pyrene.]

Hydrogeology

Soil materials identified at the Site include both native and fill materials. Fill materials placed at
the Site have included construction fill associated with Highway 599 construction in the mid-
1960s and WSDOT street waste materials. Hart-Crowser (1991) indicated that fill is up to

15 feet thick, but does not distinguish between Highway 599 construction fill and street waste
fill. Fill is described as heterogeneous and poorly sorted mixtures silt, sand, and gravel with
organics and debris.

Native soils underlying the fill include recent fluvial deposits deposited on top of denser glacial
sediments (Hart-Crowser 1991). Native soils described in boring logs typically include sand,
silty sand, and sandy silt materials, often described as clayey and/or gravelly, overlying dense
silt. Peat and sandy peat deposits are described for the lower area. Copies of boring logs and
cross-sections from Hart-Crower (1989 and 1991) are included in Attachment 6.

Groundwater was typically encountered at depths of 2 to 20 feet bgs with the shallowest
occurrence in the lower area. The shallow groundwater gradient is generally to the northeast
(Hart-Crowser 1991, 1992). Hydraulic conductivity, based on slug tests performed at wells
MW-1, MW-2, and MW-3, ranges from approximately 6.5E-6 to 7.9E-5 cubic meter per second
(cm/s) (Hart-Crowser 1991).

As previously discussed, a wetland area has been described in the lower area. A Work Plan
prepared by Ecology and Environment (1990) indicates a surface water drainage system at the
Site discharge surface water to a drainage ditch located east of the Highway 599 ramp
(presumably through a culvert). The drainage ditch discharges to a stream, and ultimately to
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the LDW. Drainage features for the Site are also shown on construction plan sheet for
Highway 599 that were included in Ecology’s file, but final construction details are not verified.
Copies of Highway 599 plans and a map from Ecology and Environment (1990) illustrating the
drainage system is included in Attachment 6, and Site drainage facilities are shown on Figure 2.

Summary and Data Gaps

Street maintenance waste materials dumped at the Site by WSDOT between approximately the
early 1970s and early 1990s have affected Site soil (surface and subsurface), groundwater, and
surface water.

The primary COPCs identified at the Site based on historical sampling and analyses include
metals (primarily lead) and cPAHSs:

e Extractable lead was detected in WSDOT waste materials at concentrations above
dangerous waste criteria. Total lead was detected in surface soil samples at
concentrations above MTCA Method A soil CULs, and in groundwater samples at
concentrations above MTCA Method A groundwater CULs. Lead concentrations
detected in groundwater (total and dissolved) were also above some potential ARARS
for protection of aquatic organisms.

e Other metals detected in groundwater samples at concentrations above MTCA
Method A/B groundwater CULs included total and dissolved arsenic, total cadmium, and
total chromium. Arsenic concentrations were also above the MTCA Method B surface
water CUL. Detected metals concentrations in groundwater samples were also above
some potential ARARSs for protection of human health (arsenic and mercury), and some
potential ARARSs for protection of aquatic organisms (cadmium, chromium, copper,
mercury nickel, and zinc).

e Total cPAH concentrations (based on TEF summation) in soil were above the MTCA
Method A soil CUL in multiple surface soil samples and one subsurface soil sample.
(Note: Subsurface soil samples were analyzed for PAHs only for the 1991 Hart-Crower
investigation.) The total cPAH concentration in one groundwater sample was slightly
above the MTCA Method B groundwater and surface water CULs [based on
benzo(a)pyrene]; however, the results were estimated (“J” flagged by the laboratory).
CPAH analytes were not detected in other groundwater or surface water samples, but
the reporting limits were typically above MTCA Method A/B groundwater CULs, MTCA
Method B surface water CULs, and potential surface water ARARs. (Note: Total cPAH
concentrations listed in reports from Ecology’s files and included in various Attachments
are based on summations without TEFs.)
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Other analytes, including SVOCs, PCBs, VOCs, TPH, and pesticides, were detected in one or
more samples collected at the Site:

¢ VOC analytes detected in groundwater samples collected at the Site included acetone,
methylene chloride, toluene, and PCE. Concentrations were below MTCA groundwater
CULs except the PCE concentration (detected at MW-3) which equaled the MTCA
Method A groundwater CUL. VOC analytes detected in soil samples included acetone,
methylene chloride, toluene, 2-butanone, and xylenes at concentrations below MTCA
Method A/B soil CULs. Acetone and methylene chloride were present in method blanks
for soil and groundwater samples.

e SVOC analytes detected in soil and groundwater samples collected at the Site included
phthalates, non-carcinogenic PAHs, and PCP (surface soil only) at concentrations below
the respective MTCA Method A/B CULSs.

e TPH (based on Method 418.1) was detected in soil samples at concentrations below the
MTCA Method A soil CUL for oil- or diesel-range TPH. TPH was not detected in
groundwater samples, but the reporting limit was above the MTCA Method A
groundwater CUL for oil- or diesel-range TPH. In addition, Oil/Grease was detected in
WSDOT waste characterization samples and Ecology surface water samples, but these
samples were not analyzed for TPH.

e PCB Aroclor 1254 was detected in multiple surface soil samples, but at concentrations
below the MTCA Method B soil CUL. PCBs were not detected in surface water or
groundwater samples. Analysis of PCBs was not performed for subsurface soil.

e Pesticides were not detected in samples (surface soil, surface water, groundwater)
collected at the Site except for heptachlor in one groundwater sample collected by
Ecology at well MW-2 at a concentration above the MTCA Method B groundwater and
surface water CULs. The WSDOT waste materials do not appear to be a source of
pesticides, but the Site was used as farmland prior to construction of Highway 599 in
1965.

As indicated in previous sections, some of the existing Site data is from samples for which the
locations are unknown or unverified, sampling methods are not adequately documented, and/or
the sampled material was removed from the Site. Therefore, the results for these samples
should be considered “informational” and may not be representative of Site conditions or
suitable for comparison with cleanup standards. These results were excluded from the
preceding COC and detected analyte summary bullets (but are discussed in the Historical
Sampling and Analysis section):
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® Two soil samples were collected by Ecology in 1990 from a stockpile of spill cleanup
material that was subsequently removed from the Site. The samples contained arsenic,
gasoline-range TPH, xylenes, and naphthalene at concentrations above MTCA
Method A soil CULs. No samples appear to have been collected from beneath the
stockpile following removal.

e WSDOT collected two surface water samples in 1990; however, the locations and
sampling methods are not documented. The samples appear to have been collected
from the Site wetland area, but this cannot be verified (including the possibility that the
samples are from another site). PCP was detected at a concentration slightly above the
MTCA Method B groundwater CUL.

e The city of Tukwila collected three surface soil samples in 1991; however, the location
and sampling methodology of the samples is uncertain, and they appear to have been
collected from areas of standing water between waste piles. Total cadmium, total
mercury, and total cPAHs were detected at concentrations above MTCA Method A soil
CULs.

® Three surface soil samples were collected by SKCDPH in 1991. The samples are
described as composite samples collected “around the site”, but the actual locations and
are unknown and collection methods are not documented. Total lead and total cPAHs
were detected at concentrations above MTCA Method A soil CULs.

Data Gaps

Based on the available analytical results, site media (soil, surface water, and groundwater)
appear to have been impacted by past filling/dumping activities. The existing data for the Site
do not appear to be sufficient to fully characterize the nature and extent of potential impacts
from WSDOT waste material dumped at the Site. Additional data need include, but are not
necessarily limited to:

* The nature and extent of chemical impacts to Site soil, groundwater, and surface water
have not been fully characterized or delineated. Additional sampling and laboratory
analysis of environmental media at the Site is needed to verify previous results and
current conditions, define the extent of COPCs in Site media, and collect sufficient data
to develop cleanup alternatives for the Site.

* The current extent of wetland area and the location and condition of existing surface
water drainage facilities/routes need to be verified. Various Site maps depict catch
basins, manholes, and culverts, but the information is not consistent between different
sources. Surface water runoff is likely a primary potential pathway for migration of
contaminants to the LDW.
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e Chromium has been detected in soil and water samples at the Site, including
concentrations above the MTCA Method A groundwater CUL; however, analysis of
hexavalent chromium has not been performed.

® Analysis of dioxins/furans has not been performed for Site media or WSDOT waste
materials.

® The location and disposition of possible buried drums do not appear to have been
verified; the suspected drum placement area is shown on Figure 2. A geophysical (i.e.,
electromagnetic) survey may be helpful in assessing if buried drums may exist at the
Site.

