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1.0 INTRODUCTION

This document presents the results of a remedial investigation/feasibility study (RI/FS) and
presents a cleanup action plan (CAP) for soil remediation at the City of Tacoma’s (City’s) 35" Street
Landfill site (site). The site is located just east of the intersection of South 35® Street and Pacific Avenue
in Tacoma, Washington and is included on the Washington State Department of Ecology (Ecology)
Confirmed and Suspected Contaminated Sites List (CSCSL). The site was listed on the CSCSL after an
initial investigation by the Tacoma-Pierce County Health Department (TPCHD) in August 2005. On
behalf of the City of Tacoma (City), Landau Associates submitted a Voluntary Cleanup Program (VCP)
application to Ecology on February 27, 2008 to conduct independent remedial actions under Ecology
supervision. Landau Associates subsequently submitted an independent remedial action report on March
11, 2008 (Laﬁdau Associates 2008a) and requested a no further action (NFA) determination for the site
based on previously collected data. After reviewing the data, Ecology issued a further action
determination on April 19, 2008 (Ecology 2008a) requiring additional remedial actions to characterize the
site. In response to this further action determination, the RI/FS and cleanup action plan presented in this
report were prepared in accordance with the Model Toxics Control Act (MTCA) [WAC 173-340] under
the VCP. The location of the site is shown on the vicinity map on Figure 1. .

The City plans to transfer the site property to a private developer as part of a partnership to
develop apartment housing. Currently there are no specific development plans; however, it is likely the
project will support multiple buildings, parking areas, and associated infrastructure. The RI/FS/CAP is
being conducted to document current site soil, groundwater, surface water, and air conditions and to
identify a final cleanup action that is protective of human health and the environment and consistent with

future development plans. It is the intent of the City to request an NFA determination from Ecology after

implementation of the CAP.

1.1 SITE DESCRIPTION

The site as documented in the TPCHD initial investigation (TPCHD 2005) is an approximately 5-
acres consisting of six tax parcels’ along Pacific Avenie in Tacoma, Washington. The site is bordered to
the west by Pacific Avenue between East Harrison Street and East 34" Street, and to the cast by ‘A’
Street. A vacant parcel borders the site to the south. The site is shown on Figure 2.

The site is located in an area that was occupied by a natural ravine, The ravine was one of a

number of north-south trending glacial channels in the Tacoma area. These channels represent glacial

' Tax parcels 2084140040, 2084140050, 2085130060, 2085130070, 2085140040, 2085140070
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melt water features that in recent times did not contain an active surface water channel (i.c., they were dry
ravines). The ravine at the site extended roughly a half mite or more from approximately East 37" Street
to north of East 34" Street directly east and parallel to Pacific Avenue, The area between the East 34"
Street Bridge and East 37" Street was filled beginning in the early 1960s. The bulk of the fill material
was placed during construction of the 1-5/I-705 extension between 1960 and 1965; a large part of this
early material was fill dirt. Between 1985 and 1990, the site was used to dispose of vactor waste from
calch basin cleanings and street sweeping material. This more recent material was reportedly disposed of
primarily in the northern portion of the site. In 1991, the City re-graded the site to improve slope stability
(City of Tacoma 1992),

The site is undeveloped and currently slopes gently downward to the west and north, with a
steeper north-facing slope that terminates in the bottom of a ravine. Surface cover consists of grass,
brambles, scattered patches of soil and gravel, and piles of construction debris composed of concrete,
reinforcing steel, and wood. Currently, the surrounding area land use (including filled portions of the area
to the south of the site) is mixed, consisting of residential, commercial, and light industrial land uses.

Subsurface conditions at the site consist of up to 80 ft or more of fill overlain by glacially derived
sand and silty sand. A groundwater seep emanates from the toe of the north-facing fill slope in the area of
a buried concrete pipe’. Groundwater beneath the site is anticipated to be greater than 100 fi below
ground surface (below the bottom of the fill in this area). Therefore, the seeps at the base of the slope
likely represent water that has percolated through the fill and collected on the original ground surface soil
horizon or relatively lower permeability layers below this surface to form isolated areas of perched

groundwater.

1.2  SITE BACKGROUND

Based on previous investigations and site history, Ecology (2008a) defined the primary
contaminants of concern at the site as total petroleum hydrocarbons (TPH) and carcinogenic polycyclic
aromatic hydrocarbons (cPAHs) in soil. These constituents are consistent with the type of constituents
related to vactor waste (i.e., material from street catch basins) and street sweeping material. Methane was
also detected in soil gas and is likely generated from organic debris (leaves, branches, yard waste etc.)

disposed along with soil and inert material.

? The concrete pipe is located near sampling location SW-LAI-01 on Figure 2.
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1.2.1 PREVIOUS INVESTIGATIONS

Previous investigations of the site were conducted by the City of Tacoma and TPCHD from
approximately 1990 to 2006. These investigations included soil, groundwater seep and air sampling.
They confirmed that much of the near-surface fill consists of soil mixed with inert material such as waste
concrete, asphalt, and brick. Data results also identified minor arsenic and TPH impacts to soil and the

presence of low levels of methane.

1.2.1.1 Soil

Soil sampling was conducted during an environmental site assessment by the City in 1991 (City
of Tacoma 1992). During the investigation, nine test pits were dug and five soil samples were collected
and analyzed for TPH; priority pollutant metals (antimony, arsenic, beryllium, cadmium, chromium,
copper, lead, mercury, nickel, selenium, silver, thallium, and zinc); and VOCs. The samples were
collected from test pits between 12 and 15 fi below ground surface (BGS). Additionally, two samples
were analyzed for TCLP? arsenj.c, chromium, and lead. All samples had detectable levels of TPH, with
the highest result at 1,330 mg/kg. No results for TPH exceeded the current MTCA Method A cleanup
standard of 2,000 mg/kg. Of the 13 metals that were sampled, only arsenic had concentrations that
exceeded MTCA cleanup standards {arsenic MTCA Method A standard is 20 mg/kg), with two of the five
arsenic samples (TP-3 and TP-9) having concentrations of 21.7 mg/kg and 228 mg/kg, respectively. No
metals were detected in the TCLP sample results. No VOC compounds were detected in any of the
samples, Previous investigation test pit locations are shown on Figure 2,

Additional soil sampling for TPH (including diesel-range, heavy 'oil-range, and gasoline-range
petroleum hydrocarbons) was conducted annually from 1999 through 2001 and from 2003 through 2004
(City of Tacoma 1999b, 2000, 2001a, 2003, 2004b). One grab sample was collected during each event;
however, the exact sampling locations were not documented in subsequent monitoring reports. Gasoline-
range and diesel-range petroleum hydrocarbons were not detected in any of these grab samples. Heavy
oil-range petroleum hydrocarbons were detected three times with the highest result, 230 mg/kg, occurring

in 2004. None of the sample results exceeded the MTCA cleanup standard of 2,000 mg/kg.

1.2.1.2 Groundwater Seeps

Sampling of the spring or groundwater seep at the base of the north-facing slope was first

conducted in 1990. Three samples were collected and analyzed; TPH was not detected, and pH was in the

* TCLP is the toxicity characteristic leachate procedure used as an identifier of the presence of hazardous waste.
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normal range for groundwater (6 to 9) (City of Tacoma 1990). Groundwater seep sampling was also
conducted in 1991. Two samples {one sample from the seep and one sample from runoff from the east
hillside of the ravine} were collected and analyzed for TPH, VOCs, and priority pollutant metals {City of
Tacoma 1992). The results indicated the presence of TPH, although the results are suspect because of the
laboratory methodology” and the lack of reproducibility (i.¢., this was the only TPH detection at the seep).
Arsenic was detected in one of the seep sample at 13 pg/L, above the MTCA Method A cleanup standard
of 5 ug/L. 1,1,1-Trichloroethane (TCA} was the only VOC compound detected at 8.5 pg/L, which is less
than the MTCA Method A cleanup standard of 200 pg/L. The seep sampling location is approximately
coineident with the location of SW-LAI-01 shown on Figure 2.

Groundwater seep sampling was conducted annually between 1999 and 2004 (City of Tacoma
1999b, 2000, 2001a, 2001b, 2002, 2003, 2004b). Samples were analyzed for TPH during all sampling
events. TPH was not detected in any groundwater seep samples during this time period. In addition to
TPH, samples collected in 2001 and 2002 were analyzed for nitrogen; total metals (arsenic, barium,
cadmium, chromium, lead, selenium, silver, and mercury); SVOCs, VOCs; and chlorinated pesticides.
With the exception of several metals, none of the above-mentioned analytes were detected. In 2001,
mercury was detected at 0.012 pg/L, barium was detected at 11.0 pg/L, and lead was detected at 1.1 pg/l..
In 2002, arsenic was detected at 2.6 pg/L, barium was detected at 11.4 pg/l, chromium was detected at
1.24 pg/L, and lead was detected at 2.4 pg/L. All of these results are below MTCA cleanup standards for

their associated compounds.

1.2.1.3 Methane

The TPCHD first conducted sampling for methane on two occasions in December 1990 using a
bar hole sampling technique and hand-held portable gas meter (TPCHD 1990a, 1990b). Bar holes ranged
from 6 inches to 36 inches in depth. The highest methanc levels were detected on the north side of the
landfil] at the top of the fill slope. Results ranged from non-detect to 40 percent methane, well above the
lower explosive limit (LEL) of 5 percent methane’.

Sampling for methane gas was conducted during the environmental site assessment performed by

the City in 1991 (City of Tacoma 1992). A gas probe consisting of 4-inch and % inch PVC pipe was

4 The analytical method used to analyze TPH for the 1991 sampling event was EPA Method 418.1, which does not
usc a silica and acid wash to extract organics from the sample prior to analysis. Organic compounds, if not
removed, can cause matrix interference and can show up as detections of TPH in a sample result that would
otherwise be non-detect.