* The waste materials dumped at the Site by WSDOT appear to have originated from
street maintenance wastes collected from multiple locations and included storage (at
least temporarily) of spill cleanup materials and therefore, should not be considered
homogeneous. Additional sampling and analysis of fill material are needed to verify
current conditions and identify potential areas with elevated COPC concentrations (i.e.,
hot spots), if any, and to verify the lateral and vertical extent of WSDOT street waste fill
materials placed at the Site.

e Ecology’s Site file indicates that general refuse and garbage have been observed
historically at the Site (visible on some photographs in Attachment 5). WSDOT indicated
that dumping of garbage by the general public has been an occasional issue at the Site
as well. WSDOT indicated that they have removed accumulated garbage/refuse on
multiple occasions, but some was likely mixed with the WSDOT street cleaning wastes.
Recent aerial photographs do not show any obvious garbage/refuse accumulation;
however, the former fill areas are covered with vegetation. A thorough inspection/survey
of the Site would be needed to verify the extent of WSDOT fill materials and to identify
other refuse mixed with WSDOT street cleaning waste or otherwise accumulated at the
Site.

e A full evaluation of potential surface water ARARSs needs to be performed, and Site

groundwater and surface water samples need to be collected and analyzed using
analytical methods with sufficiently low reporting limits.
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TABLE 1

SUMMARY OF HISTORICAL SAMPLING AND ANALYSIS?

Duwamish Fill Site Expanded Site

Seattle, Washington

Dept. of Public Health

"around the Site"

Media Date Sampler Samples Collected Matrix Analyses Performed Notes
May 1987 METRO 1 Vactor sludge sample sludge 'g:gsl\életals (As, Cd, Cr, Cu, Fe, Hg, Ni, Pb, Se, Ag, Zn); Oil and Collected from materials dumped at Site within two weeks prior to sample collection.
" - . . Leachable (EP TOX) Metals (As, Ba, Cd, Cr, Cu, Pb, Hg, Ni, Se, Ag, | Collected from materials already placed at Site; no maps or other sampling
January/February WSDOT 12 samples "at landfill soil/solids Zn); Oil and Grease documentation available in Ecology's file materials.
WSDOT Street Waste 1988 WSDOT 2 samples "alona SR5" solids Leachable (EP TOX) Metals (As, Ba, Cd, Cr, Cu, Pb, Hg, Ni, Se, Ag, | Collected from WSDOT street maintenance wastes; disposition of samples materials
Materials - Samples P 9 Zn); Oil and Grease not verified but some likely placed at Site.
Collected Primarily for WSDOT 10 samples "street sweepings” solids Leachable (EP TOX) Metals (As, Ba, Cd, Cr, Cu, Pb, Hg, Ni, Se, Ag, | Collected from WSDOT street maintenance wastes; disposition of samples materials
Waste Characterization P ping Zn); Oil and Grease not verified but some likely placed at Site.
March 1988 WSDOT 1 sample "along SR5" solids Lea.chgble (EP TOX) Metals (As, Ba, Cd, Cr, Cu, Pb, Hg, Ni, Se, Ag, Collectfeq from WSDOT street ma|nten§nce wastes; disposition of samples materials
Zn); Oil and Grease not verified but some likely placed at Site.
" " Leachable (EP TOX) Metals (As, Ba, Cd, Cr, Cu, Pb, Hg, Ni, Se, Ag, | Collected from WSDOT street maintenance wastes; disposition of samples materials
WSDOT 4 samples "vactor sludge A o . )
Zn); Oil and Grease not verified but some likely placed at Site.
24 July 1989 Ecolo 5 surface soil samples; 4 from upper area, 1 from soil/ sediment Total Metals (As, Cd, Cr, Cu, Hg, Ni, Pb, Se, Zn); VOCs, SVOCs, Approximate locations shown on field map; COC available. Manchester Lab data
Y 9y lower area PAHs, PCBs/Pesticides review indicates SVOC data is of limited use based on uncertainty with quantitation.
13 April 1990 and 2 samples from a street cleanup material stockpile . Total Metals (As, Be, Cd, Cr, Cu, Pb, Ni, Ag, Zn, Sb, Se, Th), The stockpile was subsequently removed from the Site, but did not appear to be fully
. ; Ecology : . surface soil Leachable (TCLP) Metals (As, Ba, Cd, Cr, Pb, Ag, Se), VOCs, .
Surface Soil / Sediment 3 July 1990 temporarily stored at the upper Site area SVOCs. PCBs/Pesticides. TPH covered and was stored directly on the ground surface.
Samples Collected at the ’ icides,
Site 8 February 1991 Citv of Tukwila 3 surface soil samples collected at the Site "between surface soil Total Metals (Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Fe, Pb, Mg, Mn, Locations uncertain; no map, COC, or other sample collection documentation is
Y Y dump piles where rain water had gathered" Hg, Ni, K, Se, Ag, Na, Th, V, Zn), VOCs, SVOCs, PCBs/Pesticides available in Ecology's file materials.
23 April 1991 Seattle-King County 3 composite surface soil samples collected at locations surface soil Total Metals (As, Ba, Cd, Cr, Pb, Hg, Se, Ag), PAHs, TPH Locations uncertain; no map, COC, or other sample collection documentation is

available in Ecology's file materials.

Surface Water Samples
Collected at the Site

4 surface water samples collected from the lower Site

VOCs, SVOCs, PCBs/Pesticides (total metals analyses were

Approximate locations are shown on a field map and locations/methods are described

30 January 1990 Ecology area (3 samples) and east of the Site (1 sample) surface water requested but not performed because samples were not preserved) | in a field sampling report; COC available.
Total Metals (Cd, Cr, Cu, Pb, Hg, Ni, Zn), pentachlorophenol (PCP), | No maps, field notes, COCs or other documents were available in Ecology's files. The
6 February 1990 WsDOT 2 surface water samples were collected by WSDOT surface water total organic halides (TOX), PCBs, PAHs samples were presumably collected from the Site wetland, but this is not verified.
4 surface water samples collected from the lower Site VOCs, SVOCs, PCBs/Pesticides, Oil/Grease (total metals analyses | Approximate locations are shown on a field map and sampling methods and locations
8 May 1990 Ecology surface water

area wetland

were requested but do not appear to have performed)

are described in a field sampling report; COC available.

Subsurface Soil Samples
Collected at the Site

Nov-Dec 1998

Hart-Crowser (for
WSDOT)

51 soil samples collected from soil borings in the upper
(3 borings) and lower (7 borings) Site areas

subsurface soil

Leachable (EP TOX) Metals (Cd, Cr, Cu, Pb, Ni, Zn ), VOCs (2
samples)

Location map, COCs, boring logs, lab reports and sampling methods are provided in
Hart-Crowser's summary report (Hart-Crowser 1989).

June 1991

Hart-Crowser (for

18 soil samples collected from 9 soil borings in the

subsurface soil

Total Metals (Sb, As, Be, Cd, Cr, Cu, Pb, Hg, Ni, Se, Ag, Th, Zn),

Location map, COCs, boring and well logs, lab reports and sampling methods are

WSDOT)

wells installed June 1991

Ag, Th, Zn), VOCs, SVOCs, PAHs, TPH

WSDOT) lower Site area; wells installed in 4 of the borings VOCs, SVOCs, PAHs, TPH provided in Hart-Crowser's environmental assessment report (Hart-Crowser 1991).
1 July 1991 Hart-Crowser (for Groundwater samples collected from 4 monitoring roundwater Total and Dissolved Metals (Sb, As, Be, Cd, Cr, Cu, Pb, Hg, Ni, Se, | Sample collection methods, maps, COC, and data reports are presented in Hart-
y WSDOT) wells installed June 1991 9 Ag, Th, Zn), VOCs, SVOCs, PAHs, TPH Crowser's environmental assessment report (Hart-Crowser 1991).
Groundwater Samples
Colll;ct:; from Sit: 11 Julv 1991 Ecolo Groundwater samples collected from 4 monitoring roundwater Total and Dissolved Metals (Sb, As, Be, Cd, Cr, Cu, Pb, Hg, Ni, Se, | Limited information on sampling methods, no purge/sampling records, COC available,
Monitoring Wells Y ay wells installed June 1991 9 Ag, Th, Zn), VOCs, PAHs, PCBs/Pesticides, TPH, Ethylene Glycol data reported in QA Summary and Data Review by Ecology's Manchester lab.
Hart-Crowser (for Groundwater samples collected from 4 monitoring Total and Dissolved Metals (Sb, As, Be, Cd, Cr, Cu, Pb, Hg, Ni, Se, | Sample collection methods, maps, COC, and data reports are presented in Hart-
13 January 1992 groundwater

Crowser's wet-season groundwater monitoring report (Hart-Crowser 1992).

Notes:

(a) Historical sample collection and analysis based on information available in Ecology's Site file materials. See text for additional information for each sampling event.

WSDOT
METRO
Ecology

cocC
VOCs
SVOCs
PCBs
PAHs
TPH

Washington State Department of Transportation

King County Metro

Washington State Department of Ecology

Chain-of-Custody

Volatile Organic Compounds
Semi-Volatile Organic Compounds

Polychlorinated Biphenyls

Polycyclic Aromatic Hydrocarbons
Total Petroleum Hydrocarbons

DRAFT Technical Memorandum - Duwamish Fill Site Expanded Site

W:\2016\1696059.00_WA_DOE_LUSTs\2017_Duwamish_Fill_TechMemo\Table_1_Historical_Sampling_Summary.xIsx

Metals:

Al - Aluminum
Sb - Antimony
As - Arsenic
Ba - Barium
Be - Beryllium
Cd - Cadmium
Cr - Chromium
Cu - Copper
Fe - Iron

Pb - Lead

Mg - Magnesium
Mn - Manganese
Hg - Mercury

Ni - Nickel

K - Potassium
Se - Selenium
Ag - Silver

Na - Sodium

Th - Thallium

V - Vanadium
Zn - Zinc

K/J 1696059.00
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NOTES:
1. All locations are approximate and based on limited historical
information. Some features may no longer be present, and
additional features not depicted may be present.