* The LEL is a typical standard used by the Tacoma Pierce County Health Department to evaluate methane at the
property boundary of a landfill [WAC 173-304-46G(2)(b)]. Since this site will be converted to residential use, the
LEL is assumed to be the compliance standard throughout the property for the purposes of this evaluation.
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installed in test pit TP-2. Results from this probe indicated the presence of 52 percent methane (over 10
times the 1.LEL). The location of TP-2 is shown on Figure 2.

In 1992, the TPCHD conducted methane sampling events on two city-owned properties within
two blocks of the landfill site (Tacoma-Pierce County Health Department 1992a, 1992b). Neither site had
detectable levels of methane in the bar holes. These results suggest that methane migration is not a
significant problem.

Methane sampling was conducted by the TPCHD annually or semi-annually from 1997 through
2006 (Tacoma-Pierce County Health Department 1997, 1998a,1998b,1998¢, 2000, 2001, 2002a, 2002b,
2003a, 2003b, 2004; City of Tacoma 1999a, 1999b, 2004a, 2004c, 2005a, 2005b, 2006). Samples were
collected from various locations at the landfill using a bar hole sampling technique and a hand-held
portable gas meter though the exact locations were not recorded. Results ranged from non-detect to 87
percent LEL (i.e., 4.3 percent methane). Between 2004 and 2006, six separate sampling events were
conducted with the highest sampling result being 3.1 percent of the LEL (i.e., 0.15 percent methane).

This most recent data indicates that methane concentrations in shallow soil are currently very low.

1.3 SITE DEVELOPMENT CONCEPT

Current plans call for development of the site as a multi-family or mixed use complex. The upper
portion of the site would be developed with buildings, paved parking areas, paved roads, and landscaped
areas. It is anticipated that this development will be completed within the next couple of years; however a
development schedule has not been finalized, The site development concept is consistent with the site’s
residential and commercial site zoning. The site consists of six separate tax parcels zoned as follows:

o 2084140040: RAL (Low-density multiple family dwelling district)

o 2048140050: RA4L (Low-density multiple family dwelling district)

» 2085130060: R2 (One family dwelling district)

» 2085130070: R2 (One family dwelling district)

» 2085140070: R2 and Cl1 (One family dwelling district) (General neighborhood commercial)

»  2085140070: R2-SRD (Residential special review district)
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2.0 REMEDIAL INVESTIGATION

In response to Ecology’s further action determination (Ecology 2008a), the City conducted a
remedial investigation (RI} in May 2008 to further define the nature and extent of contamination at the
site. The Rl included a field investigative approach using a combination of test pits, direct push borings,.
a single hollow stem auger (HSA) boring, and groundwater seep sampling®. Prior to initiating field
activities, a work plan was prepared and submitted to Ecology for review. Unless otherwise noted, the RI
field activities were conducted in accordance with the RI Work Plan (Landau Associates 2008b).

The overall objectives of the RI were to characterize soil, water, and air quality at the site to:

e Evaluate the nature and extent of soil and groundwater contamination if any
#  Evaluate the potential for site soil contamination to impact groundwater
¢ Characterize the nature and extent of methane at the site

» Collect sufficient data to support decisions regarding an appropriate cleanup action.

2.1 FIELD INVESTIGATION

Field investigation activities consisted of test pits, direct push borings, gas monitoring well
installation, HSA boring, groundwater seep sampling, and methane sampling. Landau Associates
contracted with MRC Constryction for excavation of the test pits using a rubber-tired backhoe, ESN
Northwest for the direct push probes and gas monitoring well installation, and Holocene Drilling for the
HSA boring. Landau Associates field personnel documented soil and fill conditions, collected and
evaluated soil samples and the groundwater scep sample, and directed the installation of the gas
monitoring probes at the direct push probe locations. Methane sampling was conducted by the City and
TPCHD. Boring fogs for the test pits, direct push borings, and the HSA boring are included in Appendix
A. The test pit, direct push (geoprobe), HSA boring, and grbundwater seep sampling locations are shown
on Figure 2.

During site exploration, Landau Associates performed field screening’ of samples and soil
conditions at all exploration locations (Landau Associates 2008b). Samples were selected for laboratory
analysis based on where field screening indicated TPH contamination was most likely to occur. The

intent in vsing this procedure was to document the highest concentrations of constituents in soil at the

® In the RI Work Plan (Landau Associates 2008) groundwater seep sampling is referred to as surface water
sampling,
7 Field screening consisted of visual observation, odor observations and photoionization detector (PID) screening of

soil conditions (test pits) or samples (probes and boring). Field screening data is summarized on logs in Appendix
A,
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site.  Explosimeter readings were also collected as part of the health and safety plan. Soil and water
samples were analyzed at the City laboratory at the Tacoma Landfill (metals only) and at Analytical
Resources Incorporated (ARI) in Tukwila, WA

2.1.1 TESTPITS

Ten test pits (TP-LAI-01 through -10) were excavated to observe shallow soil conditions and to
collect soil samples. The depth of the test pits ranged from 12 to 14.5 ft BGS. Two soil samples were
collected from each location for laboratory analysis. Each sample was tested for select metals and diesel-
range hydrocarbons (NWTPH-Dx). Based on field observations, six samples that were most likely to
contain TPH contamination were selected for additional analyses for benzene, toluene, ethylbenzene, and
xylenes (BTEX), extractable petroleum hydrocarbon fraction (EPH) and carcinogenic polyaromatic
hydrocarbons (cPAHs)®. After sampling was completed, the excavated soil was returned to the test pit and

- graded to its original profile.

2.1.2 HoOLLOW STEM AUGER BORING

One HSA bonng (B-L.AI-01) was drilled in the center of the landfill site to a depth of 81 ft BGS
with a truck-mounted hollow-stem auger drill rig. Soil samples were collected at 5-ft intervals using a
split spoon sampler driven 18-inches with a 140-1b automatic hammer with a 30-inch fall. Three of the
samples (collected at 15-16.5 fi, 35-36.5 ft, and 75-76.5 ft BGS) were retained for laboratory analysis
based on field observations. Each sample was tested for metals and NWTPH-Dx. One sample from the
35-36.5 depth was also tested for cPAHs and BTEX.

After the drilling was completed, the boring was backfilled in accordance with applicable well
regulations (WAC 173-160) and capped with quick-setting concrete. Soil and decontamination water

from drilling activities were spread out onsite adjacent to the boring location.

2.1.3 DIRECT PUSH BORINGS

Six direct push (geoprobe) borings (GP-LAI-01 through -06) were installed using a direct push
probe rig . Boring depths ranged from 25 to 30 ft BGS. After the borings were completed, gas monitoring

wells were installed in all six borings.

¥ In accordance with WAC 173-340-708 {8)e), cPAH concentrations were adjusted using toxicity equivalency
factors and summed to determine a total toxicity equivalent (TEQ) value. All summary tables present individual
cPAH values and the corresponding TEQ value.
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The direct push probe is designed to collect a continuous sample in 4-ft increments, As is often
the case, sample recovery may be less than 4 ft. Actual sample collection intervals ranged from about 1-ft
to 4 ft. Three soil samples were collected for laboratory analysis from each boring based on field
observations. Each sample was tested for metals and NWTPH-Dx. Based on field observations, a total of
four samples were also analyzed for cPAHs and BTEX. Soil from boring activities was spread out onsite

adjacent 1o each boring location.

2.1.4 INSTALLATION OF GAS PROBE WELLS

Gas probe wells were installed at the six direct push probe locations (GP-LAI-01 through -06).
The wells were constructed and sealed with bentonite material in accordance with Washington well
construction standards for resource protection wells (WAC 173-160). The wells were installed between
25 ft and 30 ft BGS in fill soil and debris. Well installation included 3/4-inch diameter ID schedule 80
PVC pipe. The wells were installed with a 20 ft, 0.010-inch slot size screen, and backfilled with 10 to 20-
filter sand pack. The top of screen was set 5 to 10 ft BGS. Each well was completed with a flush mount
monument. Well construction details are presented on the well logs in Appendix A.

The gas probe wells were used to monitor methane concentrations during three events on May 15,
May 22, and May 29, 2008, Barometric pressure, LEL, oxygen, and hydrogen sulfide levels were also
measured. Methane samples were collected in the field using either a GasTech Innova LS or GasTech
GT201 & Landtec GEM 500 instruments. During the first sampling event, methane was measured by
Mike Gore from the City and John Wright from the TPCHD. During the subsequent sampling events,
methane was measured by the City. During the first sampling event, no significant purging was done
from the probes other than to let them vent for a minute or two, Subsequent sampling followed standard

City procedures that included evacuating the probes prior to sampling.

2.1.5 GROUNDWATER SEEP SAMPLING

A groundwater seep sample (SW-LAI-01) was collected from the north-facing edge of the
landfill. The groundwater seep surfaces on the north side of the East 34" Street bridge through a concrete
pipe that collects water from the base of the fill’. The water flows from the vicinity of the pipe across the
ground surface and disappears into vegetation; there is no defined surface water channel. The water

sampling was performed by Landau Associates using a peristaltic pump and 1/4-inch tubing with a

? The City does not have a record of the concrete pipe being connected to the City sewer system; therefore, it is
assumed that this pipe represents groundwater seepage from water infiltrating through the fill.
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filtered end, placed into the center of the discharge stream. The water sample was analyzed for dissolved

metals, NWTPH-Dx, BETX, ¢cPAHs and naphthalenes.

2.2 PROPOSED SITE CLEANUP STANDARDS

Cleanup standards were developed in accordance with MTCA requirements to be protective of
human health, terrestrial ecological receptors, and groundwater. Exposure pathways and receptors based

on current and likely future uses of the site were identified as part of cleanup standard development.

2.2.1 CURRENT AND LIKELY FUTURE LAND USE

The site is zoned as residential and commercial, and is currently undeveloped. The City
anticipates development of the site after approval and implementation of the CAP. Based on zoning and
development, plans summarized in Section 1.3, future land use is assumed to be residential and
commercial. Based on current and likely future land use, cleanup levels should be protective of

unrestricted land use.

2.2.2 EXPOSURE PATHWAYS

Potential exposure pathways were identified for human and environmental impacts based on the

planned land use and by media. The potential exposure pathways for site soil are:
¢ Human contact through dermal, incidental ingestion, or inhalation with contaminants in soil
at the site

* Human ingestion of constituents in groundwater affected by contaminants leached from site
soil.

Uptake of contaminants in site soil by terrestrial biota is not considered a potential exposure
pathway because the site qualifies for an exclusion for a terrestrial ecological evaluation (Section 2.2.4).

Exposures to methane in air is not addressed by MTCA. Therefore, the Minimum Functional
Standards for Solid Waste Handling regulations (MFS Regulations) (WAC 173-350-400) were used to

assess acceptable levels for human exposure.,

2.2.3 PROPOSED SITE CLEANUP LEVELS

Soil cleanup levels for unrestricted land use were developed in accordance with WAC-173-340-
740, using the exposure pathways identified above. Based on the known contaminants at the site, MTCA
Method A residential soil cleanup levels and MTCA Method A groundwater as drinking water levels
(WAC 173-340-740) have been established as conservative cleanup levels for the site because the site has
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relatively few hazardous substances, and is expected to undergo a routine cleanup action. The MTCA
Method A levels are presented on Tables 1, 2, and 3 for soil and Table 4 for groundwater,

As a conservative measure to evaluate whether the residual total petroleum hydrocarbon (TPH)
concentrations would be protective of groundwater, EPH concentrations were used to develop total TPH
cleanup levels for six of the test pit samples. The worksheets for these calculations are included in
Appendix B.

For assessing exposures to methane in air, the LEL for methane of 5 percent was used, This is
the allowable level for protection of human health at the property boundary, as specified in the MFS
Regulations.

2.2.4 ASSESSMENT OF ECOLOGICAL RISKS

MTCA reQuires that ecological receptors be evaluated in conjunction with assessing potential
human health impacts. Components of an ecological risk evaluation are terrestrial, aquatic, and benthic.
The site is a mixed use area with limited habitat for wildlife. Final build out plans will result in the
majority of the 5 acre site being covered with impervious services or fenced areas, with the remainder
landscaped and managed vegetation.

Ecology provides exclusions from a terrestrial ecological evaluation if the site meets certain
criteria identified in WAC 173-340-7491. Based on the development concept for the site, Landau
Associates determined that all soil contaminated with hazardous sﬁbstances will be covered by buildings,
pavement, or other maintained physical barliers/capé. Consequently, the site qualifies for an exclusion
from a terrestrial ecological evaluation under WAC 173-340-7491(1)(b). This exclusion requires the

implementation of engineered and institutional controls through an environmental covenant,

2.2.5 POINTS OF COMPLIANCE

Under MTCA, the point of compliance is the location on a site where the cleanup levels must be
attained. The point of compliance for soil will be assumed to be throughout the site to a depth of 15 fi for
human exposure due to direct contact, in accordance with WAC 173-340-740. The point of compliance
for protection of groundwater is soil throughout the site. The point of compliance for groundwater is
throughout the site in accordance with WAC 173-340-720. The point of compliance for methane in air is
assumed to be throughout the site to a depth of 15 ft.
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3.0 RI RESULTS SUMMARY

RI field observations and laboratory sampling results indicate that soil contamination is limited to
minor cPAH impacts. Groundwater quality is not affected by releases at the site, however there is buried
organic matter producing a limited amount of methane. ‘The results of the RI field investigations are
generally consistent with historical site investigations described in Section 1.2.1. RI soil data is
summarized in Tables 1 through 3 and is displayed graphically on Figures 3 through 9. RI groundwater
seep data is summarized in Table 4 and displayed graphically on Figure 10. RI methane sampling data is

summarized in Table 5.

3.1.1 Somn

Field observations during test pit and drilling activities conducted for the RI indicate that mixed
fill material and soil exists to the full depths of the test pits and direct push borings (maximum depth of
30 ft BGS). It is also likely that fill exists to the full depth of the HSA boring (81 ft BGS) based on the
presence of wood debris and gravel observed near the base of the boring. This interpretation is consistent
with aerial photographic analysis of the ravine prior to and during filling’® and a deep (over 90 ft) boring
drilled near South 37™ Street (AGI 1990). Analytical results indicate that none of the soil concentrations
from the RI or the historical results exceed MTCA Method A cleanup levels (see Tables 1 through 3 and
Figures 3 through 9), except for the following: |

*  Motor Oil Range Petroleum Hydrocarbons: TPH was analyzed in 41 R] samples. Only one
soil sample exceeded the MTCA Method A cleanup level of 2,000 mg/kg (at B-LAI-01 at 35-
36.5 fi BGS) for motor-oil range hydrocarbons with a level of 4,000 mg/kg. While a single
sample exceeded the MTCA Method A cleanup level, the TPH data set is in compliance with
TPH cleanup levels, as follows;

- the upper 95" percent confidence level of the mean of the data is 1,132 mg/kg, which is
below the MTCA Method A cleanup level [WAC 173-340-740(d)(i)] (MTCA Stat
statistical work sheets are included in Appendix C)

- less than 10 percent of the samples concentrations exceed the MTCA Method A soil
cleanup level [WAC 173-340-740(7)e)]

- no single sample is greater than two times the MTCA Method A cleanup level [WAC
173-340-740(7)e)] .

- the single exceedence of the cleanup standard was from a sample below the point of
compliance (i.e., 15 fi depth) for direct contact

'" A summary of aerial photographs is presented in the Environmental Site Assessment prepared by the City of
Tacoma (1992). ‘
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- there are no TPH impacts to groundwater.

» Arsenic: Arsenic was analyzed in 41 RI samples. A single soil concentration of arsenic of
21.5 mg/kg was observed at direct push boring GP-LAI-04 at 16-20 ft BGS, exceeding the
MTCA Method A cleanup level of 20 mg/kg. This boring was located about 40 ft north of
the southerm boundary of the site. Previous investigations detected arsenic concentrations
that were twice the MTCA Method A cleanup level. While a single RI sample exceeded the
MTCA Method A cleanup level, the RI arsenic data set is in compliance with arsenic cleanup
levels, as follows:

- the upper 95" percent confidence level of the mean of the RI data is, 9.9 mg/kg, below
the MTCA Method A cleanup level [WAC 173-340-740(d)(i1)] (MTCA STAT statistical
work sheets are included in Appendix C)

- less than 10 percent of the samples concentrations exceed the MTCA Method A soil
cleanup level [WAC 173-340-740(7)(e)]

- no single sample is greater than two times the MTCA Method A cleanup level [WAC
173-340-740(7)e)].

o cPAHs: CPAHs were analyzed at 11 locations where soil was estimated to have the highest
potential for a cPAH impact based on field observations. Concentrations (adjusted to TEQ)
exceeding the MTCA Method A cleanup level of 0.1 mg/kg (100 pg/kg) were observed at
eight locations with total cPAH concentrations ranging from 102.7 to 614.2 pg/kg at depths
ranging from 4 to 20 ft BGS.

EPH analyses were conducted on six test pit samples where soil was estimated to have the highest
potential for a TPH impact based on field observations. EPH analyses consist of aromatic and aliphatic
hydrocarbons in a specific carbon range (i.e., C8 to C34). Screening criteria were evaluated for each
sample using equation 740-3, the four-phase partitioning model [WAC 173-340-747(6)], and Ecology’s
MTCA petroleum hydrocarbons workbook (Ecology 2006). Data included in the workbook evaluations
include BTEX and cPAHs. The results of the workbook evaluations are presented in Appendix B.
Workbook evaluations indicate that four of the six samples exceed cleanup criteria for direct contact
based on cPAH concentrations. The workbook evaluations indicate that soil concentrations are protective

of groundwater.

3.1.2 GROUNDWATER SEEP

The groundwater seep sample consists of groundwater that infiltrates through the fill and
discharges along the base of the old ravine. Groundwater seep samples did not detect any constituents

above cleanup levels.
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As described in Section 1.2.1.2, multiple groundwater seep samples were collected by the City or
its contractors between 1999 and 2004, None of the concentrations in these samples exceeded MTCA

Method A values for drinking water.

3.1.3 METHANE

Methane measurements were collected from the six gas probe wells during three events in May
2008. Mecthane exceeded the LEL at LAI-05 and LAI-06 during the first sampling event, but not in the
two subsequent sampling events. Methane exceeded the LEL at LAI-02 only in the two latter sampling
events. The discrepancy in sampling results may have to do with sampling technique. The wells were
purged prior to sampling in the second and third sampling events, but not in the first. The highest
methane concentration was 27 percent at LAI-05 (May 15, 2008 sampling event), though the
concentration declined to 1.7 percent by the May 29, 2008 sampling event. The gas probe measurcments
are presented on Table 5. -

As discussed in Section 1.2.1,3, multiple methane measurements have been conducted
historically by the City or TPCHD between 1990 and 2006. These measurements indicated that relatively
high methane concentrations were detected initially, but concentrations decreased over time to well below
cleanup levels. During the six sampling events conducted between 2004 and 2006, overall methane levels

were very Jow, with the highest sampling result being 3.1 percent LEL (i.e., 0.15 percent methane).