2. Not all historical sample locations are shown. Locations
are not available for the following historical Site samples
(see text for additional information):

e 1987/1988 WSDOT and METRO waste material
characterization samples

April 1990 Ecology waste pile surface soil samples
February 1991 City of Tukwila surface soil samples
April 1991 SDCDPH surface soil samples

February 1990 WSDOT surface water samples
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LEGEND: DRAFT

IE' ’ Ecology Surface Soil Samples — July 1989 (Approximate based on Ecology field map and notes)
B9 (O WSDOT Soil Borings — Nov/Dec 1988 (Approximate based on map from Hart-Crowser, 1989)

@ wsDoT Soil Borings — June 1991 (Approximate based on map from Hart-Crowser, 1991)
sW-1 | A\ Ecology Surface Water Samples — January 1990 (Approximate based on Ecology field map and notes)
@ A Ecology Surface Water Samples — May 1990 (Approximate based on Ecology field notes and summary)

@ $ WSDOT Monitoring Wells — June 1991 (Approximate based on map from Hart-Crowser, 1991)

Approximate extent of WSDOT street waste fill placed in upper
area based on aerial photographs, dashed where uncertain.

Approximate extent of WSDOT street waste fill placed in
lower area based on aerial photographs.

Approximate locations of surface water drainage culverts
based on historical maps and aerial photographs.

Approximate locations of surface water catch basins and
manholes from historical maps and aerial photographs.

Approximate margin of wetland identified in the lower Site
area (based on map from Hart-Crowser, 1989 and 1991) .
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LEGEND:

Approximate Site boundary as depicted
A in reports from Hart-Crowser (1989,
1991, 1992)

. Approximate historical top-of-slope
K between the upper and lower Site

.’ areas based on 1946 and 1961 aerial
. photographs.

P
N iy,
Ty,

Approximate extent of WSDOT street
waste fill placed in upper area based on
1970 to 1992 aerial photographs (refer to
Attachment 1).

Approximate extent of possible WSDOT
street waste fill area and/or drainage
modification area visible on 1982 aerial
A photograph (refer to Attachment 1).
[ |
Approximate extent of WSDOT street

Attachment 1).

l

waste fill placed in lower area based on
/' ' rt,- 1970 to 1992 aerial photographs (refer to
i

Approximate margin of wetland area
identified in the lower Site area based
on 1989 and 1991 maps from Hart-
Crowser (does not necessarily represent
current conditions).

NOTES:
1. All locations and areas are approximate

2. Fill areas are based on aerial photographs (see
Attachment 1) and are approximate. Fill materials may
be present in Site areas outside the margins shown.
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Historical Aerial Photographs



ATTACHMENT 1. Duwamish Fill Site (CSID 77) — Historical Aerial Photographs 1946-1967 (Page 1 of 3)
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State of Washington
Department of Transportation
6431 Corson Ave So, #C-81410
Seattle, Washington 98108

Attn: James G. Ganderson, P.E.

Test Report:

Process:
Specification:
Date Tested:

Seattle, WA 98109 o 283-4202 ;=
f%rég,/t(

= et/
- At = .
O :“l T =D ern

JinAa
,é—,\f\—\ ~

February 3=, 198¢

#88-404

Soil Anal/J0 23543
EPA Procedures
Jan 28 - Feb 2, 1988

Fourteen (14) samples of soil samples were received for

heavy metal

porcedures.

and oil/grease analyses. The heavy metal
determinations were performed using EP Toxicity Extracticr
The oll/grease analyses were performed with

solvent extraction/gravimetric method S03A. No purchase
order was received.

Sample

b

Arsenic <G.001
S3arium .38

cadmium <0.002

chromium <0.005
~opper +002
Lead 7.31°
dercury <0.001
lickel 0.48
Jelenium <C.001
Silver <0.003
inc 15.05%
»H 7.11
3ttt/

grease 337.8

4-1

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppPm
Ppm

ppm

Sample
| &
<0.001
0.85
<0.002
<0.00%
<0.002
4,05
<0.001
0.088
<0.001
<0.003
2.79
7.58

17.0

9-1 Sample 7-1 Sample 3-1
1 S
pPpm <0.001 ppm <0.001 ppm
ppm 2.67 ppm 0.70 ppm
Ppm 0.20 ppm 0.036 ppm
ppm <0.005 ppm <0.005%5 ppm
rpm <0002 ppm <0.002 ppm
ppm _20.73  ppm 3.14 ppm
ppm  <0.001 ppm <0.001 ppm
ppm C.10 ppm 0.14 ppm
ppm <0.001 ppm <0.001 ppm
pem <0.003 ppm <0.003 ppm
ppm 5.04 ppm 3.89 ppm
6.09 7.92

ppm 3i3.0

Ppm 42 .4 ppm



FEDERAL TESTING LABORATORIES 292 Dravus o Seattle, WA 98109 o 283-4202

State of Washington
Department of Transportation
Soil Anal, cont.

Test Report #88-404

page 2.
Sample 5-2 Sample 2-2 Sample 6-1 Sample 8-1 Sample 1-2
4 9 13 2
Arsenic <0.001 ppm <0.001 ppm <0.001 ppm <0.001 ppm <0.001 ppm
Barium 0.44 ppm .78 ppm 0§.39 ppm C.46 ppm 0.47 ppm

Cadmium <0.002 ppm <0.002 ppm <0.002 ppm <0.002 ppm 0.049 ppm
Chromium <0.005 ppm <0.00% ppm <0.005 ppm <0.005 ppm <0.005 ppm

Copper <0.002 ppm <0.002 m <0.002 ppm <0.002 ppm <0.002 ppm
Lead <0.025 ppm (m’s’ﬁ%\ <0.025 ppm 2.66 ppm 0.96 ppm
Mercury <0.001 <0.001 ppm <0.001 <0.001 <0.001

ppm ppm Ppm ppm
Nickel 0.082 ppm 0.13 ppm, 0.061 ppm <0.01 ppm 0.26 ppm
Selenium <0.001 ppm <0.001 ppm <0.001 ppm <0.001 ppm <0.001 ppm
Silver <0.003 ppm <0.003 ppm <0.003 ppm <0.003 ppm <0.003 ppm
Zinc 1.45 ppm 8.57 ppm 0.12 ppm 0.61 ppm 3.62 ppm

o st 7.26 7.4z 7.9; 7.4E 7.72
. Zgrease 6.4 ppmn 28.4 pem 8.2 ppm 1.4 ppm 27.6 ppm
Sample 7-2 Sample 2-1 Samplie 1-1 Sample 6-2 Sample 5-1

T 3 | |10 I

Arsenic <0.001 ppm <0.001 ppm <0.001 ppm <0.001 ppm <0.001 ppm
3arium 0.44 ppm 0.71 ppm 0.24 ppm 0.52 ppm 0.32 ppm

cadmium <0.002 ppm <0.002 ppm <0.002 ppm <0.002 ppm <0.002 ppm
chromium <0.005 ppm <0.00% ppm <0.005 ppm <0.00% ppm <0.00% ppm

~opper <0.002 ppm <0.002 ppm <0.002 ppm <0.002 ppm <0.002 ppm
-ead 0.66 ppm 0.74 ppm <0.025 ppm 0.85 ppm <0.02% ppm
lercury <0.001 ppm <0.001 ppm <0.001 ppm <0.001 ppm <0.001 ppm
Jickel 0.03%9 ppm 0.084 ppm <0.01 ppm 0.85 ppm <0.01 ppm
Selenium <0.001 ppm <0.001 ppm <0.001 ppm <0.00!1 ppm <0.001 ppm
Silver <0.003 ppm <0.003 ppm <0.003 ppm <C.003 ppm <0.003 ppm
linc 0.44 ppm 2.58 ppm 0.62 ppm 0.76 ppm 1.31 ppm
>H 7.39 7.41 6.17 7.80 7.61

3il/

grease 19.8 ppm 135.8 ppm 17.0 ppm 47 .4 ppm 24.4 ppm

he detection limits for the ICP Spectrometer are the following: Arsenic: 0.001
pm, Barium: 0.001 ppm, Cacmium: 0.002 ppm, Chromium: 0.005 ppm, Copper: 0.002
pm, Lead: 0.025 ppm, Mercury: 0.001 ppm, Nickel: 0.01 ppm, Selenium: 0.001 ppm,
’silver: 0.003 ppm, Zinc: 0.004 ppm.