3.1.4 SUMMARY

Based on the RI sampling data set, the only constituent that exceeds cleanup levels is cPAH in
soil. CPAHs were detected above the cleanup level from 4 to 20 ft BGS in 8 of 11 samples. Three of the
eight exceedences were from samples below the point of compliance (i.e., below 15 ft). Overall, cPAH
impacts to the site, while above the cleanup standard, are considered low to moderate. Sample results
were collected at what was considered the most impacted soil horizons; this methodology produces
sample results that are biased toward higher concentrations. If random samples were collected within the
upper 15 ft of the soil column, concentrations would very likely be lower than cleanup standards based on
MTCA statistical procedures. CPAHs are relatively common constituents in urban environments and
would be expected in vactor waste and street sweepings. The occurrence of cPAHs at the site is
consistent with the historical use of this site as an area where these materials were placed.

Based on the historical data set, some arsenic concentrations were detected above the MTCA soil

cleanup level. However, the RI data set did not indicate an exceedance of arsenic in soil. For the
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purposes of site characterization, the RI data set is considered higher quality and therefore more
representative,

Impacts to groundwater are not a concern at the site. Groundwater was not encountered in fill
soil. The groundwater seep at the toe of the fill slope did not detect constituents above cleanup levels.
Evaluation of TPH related constituents and arsenic indicate soil concentrations are below levels that
would impact groundwater through the soil to groundwater pathway.

Methane being generated at the site is likely from decaying organic matter within the fill. The
source of the organic matter was not identified in site explorations and is assumed to be distributed
throughout the fill. Methane concentrations in Rl wells is generally low but variable. Concentrations
were detected above the LEL during at least one sampling event in three locations. These data indicate
the potential for methane to accumulate in onsite structures without appropriate mitigation. Previous

investigations suggest that methane concentrations are declining over time and are not present offsite.
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4.0 FEASIBILITY STUDY

This cleanup action was developed to address cPAHs in soil and methane in soil gas.
Development of a cleanup action is a multi-step process that includes identifying cieanup action
objectives (CAO) and cleanup action alternatives that achieve CAOs.

This alternative development, evaluation, and selection process is accomplished by conducting a
feasibility study [FS; WAC 173-340-350(8)]. The FS develops alternatives that achieve the CAOs,
compares the alternatives against criteria established under MTCA (WAC 173-340-360), and selects the
alternative that is permanent to the maximum extent practicable. A consideration in evaluating

technologies and alternatives is the need to integrate cleanup with redevelopment for the site (Section
1.3).

4.1 CLEANUP ACTION OBJECTIVES

CAQOs for site remediation are;

* Prevent human contact (dermal, incidental ingestion, or inhalation) with site soil containing
cPAHs above the proposed soil cleanup level

e Prevent terrestrial ecological exposure above acceptable levels

e Provide measures to monitor and control methane gas at the site

* Return the site to productive use.

MTCA Method A soil cleanup levels for cPAHSs have been established as cleanup levels for site
soil to allow for unrestricted site use. The point of compliance for human/ecological receptors is defined
in MTCA as throughout the site from the surface to a depth of 15 fi. If site development requires

excavation of soil below 15 ft, the point of compliance will extend to the maximum depth of site

excavation.

4.2 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

Cleanup actions conducted under MTCA must comply with applicable state and federal laws
[WAC 173-340-710(1)]. MTCA defines applicable state and federal laws to include legally applicable
requirements and those requirements that are relevant and appropriate. Collectively, these requirements
are referred to as ARARs. This section provides a brief overview of potential ARARs for the site
cleanup. The primary ARAR is the MTCA cleanup regulation (WAC 173-340) especially with respect to
the development of cleanup levels and procedures for development and implementation of a cleanup

under MTCA. Other primary ARARSs that may be applicable to the cleanup action include the following;
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¢ Washington Solid Waste Management Act (Chapter 70.95 RCW) and the following
implementing regulations: Solid Waste Handling Standards (WAC 173-350) and
Criteria for Municipal Solid Waste Landfills (WAC 173-351). These regulations establish
a comprehensive statewide program for solid waste management, including proper handling
and disposal. Although not planned, the management of excavated contaminated soil from
the site will be conducted in accordance with these regulations.

* Washington Hazardous Waste Management Act (Chapter 70.105 RCW) and the
following implementing regulation: Dangerous Waste Regulations (WAC 173-303).
These regulations establish a comprchensive statewide framework for the planning,
regulation, control, and management of dangerous waste. The regulation designates those
solid wastes that are dangerous or extremely hazardous to the public health and environment.
Although not planned, the management of excavated contaminated soil from the site would
be conducted in accordance with these regulations to the extent that any dangerous wastes are
discovered or generated during the cleanup action.

* Hazardous Waste Operations (WAC 296-843). This regulation establishes safety
requirements for workers providing investigation and cleanup operations at sites containing
hazardous materials. These requirements would be applicable to onsite cleanup activities
and would be addressed in a site health and safety plan prepared specifically for these
activities,

43 DEVELOPMENT OF CLEANUP ACTION ALTERNATIVES

MTCA allows for complying with the cleanup standards at a site by various methods. Some
methods involve physical removal or destruction of the hazardous substances to achieve concentrations in
media that are below the cleanup levels. Other methods consist of stabilizing or containing the hazardous
substances onsite and preventing human contact with concentrations above the cleanup levels. MTCA
provides a hierarchy for selecting cleanup technologies [WIAC 173-340-360(4)] with more permanent
technologies (such as destruction) preferred over less permanent technologies (such as containment).
However, either approach (or a combination) results in an acceptable cleanup action, provided the risk
posed by the site is reduced to an acceptable level as a result of the cleanup action and it can be shown,
through a disproportionate cost analysis [WAC 173-340-360(3)(e)], that the cleanup action uses
permanent solutions to the maximum extent practicable.

Cleanup actions have been divided into active and passive cleanup actions. Potentially viable
active cleanup actions identified for the site are:

s Excavation and offsite disposal

* Soil stabilization or encapsulation

+ Containment.

Potentially viable passive cleanup actions identified for the site are:

» Soil gas venting and monitoring
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Institutional controls
¢ Education
¢ Fencing or other access constraints.

Actions are evaluated based on effectiveness, implementability, and cost. Applicable actions are

combined into proposed cleanup action alternatives.

4.3.1 EVALUATION OF ACTIVE CLEANUP ACTIONS

This section provides a description and evaluation of the active cleanup actions for the éite.
Containment is the active cleanup action that was identified as most appropriate and applicable to meet
cleanup action objectives for the site. Containment is the preferred option because it is effective at
isolating underlying contamination from direct contact, thereby providing reasonable protection, given the
relatively low concentration of cPAH in soil and absence of groundwater contamination. Excavation and
offsite disposal and soil stabilization were not considered appropriate due to the minimal additional

effectiveness in providing protection to human health and the environment combined with higher

implementation difficulty and cost.

4.3.1.1 Containment

Under the containment option, soil and debris is contained and isolated from direct human contact
by placing a cap or barrier layer over contaminated soil prior to site development. Containment would be
feasible and appropriate across the site. Because the majority of the site is planned for development, and
select fill will be required to support planned development, some soil and debris will need to be removed
and either screened and consolidated under structures and infrastructure as fill at the developed site, or be
managed offsite.

Containment at the site could include a clean fill cap overlying impacted soil and debris and
covered by a vegetative layer with or without an intervening crushed rock subgrade and/or geotextile
fabric (the geotextile fabric would provide a long-term physical marker separating the underlying
contaminated material from the overlying clean fill cap). In areas covered by impervious surfaces, such

as asphalt, roads, paved parking surfaces, and buildings, containment could be appropriately designed to

 incorporate these structures as containment cap components. Under all design scenarios, the goal of

containment would be to reduce direct exposure to contaminated soil. Best management practices (BMPs)

such as erosion control, grading, and sceding would be employed to preserve the integrity of the cap.
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The in-situ containment action is consistent with the site development goals, since it would be
effective in protecting human health and the environment as long as it is combined with institutional
controls, and can be conducted for relatively low cost.

Advantages associated with the containment option are:

¢ Containment would be relatively easy to implement. The containment cap could be
constructed primarily from inert fill material (i.e. concrete, asphalt, or clean soil). This
option could be incorporated into the future development design where fill material will be
needed for construction.

e A containment cap would be effective in preventing dermal contact with contaminated fill or

soil. The long-term integrity of containment could be preserved through institutional
controls.

¢ The cost of containment (assuming a 1) ft thick soil and crushed rock cap with underlying
geotextile fabric and planted vegetative surface over 5 acres) would be moderate!' |

4.3.1.2 Excavation and Offsite Disposal

This option would include the removal of the upper 10 to 15 fi of soil and fill across the site,
requiring about 80,000 to 120,000 yards (120,000 to 200,000 tons) of material to be managed.
Contaminated soil and fill would be placed in dump trucks (after segregation from clean material) and
disposed at a regional RCRA Subtitle D landfill (assuming the soil passes TCLP tests for characteristic
hazardous waste). Assuming 50 percent of the excavated material was contaminated, 40,000 to 60,000
yards (60,000 to 100,000 tons) of material would need to be transported and disposed of offsite. The
nearest landfill that may accept the soil is the Olympic View Landfill on the Kitsap Peninsula, but others
are also available in western Washington.

The excavation and offsite disposal option was not considered applicable at this site for the

following reasons:

¢ The cost of this option would be high compared to containment. A total of 60,000 to 100,000
tons of contaminated material would need to be transported and disposed of at a cost of
$45/ton (assuming a cost of $40/ton for excavation, transport, and disposal, and $5/ton for
segregation) for a total excavation and disposal cost of $2.7 to $4.5 million. Backfilling the
excavation with clean fill would cost an additional $2.4 to $3.6 million for a total project cost
of $5.1 to $8.1 million. This cost is estimated to be over 10 times greater than the
containment option and achieves a similar level of protection.