FEDERAL ING LABORATORIES

o




FEDERAL TESTING LABORATORIES 292 Dravus o

rsenic
arium
admium
hromium
opper
ead
ercury
ickel
elenium
ilver
inc

H

il/
grease

State of Washington

Department of Transportation

6431 Corson Ave So,
Seattle, Washington 98108
James G. Ganderson, P.E.

Attn:

Twenty (20) samples of soil

metal

#C-81410

Test Report:

Process:

Specification:

Date Tested:

and cil/grease analyses.

samples
The heavy metal

Seattle, WA 98109 o 283-4202

March 27,

#88-899

Soil Anals/Jo 24019

1988

EPA Procedures

Mar 15 - 24,

1988

were recelived for heavy

determinations were performed using EP Toxicity Extraction

porcedures.

solvent extraction/gravimetric method 503A.

Sample 15SW

<0.001
<0.001
<0.002
<0.005
0.16
0.30
<0.001
.15
<0.001
<0.003
1.06
7.66

83.6

ppPm
ppm
ppm
Ppm
pem
ppm
ppm
ppm
ppm
ppm
ppm

ppm

Sample

<0.001
<0.001
<0.002
<0.005
0.46
2.10
<0.001
0.34
<0.001
<0.003
14.06
7.20

145.6

165W

ppm
ppm
ppm
ppm
ppm
ppm
pem
ppm
ppm
ppm
ppm

ppm

Sample

<0.001
<0.001
<0.002
<0.005
0.3t
3.01
<0.001
0.23
<0.001
<0.003
6.27
6.79

36.0

175W

ppm
ppm
Ppm
PPm
ppm
Ppm
ppm
ppm
pPPm
ppm
ppm

pPpm

Sample

<0.001
<0.001
<0.0C02
<0.005
0.186
1.48
<0.001
0.36
<0.001
<0.003
4.59
6.19

295.2

185W

ppm
ppm
PP
ppm
ppm
ppm
ppm
ppm
ppm
Ppm
ppm

Ppm

The oil/grease analyses were performed with

Sample

<0.001
<0.001
<0.0GC2
<0.005
0.13
0.67
<0.001
<0.01
<0.001
<0.003
3.48
7.95

26.8

195w

ppm
ppPm
pPm
Ppm
ppm
PP
ppm
ppm
EPm
PERm
pPm

PPm
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FEDERAL TESTING LABORATORIES 29" Dravus o Seattle, WA 98109 o 283-4202

State of Washington
Department of Transportation
Anal, cont.
Test Report #88-899

Material

page 2.

Arsenic
Barium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel

-Selenium

ilver
Zinc
pH
oil/
grease

Arsenic
Barium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Zinc
pH
oil/
grease

Sample 20SW

<0.001
<0.001
<0.002
<0.005
0.33
3.09
<0.001
0.50
<0.001
<0.003
7.85
7.32

20.0

Sample

<0.001t
<0.001
0.04
<0.005
0.13
1.38
<0.001
0.29
<0.001
<0.003
6.50
7.23

353.2

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm

25V

Fpm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm

Sampie

<0.001
<0.001
<0.002
<0.00S
0.10
1.03
<0.001
0.08
<C.001
<0.003
3.88
7.45

59.4

Sample

<0.001
<0.001
<0.002
<0.005
0.17
<0.025
<0.001
0.30
<0.001
<0.003
1.29
7.97

83.0

215W

ppm
ppm
ppm
ppm
ppm
ppm
ppm
pPpm
ppm
ppm
ppm

ppm

26V

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm

Sample

<0.001
<0.001
<0.002
<0.005
<0.002
0.87
<0.001
<0.01
<0.001
<0.003
1.48
8.66

35.2

Sample

<0.001
<0.001
0.04
<0.005
0.55
<0.025
<0.001
0.36
<0.001
<0.003
1.87
6.95

286.0

228V

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
PP
ppm
ppm

ppm

27V

ppm

PPm

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
pPm

ppm

Sample

<0.001
<0.001
<0.002
<0.005
0.12
1.00
<0.001
0.12
<0.001
<0.003
4.16
7.54

120.6

Sample

<0.001
<0.001
<0.002
<0.005
0.12
1.05
<0.001
0.32
<0.001
<0.003
7.12
6.93

134.6

238W

ppm
ppm
ppm
Ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm

28V

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm

Sample

<0.001
<0.001
<0.002
<0.005
0.08
1.34
<0.001
0.15
<0.001
<0.003
4.00
7.51

417.6

Sample

<0.001
<0.001
<0.002
<0.005
<0.002
<0.025
<0.001
<0.01
<0.001
<0.0083
<0.004
7.10

1.8

243W

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
pprm
ppm
ppm

ppm

29

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
pPpm

ppm



FEDERAL TESTING LABORATORIES 29":Dravus o Seattle, WA 98109 o 283-4202

State of Washington
Department of Transportaticn
Material Anal, cont.

Test Report #88-899

page 2.

Sample 30 Sample 31 Sample 32 Sample 33 Sample 34

Arsenic <0.00! ppm <0.001 ppm <0.001 ppm <0.001 ppm <0.001 ppm
Barium <0.001 ppm <0.001 ppm <0.001 ppm <0.001 ppm <0.001 ppm
Cadmium <0.002 ppm <0.002 ppm <0.002 ppm <0.002 ppm <0.002 ppm
Chromium <0.005 ppm <0.005 ppm <0.005 ppm <0.005 ppm <0.005 ppm

Copper <0.002 ppm 0.46 ppm <0.002 ppm 0.20 ppm 0.12 ppm
Lead 13.05 ppm 15.08 ppm <0.025 ppm 22.01 ppm <0.025 ppm
Mercury <0.001 ppm <0.00! ppm <0.001 ppm <0.001 ppm <0.001 ppm
Nickel .31 ppm 0.16 ppm <0.01 ppm 0.06 ppm 0.10 ppm

Selenium <0.001 ppm <0.001 ppm <0.001 ppm <0.001 ppm <0.001 ppm
Silver <0.003 ppm <0.003 ppm <0.003 ppm <0.003 ppm <0.003 ppm

Zinc 4.71 ppm 11.52 ppm 1.63 ppm 4.19 ppm 2.26 ppm
pH 6.05 6.56 7.03 7.37 7.16

oil/

grease 21.4 ppm 82.6 ppm 7.2 ppm 31.8 ppm 33.4 ppm

The detection limits for the ICP Spectrometer are the following: Arsenic: 0.001
ppm, Barlum: 0.001 ppm, Cadmium: 0.002 ppm, Chromium: 0.005 ppm, Copper: 0.002

ppm, Lead: 0.025 ppm, Mercury: 0.001 ppm, Nickel: 0.01 ppm, Selenium: 0.001 ppm
Silver: 0.0038 ppm, 2inc: 0.004 ppm.

FEDERAL TESTING LABORATORIES

Patrick P. Raney
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) -FEDE'RAL TESTING LABORATORIES 29, Dravus ¢ Seattie, WA 98109 o 283-4202

JARES E. QICHAPUS
0y 2 - 1907 Hay 20, 1987

SUFERVISCS GF FACIL MAIND.

Metro Transit

11911 East Marginal Way South, Bidg C.
Seattle, Washington 98036

Attn: E. Atklnson

Test Report: #87-1142

Process: Oil/7pH /30 20894
Specification: PTPS Anal Procedures
BDate Tested: May 8 - 18, 1987

Sludge samples were tested for pH value electrometrically.
The oll content is tested according to Standard Method S03A
Partition Gravimetric Method.

Purchase order: B -23960

Sample 0il
Number Date Time pH Content
Sludge 4/20/87 6.80 1400 ppm
Heavy metals: Y

Arsenlic......<0.00! ppm
Caamium......<0.002 ppm
Chromium.....<0.00S5 ppm
Copper.......<0.002 ppm
Iron........1194.5 ppm
Mercury......<0.00! ppm
Nickel........3.2 ppm
Lead........141.1 ppm. 5 -950C
Selenium.....<0.001 ppm

Silver....... <0.00t ppm

Zinc..... ....89.2 ppm BT P

FEDERAL TESTING LABORATORIES

Patrick P. Raney






WDOT LANDFILL SITE: SOIL DATA (ORBANICS)

ECOLOGY SAMPLES
STATION ID

ORGANIC COMPOLND

TPH (mg/kag)

PESTICIDES/PCBS (ug/kg)

Aroclor 1254

LPAH (ug/kg)

Acenaphthene

Anthracene

Fluorene

Phenanthrene

HPAH (ug/kg)

Benzo(a) anthracene

Benzo(a)p

Benzo(b) fluoranthene

Benzo(g,h, i) perylens

Benzo (k) fluoranthene
rysene

Dibenzo{a, h) anthracene

Fluoranthene
Indenotl, 2, 3-c,d) pyrene

Pyrene
PHTHALATES (ug/kg)

Benzyl butyl phthalate
Bis(2-ethylhexyl)phthalate

PHENOLS {ug/kg)

Fentachlorophenol

HART CROWSER SAMPLES {ug/kg)
STATION

DATE

VORs

Acetone

2-Butanone

Toluene
Total xylenes

3) Samples analyzed for volatile and extractable organic

51
Upland

7-24-89
(a)

NA

C-3f-4.6
12-09-88

mmmg

52

Upland
7-24-89
{a)

NA

170

110

C-3R-6.5
12-09-88

wl‘.n-.ag

Lowland
7-24-83
{a)