" The incremental cost of containment depends on areas that require capping (i.e., where cPAHs exceed cleanup
levels) and proposed development plans (ie., percentage of site that would be capped anyway with roads and
buildings), the need for a geotextile and the thickness of fill. The costs would likely be more than $100,000 but less
than $500,000.
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o This option creates many adverse off-site impacts. Transporting contaminated materials
would require 3,300 to 5,500 dump truck trips (assuming 12 yards per load), creating
substantial truck traffic at and near the site and along urban and rural roads in Pierce and

other counties (depending on the disposal site selected). This option also creates attendant
noise, fuel consumption, emission, and other impacts.

4.3.1.3 Soil Stabilization/Encapsulation

Soil stabilization/encapsulation both entail mixing contaminated soil and construction debris with
cement to reduce contaminant solubility, mobility, leachability, and toxicity. Stabilization or
encapsulation would be used in combination with the onsite containment option (i.e., the
stabilized/encapsulated soil would be contained on site). The stabilization and encapsulation option was

not considered applicable for the following reasons:

» The process would not be significantly more effective in protecting human health and the
environment than the containment option alone.

e The mixed nature of the fill material (i.e. construction debris with soil) would make it very
difficult to stabilize or encapsulate.

¢ The potentially large volume of soil and fill would require significant infrastructure,
potentially causing a significant modification to the development plan.

¢ The cost of this option would potentially be very high relative to other options. Segregation
of soil from construction debris, replacement of segregated materials, and soil stabilization
would cost approximately $100 per yard, or $70 per ton for 60,000 to 100,000 tons of

managed material, at a cost of $4.2 million to $7 million. The cost of this option is within the
same range as the excavation and disposal option.

4.3.2 EVALUATION OF PASSIVE CLEANUP ACTIONS

This section provides an evaluation of passive cleanup actions. These actions would be applied to
the site to reduce potential exposure to contaminated fill/soil and methane in air and to maintain active
remedies. Soil gas monitoring, institutional controls, education and access constraints are the four passive

actions that are most applicable for future development of the site.

4.3.2.1 Soil Gas Venting and Monitoring

Soil gas venting and monitoring provides a way of addressing the potential for methane to
accumulate beneath impervious or low permeability surfaces at the site. This technology would be
flexible and allow for the inclusion of active pumping if deemed necessary based on monitoring. A soil
gas venting system is considered more applicable than a larger more costly extraction system because of
the relatively low levels of methane at the site, the lack of offsite methane and the relatively similar

effectiveness of the two approaches. Methane venting and extraction should be accompanied by a

8/5/08 Y:\0944042 D10AR\RI-CAPV3SMh Streel RI-FS CAP_FINAL .doc LANDAU ASSOCIATES

4-5



monitoring plan that records the concentration of methane being extracted from the system as well as the

concentration of methane in high occupancy areas within each building.

4.3.2.2 Iastitutional Controls

Institutional controls consist of environmental covenants placed on the property deed notifying
the property owner of requirements for specific operations and management procedures for a site where
waste is left in place. The primary purpose of the environmental covenant would be to notify a potential
property purchaser of the presence of site soil and methane impacts. It would also require certain actions
of future owners such as protection of site workers that may become exposed to the waste and proper
disposal of the waste if it is removed in the future. Restrictive covenants are required by MTCA if
contaminants are left onsite above cleanup levels. Restrictive covenants should be relatively low cost and

easy to implement.

4.3.2.3 Education

Education would consist of outreach and communication to inform workers and future residents
of soil and methane impacts. Signage or provisions in the O&M manual would be one example of
educational communication. Site signage is not considered effective due to the low concentrations of
cPAIls, and the difficulty in communicating the low level risk on a public sign; the likelihood that the
sign would be misinterpreted would be high. An operations and maintenance manual is considered an
effective way of documenting site conditions and site procedures. The site owner should maintain an
operation and maintenance (O&M) manual and log that documents the specific cleanup actions that were
carried out at the site and implement specific procedures for maintaining containment areas, worker
health and safety procedures, preventing runoff and erosion, and conducting long-term monitoring, as
necessary. The development and implementation of O&M procedures would be relatively low-cost, easy

to implement, and effective at reducing exposure to s0il and methane impacts.

4.3.2.4 Fencing or other Access Constraints

Access constraints consist of fencing and gates. Deed restrictions that limit use of portions of the
site may also be considered an access constraint. Though access constraints would be relatively low-cost,
they would be difficult to enforce and could limit the use and atheistic value of the property.

Consequently, access constraints are not considered applicable or appropriate to development of this site.
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44 REQUIREMENT FOR A PERMANENT SOLUTION TO THE MAXIMUM
EXTENT PRACTICABLE ‘

WAC 173-340-200 defines a permanent solution as one in which cleanup standards can be met
without further action being required at the site, other than the approved disposal of any residue from the
treatment of hazardous substances. Ecology recognizes that permanent solutions may not be practicable
for all sites and provides a procedure referred to as a disproportionate cost analysis [WAC 173-340-
360(3)(e)] to determine whether a cleanup action is permanent to the maximum extent practicable.

The purpose of the disproportionate cost analysis is to determine if the incremental increase in
costs of a cleanup alternative over that of a lower cost alternative is justified by providing a corresponding
incremental increase in human health and environmental benefits. If the incremental increase in costs is
determined to be disproportionate to the benefits, the more expensive alternative is considered
impracticable and the lower cost alternative is determined to be permanent to the maximum extent
practicable. This process provides a mechanism for balancing the permanence of the cleanup action with
its costs, while ensuring that human health and the environment are adequately protected.

All of the active cleanup technologies described in Section 4.3.1 are considered to be permanem
cleanup solutions. While the excavation and disposal option permanently removes contaminated material
from the site (for disposal in a certified Class D landfill), it is very expensive to implement given the low
impacts and risks posed by onsite contamination and it imposes significant off-site impacts. The
stabilization and encapsulation option does not remove contaminated material from the site (except for
material that removed during excavation as part of site development), but it does provide a permanent and
appropriate protection from direct contact through stabilization and isolation of contaminated soil and
construction debris. The cost of this option is prohibitively expensive because of the substantial costs and
impractability associated with excavating the material temporarily to segregate soil from debris before
returning it to the excavation and stabilizing the soil before encapsulation. This option also provides little
additional protection to human health and the environment when compared with the containment option.
The containment option is considered permanent in that it provides permanent protection as long as
institutional and other controls are maintained, and it is highly cost-effective relative to the most
permanent option (i.e., the excavation and disposal option), rendering it permanent to the maximum

extent practicable.

45 REQUIREMENT FOR A REASONABLE RESTORATION TIMEFRAME

WAC 173-340-360(6)(a) specifies that eight factors be considered when determining whether a

cleanup action provides for a reasonable restoration timeframe. These factors are:
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4.6

Potential risks to himan health and the environment. All proposed soil cleanup options will
eliminate the exposure pathway for human contact with affected soil. The soil gas venting
and monitoring option will be necessary to prevent potential human exposure to methane via
the soil gas to indoor air pathway.

Practicability of achieving shorter restoration time frame: While all active cleanup action
options will achieve cleanup within a reasonable restoration timeframe, the containment
option will require the least time to complete. This cleanup action is expected to be
completed within a couple of years of completing site development plans; the other two
options are likely to take longer.

Current use of the site, surrounding areas, and associated resources that are, or may be,
affected by releases from the site: Parcels composing the current site are zoned as residential
and residential/commercial, and the site is expected to be developed in zoning-compatible
residential uses. Contamination will be contained and offsite migration of contaminants is
not expected to occur with any of the active cleanup options considered.

Availability of alternate water supplies: Groundwater is not impacted by site conditions.

Likely effectiveness and reliability of institutional controls: Environmental covenants would
be required under both the stabilization/encapsulation and containment cleanup options., A
covenant filed with the deed is an effective and relatively standard approach to address low
levels of contamination ieft in place.

Ability to control and monitor migration of hazardous substances from the site: Monitoring
data indicate that significant migration of hazardous substances from the site is not occurring
at levels of concern. Specific monitoring requirements for soil gas will be implemented as
part of the recommended cleanup action.

Toxicity of hazardous substances at the site: The main constituents of concern at the site are
cPAHs in soil and methane in soil gas. The toxicity of these constituents and the risk to
human receptors at the site is low because the concentrations are low

Natural processes that reduce concentrations of hazardous substances and have been
documented to occur al the site or under similar site conditions: Natural processes are not
anticipated to reduce the concentrations of cPAHs in soil, but historical trends in methane gas
levels indicate that methane levels have decreased under natural conditions.

REQUIREMENT FOR CONSIDERATION OF PUBLIC CONCERNS

Constderation of public concerns is part of the site cleanup process under MTCA (WAC 173-340-

600). Public concerns will be addressed if they are raised through the permitting process or as they are

brought to the attention of Ecology or the City.
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5.0 RECOMMENDED CLEANUP ACTION ALTERNATIVE

The recommended cleanup action alternative consists of the following combination of active and
passive cleanup actions:

s In-situ containment of impacted soil left in place

e Venting and monitoring of soil gas for methane

» Deed restrictions in the form of an environmental covenant

e Preparation of an O&M manual for the site for compliance monitoring

»  Preparation of a health and safety plan.

This alternative meets the CAOs of protecting human health and the environment from the low
levels of cPAHs at the site and provides for assessment and control of methaﬁe gas. These actions are

also consistent with and can be incorporated into site development plans. They also can be implemented

at a relatively reasonable cost,

5.1 IN-SITU CONTAINMENT

Recommended in-sifu containment activities consist of placing and maintaining a soil and
vegetative soil cover over areas across the site where ¢cPAHs exceed MTCA cleamip standards in the
upper 15 ft. Currently it appears that cPAHs may be present throughout the site. However, additional
sampling should be conducted to refine the understanding of the ¢cPAH distribution and delineate areas
where capping is neceséary. This cleanup action does not include the geotechnical considerations that
will be required to address structural integrity of construction of buildings on fill material; these will be
included within the development design.