18U
18U

3B U

compounds.
Only parmters that exceed anaiytical detection limit reported.

b) Sasple coll
Feaponse SCEion | Campls

U = Undetected

ile d

t
ste ile]

e ana

?g‘r"s*:o al % Taﬂﬁ?&ﬁrm

S5
Unland Waste Pile

7-24-83 7-03-90

(a) (b}

NA 1700 (gas)

39

14 U



00T LANDFILL SITE:

SOIL DATA (METALS)

COLDGY SAMPLES

Total metais (mg/kp)

TYPE DATE Rs Ba
PLAND §1 SOIL LF 7-24-89 9.3 NA
PLAND S2  SOIL LF 7-24-89  10.6 NR
OWLAND S3 SOIL LF 7-24-89 16 NA
PLAND S5 SOIL LF 7-24-89 12.5 NA
PLAND S6 SOIL LF 7-24-89  14.3 NA
TCA SOIL 20 NC
ETRO SRMPLES

Total metals (mg/kg)

TYPE DATE fis Ba
i7-1142 VACTOR 5-20-87 0.001 U
DOT SAMPLES

EP TOX (wmg/L)

TYPE DATE As Ba
-1 SOIL LF 1-28-88 # 0,001 U 0.38
i SOIL IS 1-28-88 # 0.001 U 0.85
-1 SO0IL LF 1-26-88 # 0,001 U 2.67
-1 SOIL LF 1-28-88 # 0.001 U 0,70
-2 SOIL LF 1-28-88 # 0.001 U 0.44
-2 SOIL LF 1-28-88 # 0,001 U 0,78
=1 SOIL LF 1-28-88 # 0.001 U 0.39
=1 SOIL IS 1-28-88 # 0.001 U 0.46
(-2 SOIL LF 1-28-88 # 0.001 U 0.47
-2 SOIL LF 1-28-88 # 0.001 U 0.44
-1 SOIL LF 1-26-88 # 0.001 U 0.71
~1 SOIL LF 1-28-B8 # 0,001 U 0.24
-2 SOIL LF 1-28-88 # 0.001 U 0.32
-1 SOIL LF 1-28-88 # 0.001 U 0.32

¢ WDOT considers this data invalid:

lote:

TYPE
(55N STREET
165W STREET
{758 STREET
1858 STREET
195K STREET
2054 STREET
21SH STREET
2254 STREET
2358 STREET
245H STREET
v VACTOR
% :
28V VACTOR
3 SOIL IS
30
i
2
3
34
JKEVIEN  STREET
BELFAIR STREET
STAR LAKE  VRCTOR
L. GENEVR VACTOR

DATE fis Ba

3-15-88 0.001 U 0.001 U
3-15-88 0.001 U 0.001 U
3-15-88 0.00f U 0.001 U
3-15-88 0.001 U 0.001 U
3-15-88 0.001 U 0,001 U
3-15-88 0,001 U 0,001 U
3-15-88 0.001 U 0.001 U
3-15-88 0.001 U 0.00% U
3-15-88 0.001 U 0.001 U
3-15-88 0.001 U 0.001 U
8 et
3-%5—% 0.001 U 0.001 U
3-15-88 0.001 U 0.001 U
3-15-88 0.001 U 0.001 U
3-13-88 0.00f U 0.001 U
3-15-88  0.001 U 0,001 U
3-15-88 0.001 U 0.001 U
3-15-68 0.001 U 0.001 U
3-15-88 0.001 U 0.00t U
3-6-89 0.1U0 o0.1U
1-23-89 0.1 U 0.4

3~-27-89 0.1 U 0.2

3—27-89 0-1 U o-a

recycled paper

oo_c>oo
= RFRR8 &

0,002 U

Cd

0.002 U
0.002 U
0.200

0-0“

0,002 U
0.002 U
0.002 U
0.002 U
0.049

0.002 U
0.002 U
0.002 U
0.002 U
0.002 U

§RERARAE =

e
[
=]
s

0.002 U

Co
22
[—4

e
33
[ ad

71
100

g &hd

Cr
0.005 U

[w]
&

PopeLeP

<o
.

BAoasaEAsaA3EREAos

o
.

o ar e
Pt 0= g Dt

OLOC

Cu

113

43
45

Cu
0,002 U

Cu

0.002 U
0.002 U
0.002 U
0.002 U
0.002 U
0.002 U
0.002 U
0.002 U
0.002 U
0.002 U
0.002 U
0.002 U
0.002 U
0.002 U

No GR/GC, improper sample containers
WDOT bulldozed site and mixed soils after these samples collected

A-2

Hg
0.001 U

Hg

0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.00t U
0.001 U

Ha

0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.00¢ U
0.00f U
0.001 U
0.001 U
0.001 U

0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.008 U
0.001 U

0.05 U
0.05 U
0.05 U
0.05 U

Ni Pb
32 292
36 379
54 73
33 i2e
27 728
NC 500
Ni Pb
3.2 1411
Ni Ph
0.480 7.31
0.055 4,00
0.100 20.73
0.001 U 3.14
0.082 0.025 U
0.130 5.38
0.061 0.025 U
0,010 U 2.66
0.260 0.9
0.039 0.66
0.084 0.7%

0.010 U 0.025 U
0.830 0.85
0.010 U 0.025 U

Ni Pb
0.15 0.30
0.3% 210
0.23 3.01
0.36 1.48
0.0 U 0.67
0.50 3.09
0.08 1.03
0.00 U 0.87
0.12 1.00
0.13 1.3
0.23 1.38
0.30 0.038
0.36 0.03U
ol2 1.05
0.0 U 0,03U
0.31 13.05
0.16 15.08
0.01 U 0.03U
0.06 U 22.0%
0.10 0.03U

0.20

0.10U

0.10 U
.10 U

ccology and environment

0.0387 U
0. 067
0.2312

op
s &9
e

0.001 U

0.001 U
0.001 U
0.001 U
0.001 U
0,001 U
0.001 U

0.1 U
0.10
0.4

0.1 U

D
-]

& EEEES

0.001 U

Ag

0.003 U
0.003 U
0.003 U
0.001 U
0.003 U
0.003 U
0.003 U
0.003 U
0.003 U
0.003 U
0.003 U
0.003 U
0.003 U
0.003 U

-
O
(-]

8a8asszasapasmssssas

epopee
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0.2
Cu Cr Pb

100
td

DATE
SOIL LF 12-6-88

SOIL LF 12-6-88
SOIL LF 12-6-88

SOIL LF 12-6-88
SOIL LF 12-6-88
SOIL LF 12-6-88

SOIL LF 12-6-88
SOIL LF 12-6-88

SOIL LF 12-6-88

SOIL LF 11-30-88
SOIL LF 11-30-88
SOIL LF 11-30-88
SOIL LF 11-30-88
SOIL LF 11-30-88
SOIL LF 11-30-88
SOIL LF 11-30-88

SOIL LF 12-6-88

DW CRITERIA

"9RT CROWSER DATA
EP TOX (ma/L)
DEPTH  TVPE

EP TOX
B-3
B-3
B-7

fo oo B |
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SOIL LF 11-30-88
SOIL LF 11-30-88
SOIL LF 11-30-88
SOIL LF 11-30-88
SOIL LF 11~30-88
SOIL LF 11-30-88

el 5
5.0
7.3
10.0
12.5
13.0
17.3
20,0

B-10

SOIL LF 11-30-88 0
50IL LF 11-30-88 O

2.3
5.0
10.0
12,5
15.0

B-12

- UM on
o.% a_®
OUOO

p Jpam Broan e
Lo bl el
o« ® o _®
OoOCOoOO

SOIL LF 12-6-88
SOIL LF 12-6-88
SOIL LF 12-6-88
SOIL LF 12-6-88
SOIL LF 12-6-88

SOIL LF {2-6-88

293
vt =l g =
-« 8 o 8
oo

moaD
g o pug b
Sose

pana B o oo |
Lo bl o Rl
. _® o _®
ooOoCO

o003
g vt gy vt
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-t ot g 0
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01 u
0t U
01U
o1 u

0
0
0
0

SOIL LF 12-6-88
SOIL LF 12-6-88

0.3
0.1U
0.1U

0.1 U
0.1U
0.1U

y
u
SOIL LF 12-6-88 0.0t U

SOIL LF 12-6-88 0.01
DW CRITERIA

SOIL LF 12-6-88 0.01

1
2.3
3.5

EP TOX
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WODT LANDFILL: WATER SAMPLES

ECOLOGY SECOLOGY SAMPLES

STATION STATION DATE LOCATION ANALYSES
-1 Sh-1 1-30-90 Catch basin discharges offsite Priority pollutants &
SW-2 SH-2 1-30-90 Hetland Priority pollutants #

SH-3 SW-3 1-30-90 MWetland Priority pollutants ¥
Sh-& SW-4 1-30-90 East of SR-599 offramp {u/s Metro SB) Priority pollutants #