The selected in-situ containment option for the site includes:

¢ Development and implementation of a final sampling plan to refine the characterization
cPAHs and determine where containment is necessary. Sampling would be completed on a
regular grid pattern with samples collected from two depths between 0 and 15 ft BGS in each
grid

* Removal of any vegetation and composting in areas where containment is necessary

* Placement of a 1} fi thick soil layer consisting of clean soil or structural fill and placement of
a vegetative surface layer over the fill. This cap would be placed in areas where ¢cPAHs

exceed cleanup levels but not in areas occupied by buildings or paved surfaces or in areas
where cPAHs are not present above cleanup levels.
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5.2 SOIL GAS VENTING AND MONITORING

The final design of the gas venting system would be developed as part of the building design with
the primary objective of preventing the occurrence of methane gas within the building. Tt is anticipated
that the gas vents will consist of installation of a minimum of three soil vapor extraction wells per
residential development area (major constructed building). Wells will be installed within structural
backfill and will extend beneath the buildings. The backfill should facilitate the development of positive
pressure gradients towards the wells underneath the building, thereby passively intercepting methane gas
before it migrates into the structure. In the event that passive venting is not effective in preventing
methane gas from entering the structure, a manifold and blower system will be installed for each

-residential development area.

Within the first month after the containment cap is installed, indoor air monitoring should be
conducted at a minimum of three locations in high occupancy living spaces (e.g. work space, living
space). The indoor air quality monitoring should be conducted over 8-hour periods using Summa
canisters and continue on a quarterly basis. Indoor methane monitoring should continue until a full year of
results are non-detect for methane. Methane monitoring should also be conducted in each of the
passive/active vents on a quarterly basis for the first year. Afterwards, monitoring should continue on an
annual basis until concentrations are below the LEL for two consecutive years. Methane monitoring

procedures will be defined in a site operation and maintenance manual.

5.3 DEED RESTRICTIONS

The site deed will be amended with an environmental covenant. The covenant will be consistent
with the Uniform Environmental Covenants Act (RCW 64.70.040) and be signed by the property owner
and Ecology. The covenant will document the occurrence of elevated cPAHs in soil and methane in soil
gas, the location of in-situ containment areas, require the maintenance of the in-situ containment areas,
and require protection of workers exposed to contained materials and the proper disposal of contained
materials if generated during future construction work. The requirement for an operations and

maintenance manual will also be included in the environmental covenant.

54 OPERATIONS AND MAINTENANCE MANUAL

An O&M manual will be prepared for the site. The purpose of the manual will be to document
current contamination conditions at the site and identify appropriate health and safety procedures and
requirements for construction activities. The O&M manual will document the location and as-built

specification of the containment cell and define specific procedures for maintaining the in-sim
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containment areas, define specific procedures for methane monitoring, and define worker health and
safety procedures The manual will also include procedures for documenting and maintaining site
monitoring data, The site owner will maintain and implement the manual. The manual will be developed

as part of development activities and updated as appropriate during following construction phases.

5.5 HEALTH AND SAFETY PLAN

A health and safety plan (HSP) that will be consistent with MTCA requirements in WAC 173-
340-810 will be developed for construction activities at the site once the CAP is approved by Ecology.
Appropriate health and safety protocols in the HSP will be implemented by the contractors and
consultants working onsite during remedial actions. The health and safety plan will address physical and
chemical hazards.

The purpose of the plan will be to limit construction worker and site visitor exposure to
environmental hazards while employed at the site. Elements of the HHSP will include:

» Development of an air monitoring plan to monitor air emissions (e.g. methane) during
construction activities. The plan will also include development of compliance criteria for
methane in air based on potential worker exposure. The air monitoring plan will be consistent

with the Puget Sound Clean Air Agency (PSCAA) regulations for controlling air emissions
for workers during construction activities.

» Requirements for worker education and ceriification.

* Procedures for maintaining personal hygiene and associated facility requirements (i.e. hand
and boot wash stations). :

o Identification of applicable construction areas where the plan applies.

The HSP will be developed and approved prior to the beginning of construction activities. The

plan will be incorporated into the site O&M Manual.
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6.0 USE OF THIS REPORT

This report has been prepared for the exclusive use of City of Tacoma for specific application to
the 35™ Street Landfill site project. No other party is entitled to reply on the information, conclusions,
and recommendations included in this document without the express written consent of Landau
Associates. Further, the reuse of information, conclusions and recommendations provided herein for
extensions of the project or for any other project, without review and authorization by Landau Associates,
shall be at the user’s sole risk. Landau Associates warrants that within the limitations of scope, schedule,
and budget, our services have been provided in a manner consistent with that level of care and skill
ordinarily exercised by members of the profession currently practicing in the same locality under similar

conditions as this project. We make no other warranty, either express or implied.

LANDAU ASSOCIATES, INC.

{/"‘) {"”“““‘\
Lo

Eric F. Weber, L.G.
Principal

EFW/RB/jas
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351h Street Landfill Site Analytical Results fo_r Total Petro']eum Figure
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o Legend Sample Location | Dale
Depth
Current Locations =
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Data Source: Pierce County GIS Layers Scale in Feel
35th Street Landfill Site Analytical Results of Figure
L ANDAL Tacoma, Washington Metals in Test Pit Soil 8
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Chromium 29,7 TP-LAl-08 B GP-LAKOS 51772008
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Nickel 18 . TP-LAI-03 Chromium 427
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Arsenlc 5.69 TP-LAL04 B L Zino 55: 3
Cadmium 1.08 I
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Cadrium | 1.31 Eis Ha2
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& Borng Cadmium mg/kg
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351h Street Landifill Site Analytical Results of Metals Flgure
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TABLE 3 Page 1 of 1
BORING SOIL DATA
35TH STREET LANDFILL
MAY 2008

B-LAI-01 B-LAI-01 B-LAI-01
MTCA A Soil 15-16.5 ft BGS 35-36.5 t BGS 75-76.5 ft BGS
Unrestricted

Parameter Land Uses 5/7/2008 5712008 5/7/2008
TPH mglkg

Diesel Range Hydrocarbons 2000 110 230 18
Motor Oif 850 4000 63
BTEX uglkg

Benzene 30 NA 12U NA
Ethylbenzene 600 NA 12U NA
m,p-Xylene 900 (a) NA 1.2U NA
0-Xylene 900 (a) NA 1.2U NA
Toluene 700 NA 12U NA
cPAH ug/kg

Calculated for TEF

Benzo(a)anthracene NA 48 U NA
Benzo(a)pyrene NA 180 Y NA
Benzo(b)flucranthene NA 48U NA
Benzo(k)fluoranthene NA 48U NA
Chrysene NA 11 NA
Dibenz{a,h)anthracene NA 48U NA
Indeno(1,2,3-cd)pyrene NA 48 U NA
Total cPAH calculated for TEF 100 (b) NA 11 NA
Metals {mg/kg)

Arsenic 20 5.8 194 39J
Cadmium 2 1,58 1.07 1.65
Chromium 2000 (c) 53.3 29.2 56.4
Copper 28 12.6 24.7
Lead 250 25.6 13U 26J
Mercury 2 0.035 g.01Mu 0.042
Nickel 37.3 275 45.4
Zinc 843 29.6 50.4
Notes:

MTCA A = Model Toxics Control Act Method A

mg/kg = milligrams per kilogram

U = Compound was analyzed for, but not detected at the given detection limit
ug/kg = micrograms per kilogram

NA = Not applicable

{a) = value for total of all Xylenes

{b) = value used for the total concentration of all carcinogenic PAHs

TEF = Toxicity Equivalency Factors

Y = Compound was analyzed for, but not detected at the given detection limit. Reporting
limit was raised because of chromatographic interference

(c) = value for Chromium [H

B/4£2008 YAD94\042 020MRRI-CAPBoring Soil Data tb3 Landau Associates



TABLE 4 Page 1 of 1
SURFACE WATER DATA
35TH STREET LANDFILL

MAY 2008
SW-LAI-01
MTCA A Scil 0-0 ft BGS
Parameter Ground Water 51712008
TPH (mg/L)
Diesel Range Hydrocarbons 025U
Motor Ol 05U
BTEX {ugiL)
Benzene 5 1U
Ethylbenzene 700 1U
m,p-Xylene’ 1000 (a) 10 .
o-Xylene 1000 {(a) 1U
Toluene 1000 1U
Dissolved Metals (ug/L)
Arsenic 5 .64
Cadmium 5 0.087 U
Chromium 50 0.45J
Copper 224
Lead 15 15U
Mercury 2 0.05U
Nicke! 042U
Zine 3.07J

Notes:

MTCA A = Model Toxics Control Act Method A

mg/L = milligrams per liter

U = Compound was analyzed for, but not detected at the given detection limit
ugfL = micrograms per liter

(a) = value for total of all Xylenes

J = Estimated concentration below reporting limit

8/4/2008 Y:\094\042 020\R\RI-CAP\Surface Water Data tb4 Landau Associates
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B/4/08 Y'\094\042.010\T\094042 010.GPJ SCS WSDOT 10F2