# Metals samples not preserved: Metro did not analyze.

No organic compounds detected: analytical Dls 0, 1-10 up/L.
Bis{2-ethyl
Hardness Carbon hexyl Fluor-
STATION STATION DATE LOCATION ANALYSES 086 (mg/L fcetone disulfide Toluene phtzalate anthene  Pyrene
{mg/L) as CaCO3)  {ug/L) (un/L} (ug/L) fug/L) {ug/L) fug/L}
SW-1 SW-1 5-08-90 Foot of upland site Priority pollutants 8.1 321 31 R 5t il 10U 10V
S§-2 SW-2 5-08-30 20 ft north of SW-1 VoAs 32.6 128 10y tJ 3J NA NA NA
-3 -3 5-08-90 North end of landfill Priority pollutants 23.6 121 10U U SuU 417 i) 1)
64-2 BW-2 5-08-90 20 ft north of SW-1 (dug 3 ft hole)  Priority pollutants 3 282 ou 50U Su iou nou 10 U
Metals results missing from file.
WDOT SAMPHDOT SAMPLES
2-methyl
STATION STATION DATE LOCATION ANALYSES Cd Cr Cu Pb H? Ni In Penta T0X PCB naphthalene
{ug/L) {ug/L) {ug/L) (ug/L) fug/L fug/L) {ug/L) {ug/L) (ug/L) {ug/L) fug/L)
Site 1 Site ! 2-06-30 South East Pomd Metals, PAH, PCBs, TOX, Pentachlorophenol 2u Su t1 1ou 14 10 12 4 30 0.5U 2
1y fou 12 1y 20 0.5U 2y

Gite 2 Site 2 2-06-90 North West Pond Metals, PAH, PCBs, TOX, Pentachlorophenol 2y Ju 3 10U






Table 1

WSDOT Solid Waste Disposal Site
SR99 and South 124th Street, Seattle

Summary of Soil Constituent Concentrations

Detection Minimum Detected Maximum Detected Mean of Detected Mean of All
PARAMETER Frequency Yalue (in ppm) Value (in ppm) Yalues (in ppm) Yalues (in ppmn)
Native Sails
Copper 8 I e 0.1
Hickel o/ mmeee e e 0.1
Cadmium 7 ittt e et 0.01
Lead 0 I ettt — 0.1
Chromium o/ e e e 0.1
Zinc 07 el et ——— Q.1
Fill Soils
Copper 0/38  eeeee e e 0.1
Nickel a/38 0 meee- e 0.1
Cadmium 1 T ettt —— 0.01
Lead 6/38 0.1 1.2 0.533 0.168
Chromium o386 000 —-ee= meeee - 0.1
2inc 15/38 0.1 2.2 0.553 0.279
Total Soils
Copper 0/49 memme mmmee e 0.1
Hickel 0/49 e T 0.1
Cadmium /49 eeeee mmeee e 0.01
Lead 6/49 0.1 1.2 0.533 0.153
Chromium 0o/4¢  eee-e eeeee e 0.1

Zine 15749 Q| 2.7 0.553 0.239



Table 2

WSDOT Solid Waste Disposal Site
SR99 and South 124th Street, Seattle

Summary of Sail Constituent Concentrations With Depth

Maximum Detected
Yalue (in ppm)

Mean of Detected
Yalues (in ppm)

Mean of All
Values (in ppm)

Detection Minimum Detected
PARAMETER Frequency Yalue (in ppm)
0 - S ft. depth interval
Copper 0/18 —————
Hickel o/t mmme-
Cadmium o180 meeee
Lead 2/18 0.1
Chromium o/t e
Zinc 9/18 0.1
S - 10 ft. depth interval
Copper 0 7 B
Hickel o/t e
Cadmium 0 I
Lead 3417 0.3
Chromiun L I S i
Zinc 4417 0.1
>10 ft. depth interval
Copper U S ke
Nickel o/t meee
Cadrnium O I S
Lead 1/14 0.5
Chromium N I S e
Zing 2/14 0.2






Table 3 — Summary of Soil Quality Data

Boring Number MW-1 MW-1 MwW-2 MWwW-2 MW-3 MWwW-3 DUP MwW-4 MwW-4
Sample Number S-2 S-1 S-2 S-7 S-2 S-4 S-4 S-2 S-5
Depth in Feet 5.0-6.5 22.5-24.0 5.0-6.5 22.5~24.0 5.0-6.5 10.0-11.5 5.0-6.5 7.5-9.0
PID (H-Nu) 13 4.9 <1 <1 <1 <1 <1 <1
Concentration in mg/kg (ppm)

METALS

Arsenic 3.3 3.1 2.1 2.1 35 4.6 8.4 3.0 2.3
Cadmium 1.3 1.0 0.8 1.0 0.7 1.0 L5 0.7 0.5
Chromium 31.5 28.8 19.4 18.6 11.8 26.0 30.9 11.7 8.3
Copper 21.0 15.1 17.2 18.6 18.7 18.2 29.2 18.6 10.8
Lead 3.2 4.2 4.0 2.9 4.6 5.8 21.9 6.0 1.8
Nickel 38.6 38.7 27.6 234 11.2 254 434 9.9 8.5
Zinc 354 32.6 26.9 27.3 25.8 74.5 184.0 24.8 16.5

TOTAL PETROLEUM HYDROCARBONS

19 NA 5.5 50U 8.4 5U 17 24 10
VOLATILE ORGANICS
Methylene Chloride 025 U NA 0.19 JB NA NA 0.64 B NA NA 0.45
Acetone 1 U NA 1 U NA NA 1 U NA NA 1
SEMIVOLATILE ORGANICS
Di-n-Butylphthalate 0.82 B NA 0.16 JB NA NA 0.22 JB NA NA 0.84

POLYNUCLEAR AROMATIC HYDROCARBONS*
Non-Carcinogenic 0.26 0.26 0.51 U 051 U 0.92 U 0.51 U 0.27 090 U 0.26
Carcinogenic 0.14 U 0.14 U 0.14 U 0.14 U 0.25 U 0.14 U 0.14 U 024 U 0.14

91 @8eg

U = Chemical parameter not detected at detection limit indicated.

B = Chemical parameter also detected in laboratory blank.

J = Concentration is estimated value.

NA = Not analyzed.

*Note: Summed PAH concentrations are based on one-half of detection limit values for non-detected compounds.

3351u3.wkl
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Table 3 — (Continued)

Boring Number B-13 B-13 B-14 B-14 B-15 B-15 B-16 B-16 B-17 B-17
Sample Number S-3 S-5 S-2 S-5 S-2 5-6 S-3 S-5 S-1 5-5
Depth in Feet 7.5-9.0 12.5-14.0 5.0-6.5 12.5-14.0 5.0-6.5 15.0-16.5 7.5-9.0 12.5-14.0 2.5-4.0 12.5-14.0
PID (H-Nu) 17.3 3.7 <1 <1 <1 6.8 8.9 11.2 <1 <1
Concentration in mg/kg (ppm)

METALS
Arsenic 6.4 14.1 7.0 2.5 4.2 1.4 11.2 1.8 10.2 24
Cadmium 0.9 1.4 1.3 0.8 0.7 1.1 1.3 1.0 0.8 0.9
Chromium 15.1 28.7 30.6 28.4 12.9 29.5 30.3 32.1 18.9 10.7
Copper 26.2 29.2 26.3 15.8 21.5 19.4 20.2 15.1 28.0 23.0
Lead 7.1 55.1 20.3 2.2 5.2 4.5 28.7 3.1 18.9 3.4
Nickel 14.2 29.4 34.6 27.9 8.0 29.8 29.9 32.0 21.1 9.8
Zinc 28.4 53.9 230.0 29.1 19.7 36.3 42.6 314 37.7 23.7
TOTAL PETROLEUM HYDROCARBONS

25 NA 36 NA 32 NA 150 NA 70 NA
VOLATILE ORGANICS
Methylene Chloride 0.52 NA 0.99 NA B NA 0.86 NA 0.92 NA
Acetone 1.1 NA 1.4 ] NA B NA 1.4 NA 2.1 NA
SEMIVOLATILE ORGANICS
Di-n-Butylphthalate 1B NA 14 B NA 1.1 B NA 1.2 NA 1.1 NA
POLYNUCLEAR AROMATIC HYDROCARBONS*
Non-Carcinogenic 0.38 0.46 0.44 0.41 0.78 U 051 U 0.46 0.26 2.28 0.26
Carcinogenic 0.20 U 0.20 U 0.21 U 022 U 021 U 0.14 U 0.22 0.14 U 1.56 0.14 U
U = Chemical parameter not detected at detection limit indicated. &
B = Chemical parameter also detected in laboratory blank. a
J = Concentration is estimated value. e
NA = Not analyzed. o 2
*Note: Summed PAH concentrations are based on one-half of detection limit values for non-detected compounds. E §

3351TT3/10BS






Hart Crowser

J=3351
Table 4 — Summary of Groundwater Quality Data
Well Number MW-1 MW-2 MW-3 MwW-3 MW-4 TRIP
DUP BLANK
FIELD PARAMETERS
Temperature in °C 16 17 14 16
pH 7.8 6.4 6.5 6.4
Elec. Conductivity in umho 250 980 780 960
Concentration in ug/L (ppb)

METALS (TOTAL)
Arsenic 16 32 14 10 37
Cadmivm 8 50 3 6 10
Chromium 120 20 130 90 120
Copper 100 20U 100 80 240
Lead 22 110 25 21 200
Nickel 160 10 U 120 90 100
Zinc 240 150 330 310 400
METALS (DISSOLVED)
Arsenic 2 2 U 3 2 9
Cadmium 5U 5U 50U 5U 50U
Chromium 100 ovu 10U 10 U 100
Copper 20U 20U 20U 20U 20U
Lead 5 3 5 5 5
Nickel 10U 10U 10U 10U 00U
Zinc 50 U 110 90 90 50 U
TOTAL PETROLEUM HYDROCARBONS

1000 U 1000 U 1000 U 1000 U 1000 U
VOLATILE ORGANICS
Acetone 10U v 81 10 U 21 87
Methylene Chioride 50U 50 U 50U 317 6
Toluene 1U 1 u 1U 1 U 1 10U
SEMIVOLATILE ORGANICS
Di-n—-Butylphthalate 10U 10U 10U 10 U 10U
POLYNUCLEAR AROMATIC HYDROCARBONS*
Non-Carcinogenic 300 U 300 U 1.57 300 U 300 U
Carcinogenic 0.80 U 0.830 U 0.830 U 080 U 0.80 U
U = Chemical parameter not detected at detection limit indicated
B = Chemical parameter also detected in laboratory blank
J = Concentration is estimated value
* Note: Summed PAH conceatrations are based on onc-half of detection limit values

for non—~detected compounds 335Td.wkl

Page 18







Table 1 - Summary of Groundwater Quality Data

Hart Crowser
J-3351

Trip

Well Number MW-{ Mw-2 MW-3 MW-3D MwW-4 Blank
Field Parameters

Temperature in °C 13 12 11 NA 11 NA

pH 8.1 7.0 7.0 NA 6.7 NA

Elec. Conductivity in umhos 500 1350 820 NA 1400 NA
Total Metals

in ug/L (ppb)

Arsenic 8.5 5 12 14 7.3 NA

Cadmium 2 U 2 U 2 U 2 U 2 U NA

Chromium 60 74 120 120 54 NA

Copper 22 42 100 98 35 NA

Lead 5.8 8.4 33 34 35 NA

Nickel 43 43 100 120 14 NA

Zinc 180 130 320 300 180 NA
Dissolved Metals

in ug/L (ppd)

Arsenic 5U S U 50 5U 5u NA

Cadmium 2 U 2 U 2 U 2 U 2 U NA

Chromium 10U 10U 0u 10U 10 U NA

Copper 10 6.5 5U 5u 5U NA

Lead 3U 3vu 3U 3 U 3 U NA

Nickel 10 U 10U 10U 10U 10U NA

Zinc 39 50 22 22 32 NA
Total Petroleum Hydrocarbons

in pg/L (ppb)

TPH 418.1 1000 U 1000 U 1000 U 1000 U 1000 U NA
Volatile Organics

in ug/L (ppb)

Acetone 10 U 10U 10U 10U 10U 67

Methylene Chloride 5U 5U 5uU 5u 5u SUuU

Tetrachloroethene 10U 1 U 1 U 5 1 U 1 U
Semivolatile Organics

in pg/L (ppb)

Bis(2-ethylhexyl) Phthalate 10U 10 U 10U v 16 NA
Polynuclear Aromatic

Hydrocarbons (PAHs) (a)

in pg/L (ppb)

Non-carcinogenic .25 U 125 U 1.2 U 125 U 125 U NA

Carcinogenic 04 U 04 U 04 U 04 U 04 U NA
Notes:

U Not detected at indicated detection limit.

NA Not analyzed.

(a) Summed PAH concentrations are based on one~half of detection limit
values for non-detected compounds.

3351.WK1/CLK
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PHASE I SAMPLING AND ANALYSIS
WSDOT SOLID WASTE DISPOSAL SITE
SR-99 AND SOUTH 124TH STREET
SEATTLE, WASHINGTON

INTRODUCTION

The Washington State Department of
Transportation (WSDOT) received an order from
the Washington State Department of Ecology
(Ecology) (Order No. DE 88-N161, dated August 4,
1988) to characterize and remediate a
metals-contaminated solid waste disposal site
located at State Route 99 and South 124th Street
in Seattle, Washington. Figure 1 presents the
site location. Sampling conducted at the site
in mid-1987 and early 1988 showed extractable
lead concentrations exceeded Dangerous Waste
criteria (EP Toxicity).

The order required WSDOT to 1) develop a
sampling plan characterizing the nature and
extent of metals contamination; 2) perform
sampling in accordance with the approved
sampling plan; and 3) develop a plan for the
removal of all contaminated soil. A secondary
issue, aside from characterization and
remediation, is that a portion of the site may
be a wetlands. Ecology has agreed to address
this issue separately, subsequent to sampling,
analysis, and remediation.

The approved sampling plan is presented in
Appendix A. This report presents the results of
the latest sampling and analysis conducted at
the site and discusses the need for any
additional sampling and remediation. Any future
site activities will be based on discussions
between WSDOT and Ecology directing the need for
and approach to additional sampling and/or
remediation.

This work was performed in accordance with our
proposal dated November 8, 1988, Task Assignment
No. 13, Statewide Hazardous Waste Agreenment
¥-3832.

This work was performed and this report prepared
in accordance with generally accepted
professional practices in the same or similar
localities, related to the nature of the work
accomplished, at the time the services are
performed. It is intended for the exclusive use
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of WSDOT for specific application to the job
site. This report is not meant to represent a
legal opinion. No other warranty, express or
implied, is made.

Our work included:

o]

Providing personnel and equipment necessary
to carry out on-site sampling of soil;

Engaging analytical laboratory services to
perform sample analyses;

Interpreting sample analysis results; and
Presenting results to WSDOT in a project

report, including any recommendations for
Phase II work.

SUMMARY OF FINDINGS

o

Forty-nine soil samples were collected from
nine borings located in three distinct areas
at the WSDOT Solid Waste Disposal Site (see
Figure 2): upper area (three borings); lower
area - wet locations (three borings); lower
area - dry locations (three borings).

Samples were collected throughout the soil
column from the surface to 5 feet below the
waste material-native soil contact. Chemical
parameters for sample analysis were selected
based on previous sample results and included
EP Toxicity for cadmium, chromium, lead,
copper, nickel, and zinc.

Waste material from WSDOT disposal activities
was made up of fine to medium sands and
silts, with some gravels and organic matter
occasionally found. The native soils
appeared to be more compact sand and silts or
peats. Based on soil color, soils below 5
feet appeared to be in a reduced environment
- they were gray and mottled.

Solvent-like odors were noticed at one sample
location, boring C-3; these odors were
associated with carpeting removed from the
boring. Because of these odors, two
additional soil samples were collected for
volatile organic analysis. It was necessary
to auger a second boring (C-3A) adjacent to
boring C-3 to collect these samples since
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organic analyses were not anticipated as
being necessary during the initial sampling.

Lead and zinc were the only metals detected
using the EP Toxicity test. Lead was above
detection levels in 15 percent of the
samples; zinc in 33 percent of the samples.
These two metals were detected at very low
levels and only in the waste materials - the
highest reported concentration of extractable
lead was 1.2 mg/L (ppm) and of extractable
zinc was 2.2 mg/L (ppm). No extractable lead
or zinc (or any other metals) were detected
in native soils or in the two background soil
samples collected.

Of the fifteen samples in which either
extractable lead or zinc were detected, nine
were detected in two borings, B-10 and C-3.

There did not appear to be any correlation
between leachable metals concentrations and
the three sampled areas within the solid
waste disposal site, i.e., upper, lower-wet,
or lower-dry.

Although zinc was detected in the upper 5
feet in 9 of the 18 samples from this depth
interval, there appeared to be little, if
any, correlation of zinc or lead
concentrations with depth.

The volatile organic results showed very low
levels of acetone (86 ppb), toluene (5 ppb),
2-butanone (9 ppb), and total xylenes (3 ppb)
to be present in boring C-3A.

Additional sampling of on-site soils does not
appear to be warranted at the site. Phase I
sampling results indicate current conditions
are not causing contaminants to be released
at dangerous waste levels.

Remediation of current conditions also does
not seem warranted. Presently, there are no
dangerous wastes at the site based on our
sampling and analysis.

WSDOT should implement a program to

characterize vactor sludge and street
sweeping wastes prior to disposal.
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Potentially, these wastes have extractable
levels of lead or other metals in excess of
dangerous waste characteristics. WSDOT
should recognize they may be at risk for
contaminating the environment.

Once the incoming materials have been
characterized, we recommend designing, if
necessary, a disposal system to address any
issues brought about by the characterizations.

SITE DESCRIPTION AND NATURE OF THE WASTES

The site, shaped like an elongated teardrop, is
located between roadway embankments supporting
SR-99 (Pacific Highway South), SR-599, and an
access ramp to SR-599. It is approximately 8
acres and can be divided into two areas: upper
and lower. The upper area is approximately 3
acres and rises about 25 feet above the lower
area of 5 acres. The lower area contains a
wetland within its western half. The remainder
of the lower area is dry. A gravel road travels
the eastern side of the site and provides access
to the two areas. Much of the site is covered
by grasses, shrubs, and trees. Current
topographic information does not exist for the
site. See Figure 1.