Soil Classification System

USCS
MAJOR GRAPHIC LETTER TYPICAL
DIVISIONS SYMBOL SYMBOL™ DESCRIPTIONS
! o
GRAVEL AND CLEAN GRAVEL a3y GW Well-graded grave!; gravel/sand mixture(s); litlle or no fines
g 2 g GRAVELLY SOIL (Litlle or no fines) GP Poorly graded gravel; gravel/sand mixture(s}; iitlle or no fines
0
[Fa 2 4
od g (“’l%':rg;af’;:’c‘z:fnd GRAVEL WITH FINES GM Silty gravel; gravel/sand/silt mixture(s)
% E ° retained on No, 4 {Appreciable amount of .
58 sieve) fines) GC Clayey gravel; gravel/sandclay mixture{s)
=
é 2?; SAND AND LC:;IEAN Sﬁf\_ND sSwW Well-graded sand, gravelly sand; littie or no fines
[+]
9{: ﬁ & SANDY SOIL (Litle ar no fines) SP Poorly graded sand; gravelly sand; little of no fines
085 {More than 50% of ) T
=g coarse fraction passed SAND‘WITH FINES ! SM Silty sand; sand/silt mixture(s)
through No. 4 sieve) (Apprecta;ibnigsa)mount of S, / sC Clayey sand; sand/clay mixture(s}
ML Incrganic silt and very fine sand; rock flour; silty or clayey fine
SH.T AND CLAY sand or clayey silt with slight plasticity
// CcL inerganic elay of low to medium plasticty; gravelly slay; sandy
{Liquid limit less than 50) '/ clay; silty clay; lean clay
gégggg% 0oL Organic silt; organic, silty clay of low plasticity

is smatler than No, 200
sieve size)

FINE-GRAINED SOIL
{More than 50% of material

SILT AND CLAY MH Inorganic siit; micaceous or diatemaceous fine sand
| ic ¢l f hi icity; 1
{Liquld limit greater than 50) J///A CH norganic clay of high plasticlty; fat clay
% OH Organic clay of medium fo high plasticity; organic silt
d
HIGHLY ORGANIC SOIL PT Peat; humus; swamp soil with high organic content
. GRAPHIC LETTER
OTHER MATERIALS SYMBOL SYMBOL TYPICAL DESCRIPTIONS
PAVEMENT AC or PC| Asphali cencrete pavement or Portland cement pavement
ROCK RK Rock (See Rock Classification)
WOOD oy WD Wood, lumber, wood ¢hips
DEBRIS W /c DB Construction debris, garbage
e laWsasW,

NOTES:

1. USCS letier symbols correspond to symbols used by the Unified Soil Classlification System and ASTM classification methods. Dual letier symbols {e.g.,
SP-8M for sand or gravel) Indicate soil with an estimated 5-15% fines. Multiple letter symbols {e.g., ML/CL} indicate borderline or multiple soil
classifications,

2, Soil descriptions are based on the general approach presented in the  Standard Practice for Description and identification of Soils (Visual-Manual
Procedure}, oullined in ASTM D 2488, Where taboratory index testing has been conducted, soil classifications are based on the  Standard Test
Method for Classification of Soils for Engineenng Purposes, as outlined in ASTM D 2487.

3. Soil description terminology is based on visual estimates (in the absence of [aboratory test data) of the percentages of each sail type and is defined as

foliows: Primary Consfituent > 60% - "GRAVEL," "SAND." "SILT," "CLAY." ete.
Secondary Constituents: > 30% and < 50% - "very gravelly,” "very sandy," "very silty,” etc.
> 15% and < 30% - "gravelly," "sandy," "silty," eic,
Additional Consttuents: > 5% and < 15% - “with gravel,” "with sand,” "with silt,” etc.
= &% - "trace gravel,” "trace sand," "frace sit," etc., or not noted.
35th Street Landfl Figure
reet i.anan : e :
LANDAU Tacoma, Washington Soil Classification System and Key A_ 1




84708 YA094042 010AT\094042 010,GPJ SCS WSDOT 20F2

Drilling and Sampling Key Field and Lab Test Data
SAMPLER TYPE SAMPLE NUMBER & INTERVAL
Code Description Code Description
a  3.25-4nch .0, 2.42-inch |.D. Split Spoon Sample Identification Mumber PP=1.0 Pocket Penetrometer, tsf
b 2.00-inch O.D., 1.50-inch 1.D. Split Spoen Recovery Depth Interval TV =05 Torvane, tsf
¢ Shelby Tube \j vy Lep PID = 100 Photoionization Detector VOC screening, ppm
d  Grab Sample EE ] ]4_ Sample Depth interval W=10 Moisture Content, %
€  Single-Tube Core Barrel » ) D =120 Dry Density, pef
f  Double-Tube Core Barrel Pomofgro,lxzﬁmg‘grien‘:;n:ig -200 =80 Material smaller than Ne. 200 sieve, %
g  Other - See text if applicable ¥ GS Grain Size - See separate figure for data
1 300-Ic Hammer, 30-inch Drop AL Atterberg Limits - See separate figure for data
2 140-Ib Hammer, 30-inch Drop V8T Vane Shear Test
3  Pushed GT Other Geotechnical Testing
4 Rotosonic CA Chemical Analysis
5  Air Rotary (Rock}
6 Wash Rotary (Rock)
7 Other - See text if applicabie
Groundwater
¥ Approximate water elevation al time of drilling {ATD),
Y Approximate water elevation at cther time(s). When mulliple water levels are
obtained other than ATD, only a representative range is shown. See text for additionat
information,
Note:  Groundwater levels can fluctuate due to precipitation, seasonal conditions, and ather
factors.
Well Log Graphics
™ }=—— Above-Ground
Monument
¢ mt—— Flush-Mount
Monument
o — 10-20 Sand 2| R Pve Blank Casing
2 7 . ; PVC Screen
Bentonite Chips {0.010-inch Siot Size)
ya
/;
’ ot Bentonite Grout
Fi
+—— Silough Bacidill
35th Street Landfill Figure
feet L.anan . g .
LANDAU Tacoma, Washington Soil Classification System and Key A_ 1
ASSOCIATES 2ot




94042.01 8/4/08 Y:\G94\042.010\T\094042 D10.GPJ WELL LOG

GP-LAI-01

Notes: 1. Stratigraphic centacts are based on field interpretations and are approximate,
2. Reference to the text of this report is necessary for & proper understanding of subsurface conditions,
3. Refer to "Soll Classlfication System and Key" figure for explanation of graphics and symbols.

LANDAU
ASSOCIATES

SAMPLE DATA SOIL PROFILE METHANE WELL
& = - AL .
é g é 5 | Drilling Method; _Geoprobe Methane Well Detall
a _ :
2551 Bl £ | @) 5 | Ground Eevation 8 g P25
— — B pot— 2.0 |F) —
e 2 s 5 @ g ¢ 3 round Elevation (ft): &
£ Qe o [ o
= 2 F = =% 2
% E £ E ° o i 8 ©
% wes| 0| D o 3| > 2
[ AL PT [ Grass sod .
i oo ca Il ] em Light brown and dark brown, silty, fine to Bl 3 Flush-mounted ]
[ T A -\ medium SAND with gravel F1 R S DA wiveporvaieand ]
B 81 e7 L sm \ {loose to medium dense, moist) / 3 b 7]
N N B 9 ’\_ rass hose barb ]
R B = \\ J" P ,_A wd: Bentonite chips 4
: — \\ G-_r;y_t_o_ligitao;f; ﬁ:ETOTHB—a%\—;TI_S@D_ - l’, — g o ) 3/4-inch diameter, ]
i i | oo - \ with silt [ B Schedule 80, PVC well
—5 11 \(loose to medium dense, maist to wet) / g casing —
2 g oo T e P —jf 2 -
- s-2 e7 N \ Dark brown, sitty, fine {o medium SAND / & _
| 11 ; 2 4
N 1k \(loose to medium dense, we)_ J C i
- 11 Mottied gray and brown, gravelly, siity, fine ~
- 0.0 Tl to medium SAND to siity, fine to medium ]
B ’ NN SANE with gravel .
[ A1 (loose to medium dense, wet) 1
|10  8-3 e7 11 «+1—— 10/20 Colorado sang ~ —]
- NER ’ pack 1
B LB GM™| ~ Dark brown, silty, fine to medium sandy | ]
i - ; b GRAVEL 1
- 6o p LP {loose to medium dense, moist to wet) g
» P . D .
| b EP E
- 5-4 e7 338 .
i T [P~ Tark brown, gravelly, fine To coavés SAND™ ~ — | -
| S 5P, ark brown, gravelly, fine to coarse SAND 1 ; ]
15 , ML with silt and interbedded gray, fine sandy g"c“r;::ﬂ:g‘é"g‘\?g ]
L SILT with petroleum like odor o
= B screen (0.010-inch slot
- _l] 0.6 CA | (loose to medium dense, wet) size) ¢ E
A N TSM T~ Dark brown, gravelly, sity, fine to mediam | ]
| SAND and interbedded gray, silty, fine to A
B medium SAND with wood debris i
— 20 0.0 (loose to medium dense, moist) —]
B S-6 a7 i
i ML | ~ Motlled gray and brown, gravelly, fine | ]
L sandy SILT with wood debris ]
- 5-7 e7 c.o (s0f to medium stiff, moist) 4
|— 25 Threaded end cap —
- Boring Completed G5/06/08 Methane Wed Completed D5/06/08 ]
- Total Depth of Bering = 25.0 ft. .
35 —