The site received street sweeping waste, vactor
truck sludge, and other materials generated
during roadway cleanups since circa 1965.
According to WSDOT maintenance employees, these
wastes were randomly spread across the site. No
particular plan was adhered to for filling the
site. Reportedly, waste in the upper area is 25
to 30 feet deep and in the lower area
approximately 4 to 6 feet deep. Apparently,
there are no locations within the site that are
free of these roadway maintenance wastes.

The wastes were assumed to be heterogeneous
throughout the site. Prior WSDOT sampling (data
are contained in Appendix A) indicates that
metals concentrations vary widely across the
surface of the site, e.g., EP Toxicity levels
for lead range from <0.025 ppm to 20.73 ppm.
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FIELD SAMPLING ACTIVITIES

The goal of the Phase I sampling was to evaluate
the surficial and vertical distribution of
metals at the site. We sought to profile the
distribution and concentration of leachable
metals at the site; to determine if dangerous
wastes were present on-site; and to investigate
the relationships between the three areas
present at the site and metals distribution and
concentration.

A total of 49 soil samples were collected at the
WSDOT solid waste disposal site by Hart Crowser
during December 1988. We completed three
borings in each of the three areas at the site:
upper area - borings B-9, B-10, B-12; lower
area, wet locations - borings B-3, B-5, B-7; and
lower area, dry locations - borings C-3, C-5,
D-6. These borings were somewhat relocated
during field activities from what was outlined
in the sampling plan due to conditions
encountered in the field. 1In addition, we
collected two samples for organic analyses from
a boring (C-3A) installed adjacent to C-3.
Boring C-3 had solvent-like odors associated
with carpet fragment removed from the boring at
a depth of approximately 4.5 feet. Two
background soil samples, BG-1 and BG-2, were
collected off-site in January 1989. The
locations of these borings and samples are shown
on Figures 1 and 2. All borings and samples
were field located, staked, and numbered.

Sample collection procedures are outlined in
Section 4.0 of the Sampling Plan, presented in
Appendix A. Geologic sample descriptions are
presented in Appendix B. Analytical laboratory
data reports, a review of the data quality, and
chain of custody forms for the samples are
included in Appendix C.

Chemical Analysis

A total of 51 soil samples, including two
background samples, were submitted to Laucks
Testing Laboratories, Inc., of Seattle,
Washington for EP Toxicity metals analysis. The
metals analyzed were cadmium, chromium, lead,
copper, nickel, and zinc. 1In addition, two soil
samples collected from boring C-3A were
submitted for volatile organics analysis using
EPA method 8240.
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Results of Chemical Analysis

Lead and zinc were the only metals detected
using the EP Toxicity test. Extractable lead
was detected in only 6 of the 49 samples
analyzed. Lead concentrations ranged from not
detected to 1.2 mg/L (ppm). Extractable lead,
or any other metals, were not detected in any of
the samples collected in native soils.
Extractable zinc was detected in 15 of the 49
samples analyzed. Zinc concentrations ranged
from not detected to 2.2 mg/L (ppm).
Extractable zinc, or any other metals, were not
detected in any of the samples collected in
native soils. A summary of detection
frequencies and values is presented in Table 1
at the end of the text of this report.

Metal concentrations with depth are presented on
Figure 3. The vertical distribution trends of
lead and zinc concentrations in soil were
examined, relative to ground surface. A
statistical model was used to evaluate trends in
the data, a trend being a consistent n
the concentration from one location to—ardther.
The model was fit to the actual data and is used

to quantify the rate at which concentrations
change over the site.

The model is only a guideline and has error
associated with its prediction. To evaluate the
error associated with model use the term
r-squared is used. R-squared is a measure of
the model fit to the actual data. The range of
values for r-squared is 0 to 1. A value near 1
(>0.90) indicates that model fit is good. A
value <0.7 indicates that model fit is poor and
that the data do not present a trend to be
evaluated.

Lead concentrations do not appear to be
correlated with sample depth. The calculated
correlation coefficient(r“) for lead
concentrations versus depth was well below 0.5
and no clear trend was observed in the data
presented in Table 2. Based on the data
presented in Table 2, zinc concentrations appear
to decrease slightly with depth. However, the
calculated correlation coefficient for zinc
concentrations versus depth was also quite low,
well below 0.5.

In addition, no correlation was noted between
the type of area within the disposal site;

Page 6



Hart Crowser
J=2228

upper, lower-wet, or lower-dry and concentration
and distribution of metals.

Several volatile organic compounds were detected
in the two soil samples collected from boring
C-3A. Acetone (56 ppb) and toluene (2 ppb)

were detected in the sample collected at a depth
of 4.6 feet. Acetone (86 ppb) and toluene

(5 ppb) were also detected in the soil sample
collected at a depth of 6.5 feet. 2-butanone

(9 ppb) and total xylenes (3 ppb) were also
detected in this sample.

Discussion of Sample Analysis Results

Our sample analysis results did not detect heavy
metals at concentration near hazardous waste
designation levels. The EP Toxicity test
results did note a rather random spread of
metals at the sampled locations, inferring
limited leachability. However, our results do
not explain previous sampling results or general
assumptions about sludges and sweepings from
roadways.

Our results can be summarized as follows:

© Copper, nickel, cadmium, and chromium were
not detected in any of the samples collected
at this site. No EP Toxicity metals were
detected in the two soil background samples.

0 Extractable lead was detected in less than 15
percent of the soil samples. The highest
concentration detected (1.2 mg/L) is well
below Ecology’s dangerous waste criteria of 5
mg/L for EP Toxicity lead (WAC
173-303-090(8)).

© Extractable zinc was detected in less than 33
percent of the soil samples collected at the
site. The highest concentration detected
(2.2 mg/L) is below Ecology’s Technical
Information Memorandum (TIM) No. 86-1
(contained in Appendix D) guideline of 5.0
mg/L for the sum total of extractable copper,
nickel, and zinc. This is because copper and
nickel were not detected in any soil samples
above 0.1 mg/L (0.1 mg/L + 0.1 mg/L + 2.2
mg/L = 2.4 mg/L which is less than 5.0
mg/L). This TIM guideline suggests that
there may be associated environmental risk if
this level is exceeded and that additional
testing ~-- the aquatic toxicity criteria --
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is warranted. Such is not the case at this
site.

Although dangerous waste levels of extractable
lead were detected at the site surface during
past WSDOT sampling (March 1988, see Appendix
A), they are not now present based on our

recently conducted sampling. Although we can
not explain this difference, there are several
reasons to discount these earlier results.

The random, grab sampling conducted by WSDOT at
the surface of the site may have hit a hot

spot. In addition, WSDOT representatives have
stated that their sampling protocol was poor --
no mapping of sample locations, improper
containers, lack of decontamination between
samples, etc. In addition to the samples not
being representative, cross contamination of
samples could have resulted giving higher levels
of leachable metals than what actually existed.

There are other scenarios that could explain why
our metals results were so low:

o There have been previous studies of sludges
and sweepings from roadways that noted lead
and other metals contamination. However, due
to the wet climate present in this area, much
of these metals may have already leached from
these solids before collection and disposal.

o Another scenario is that it may be that
metals levels are related to the age of the
deposits. Fresh or new waste materials may
contain higher levels of metals that are
quickly washed out. Older deposits do not
contain leachable levels of metals.
Additional testing is required to assess the
validity of this scenario and to determine if
1) any treatment or other remedial action is
necessary prior to placing new waste
materials at the WSDOT solid waste disposal
site, or 2) an alternative disposal site is
necessary, e.g., a lined landfill with
leachate collection.

o A third scenario is that metals in the fill
material are bound or absorbed to organic
matter, negatively charged clay particles, or
iron and manganese oxides. A substantial
amount of organic material was observed in
the fill and native soils. The presence of
this organic material can greatly reduce the
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mobility of metals at the WSDOT solid waste
disposal site.

Finally, our sampling analysis results did
identify two solvent like compounds at low
concentrations. Acetone and 2-butanone

(methyl ethyl ketone (MEK)) concentrations
detected in boring C-3A soil samples may be

due to laboratory contamination. Acetone and
MEK are often used as solvents in analytical
laboratories and are common laboratory
contaminants. However, these compounds were not
detected in the associated laboratory method
blank. The low concentrations (less than 6 ppb)
of toluene and total xylenes may indicate the
presence of residual solvents or other petroleum
products. The concentrations are very low and
are not of concern.

Apparently, the organic contaminants associated
with boring C-3 are an isolated case or else we
would have run across similar contaminants
elsewhere on-site.

We hope this report will meet your immediate
needs. Please call us if you have any questions
or if we can be of further assistance.

HART CROWSER, INC.

o\ D) e Ss

ISTIN J. EL RICHARD D. PIERCE
Project Engifieer Associate

KID/RDP:sde
FR2228/J0BS
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