35th Street Landfill
Tacoma, Washington

Log of Methane Well GP-LAI-01

Figure




94042.01 B/4/08 Y:\094\042.010\TI084042 01D.GPJ WELL LOG

GP-LAI-02

SAMPLE DATA SOIL PROFILE METHANE WELL
o I+ . Ge be™ .
'E o .g < | Driling Method: Oprol Methane Well Detail
r=) —
] > 5 = E ©
—| o — : > :
- =z 1] S : 2.5
g 28 & g E o | @ Ground Elevation (ft). @ in —w
£ cgl g 4| & | 5§94 T
& EEVE| 2| o e g
a e} | @ a a3 <
?0 = \ PT ] Grass sod o :L ]
i " M - T - I Flush-mounted
i 0.0 éﬁht[)brown. gravelly, silty, fine to medium :‘2 M monument with PYC ]
| &7 : i i S ; soil vapor valve and i
B (loose to medium dense, moist to wet) g brass hose barb ]
R {FILL) g A
i : ]
B - wet B / Bentonite chips i
5 0.0 z / ]
L 3 .
B e7 § -
[ 6 (L ]
o 11 B — 3/4-inch diameter, -
- vocalll o o Schedule 80, PVC well -
3 ’ BRE . o casing b
—10 e7 —
i |” ™ Motlied gray and brown, gravelly, siity, fine | ]
N to medium SAND with trace twigs A
- focse to medium dense, wet) .
1.0 1
- e7 E
15 ; ——10/20 Colorado sand ~ —
- pack B
i - with trace brick debris 1
i 03 CA ]
- e7 -
— 20 3/4-inch diameter, N
- Schedule 80, PVC B
| screen (0.010-inch slot
| 0.4 CA size) E
- e7 E
B SM| ~ "Mottied brown and dark brown, gravelly, | 3
R silty, fine to medium SAND with wood ]
| branches (loose fo medium dense, wet) B
- 0.2 .
n e7 .
[ TV S ~ Darktrown, fineto medium sandy SILT to | ]
| e7 1 ML silty, fine SAND with gravel and asphalt ]
i F and wood debris L . h
—30 {soft to medium stiff and loose to medium s — Threaded end cap
- . dense, wet) /
|- Boring Completed 05/06/08 Methane VWell Completed 05/06/08 -
o Totat Depth of Boring = 30,0 f, .
[ 5 _'

MNotes: 1. Stratigraphic contacts are based on field interpretations and are appraximate,
2, Reference to the text of this reperi is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

35th Street Landfill
LANDAU Tacoma, Washington Log of Methane Well GP-LA!-02 A_3

ASSOCIATES




8/4/08 Y\094\042.0100T\094042 010.GPJ WELL LOG

94042,01

GP-LAI-03 |
|
SAMPLE DATA SOIL PROFILE METHANE WELL
N - - . ,
é g 'E 5 | Driling Method; __ Geoprobe Methane Well Detai |
a -
2 | &1 8 —~ & £ . 2 )
£ f’ s 5| & g e ¢ | Ground Elevation (ft): & o~ 2.5in —~
~ oGl | @ s T | w 5
5 EEE| | o | B Q g
oo ned | th | @ o (VN ] 2
- L, = 0
i < \ PT A Grass sod - ,Lm B ]
- R REL Dark brown, gravelly, siity, fine to medium R Flush-mm;mgia VG i
[ oo |IT SAND 2 ) i I i monument wi ]
[ &7 1y (loose to medium dense, moist to wet) a soil vapor vatve and 7
B ) 2 brass hose barb 4
i {FILL) e / i
B = / ]
C s / &l Bentonite chips ]
— 5 1l ?;g / —
B ococa b ] 2 / .
i &7 - with brick and eoncrete debris g ]
[ & (/] 1
L a 3/4-inch diameter, .
- F R o Schedule B0, PVC well ]
L oo |11 o casing N
10 €7 11 ‘ : -
- ——-10/20 Colorado sand -
[ 1 8M7| ~ ‘Dark brown and brown, gravelly, sity, fine | : pack ]
| 11 to medium SAND fo silty, gravelly, fine to i
| 00 1y medium SAND with brick and concrete ]
| e7 ) 1L debris ]
B " RE (loose to medium dense, moist to wet) E
B - large concrete debris encountered, pulled 1
| out and moved & feet and redrilled. i
B 0.3 CA ]
- e7 ]
- .
20 S| Derk brown and brows, s¥ly, gravelly fine ] inen diameter,
B R | to medium SAND with wood, concrete, and screen (0 01b-i hsiot 4
B e EIT brick debris size) ' nen ]
- a7 BN (loose to medium dense, moist to wet) E
B [~ Dark brown and brown, gravelly, sity, fine | ]
o5 k1 to medium SAND with wood and concrete _|
R occal i debris i
- &7 11 {loose 1o medium dense, meist) ]
i - increasing concrete debris ]
B e7 0.0 N
—230 b Threaded end cap |
[ o Boring Completed 05/05/08 Methane Well Completed 05/06/08 ]
- otal Depth of Boring = 30.0 ft. -1
|— 35 __
Motes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference fo the texd of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
Figure
35th Street Landfill
LANDAU Tacoma, Washington l.og of Methane Well GP-LAI-03 A_ 4
ASSOCIATES




94042.01 B8/4/08 Y:\094\042. 01081094042 010.GPJ WELL LOG

GP-LAI-04

SAMPLE DATA

SOIL PROFILE

METHANE WELL

Y éDepth (ft)

[4,]

iI[I1TI1|

-
[=]

\TIIFI[IIIIIIII'
=y
o

[
]
(5.

\ITFIlTlIW
[
o

— 35

& 5 ™ .
2 @ 2 | & |Drilling Method; _Geoprobe Methane Well Detail
£ ,% 5 = Elg _ © .
Z%| o ° £ @ | = | Ground Elevation {ft): 5 p—25in—
wp| & & o L2 | @ 2
ag|la g & £ | @ 5
EZIEl B| o g3 B
es| | @ & G| D <
VPT ] Grass sod = "
&M Dark brown, silty, gravelly, fine to medium g % 22::?;:'&% PYC
a1 o7 0.4 SAND with ocpcreie debris . *g- e soll vapor valve and i
(loose to medium dense, moist to wet} 8 /4—\ brass hose barb ]
FILL! & .444{ Bentonite chips ]
@ s
© e T
g T T R T S s e e e e e e s e < = 3/4-inch diameter
SM Mottled dark brown and brown, gravelly, = \
silty, fine to medium SAND with wood, % s:;xiedule 80, PVG well
0.6 brick, and concrete debris % ng
S-2 e? (loose to medium dense, moist to wet) g
[0]
0.5 CA - with petroleum like odor
- dril_l refusal_at 9 feet, moved twice to ;
33 e7 centinue boring +—— 10/20 Colorado sand
' pack
'I] 0.8 SM™| ~ Dark brown and black, siity, gravelly, fineto |
mediem SAND with concrete debris and
trace brick debris
5-4 e7 (loose 1o medium dense, moist}

m 1.0 CA
5-5 e7
m 1-3
S-6 e’
0.0 CA
S-7 e7
0.0
5-8 e7

3;3 Gm
| P

143

P EP

PP
bEE

M H

Iy P hi
)j iGN/
bk S5M
1

248

Di %B

34K

Nis b B
E SM

swt

Mettlec brown and dark brown, silty, fine to
medium sandy GRAVEL with concrete and
brick debris and some fine organics

({looze to medium dense, moist to wet)

Park brown and brown, silty, gravely, fine
to medium SAND and fine to medium
sandy GRAVEL with siit with abundent
asphal! debris, and trace concrete debris

{locse to medium dense, meist to wet)

Light reddish brown, gravelly, silty, fine to
medium SAND

y (loose to medium dense, moist to wet)

Gray, gravelly, sity, fine to medium SAND
with concrete debris

{loose o medium dense, moist to wel}

3/4-inch diameter,
Schedule 80, PVC
screen (0.010-inch slot
size)

Threaded end cap

IIlIllIIIIIllllllIIIIII[IIIIIfI!lIlIIIIIIIIIIIIIIII

Boring Completed 05/07/08
Total Depth of Boring = 30.0 ft,

Notes: 1. Stratigraphic contacts are based on fieid interpretations and are approximate.

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions,

3. Refer to "Soil Classification Systern and Key" figure for explanation of graphics and symbols,

LANDAU
ASSOCIATES

Methare Well Completed 05/07/08 E

35th Street Landfill
Tacoma, Washington

Log of Methane Well GP-LAI-04 A_S




GP-LAI-05

SAMPLE DATA SOIL PROFILE METHANE WELL

Crilling Method: _ Geoprobe™ . Methane Well Detail

Ground Elevation (ft).

le— 2.5 jn —o=

Sample Number
& Intervat
Sampler Type
Blows/Foot

PID (ppm}
Water Leve!

Grass sod.

Brown, silty, fine to medium SAND with

grave!

(locse to medium dense, moist to wet)
(FILL)

— Graphic Symbal

T
F tlaDepth (ft)
cgnE?( USCS Symbal

2
o

- Flush-mounted
e monument with PYC
soll vapar valve and

/ brass hose barb
% Bentonite chips

45 Y
A

L i B AL

|
<]

o0 [FET sm Gray, gravelly, very silty, fine (o medium
o7 ERR SAND with concrete and brick debris

{loose to medium dense, moist to wet)

Dark brown, silty, gravelly, fine to medium
SAND with organics, concrete, and brick
debris {loose to medium dense, moist to

Z

3/4-inch diameter,
Schedule 80, PVC well
casging

o
o
2
=
3
2
0
[ =
]
-
<]
[ =
C
]
2
1]
H
3
&
3
2
(G}

0.8 CA

Mottled light brown and gray, gravelly, very
siity, fine fo medium SAND with concrete
and brick debris

{locose to medium dense, moist to wet)

e7

ITIIIIII
=
(=]

1= 10/20 Colorado sand
pack

0.9
€7

Dark brown to dark gray, gravelly, silty, fine
to mediuvm SAND

(loose to medium dense, moist to wet)

SM Dark brown, siity, fine to medium SAND
with gravel and abundent fine organics and
wood debfis

‘ \ (loose to medium dense, moist 1o wet) /

3/4-inch diameter,
Schedule B0, PVC
screen (0.01C-inch slot
size)

1.3 CA
e7

Dark brown to dark gray, gravelly, silty, fine
to medium SAND with coal and asphalt
debris (loose to medium dense, wet)

06 1T sm Dark gray, silty, fine to medium SAND with
o7 A1 gravel
41— - ~ (loose to medium dense, wet) ——

Brown and gray, silty, graveily, fine to
-1 medium SAND with brick, glass, and
SM plastic debris

I\lllll\T'EI'iIIIIIIIlIIiI!
|!IlIlI|IlllllIlIIII|IIIIIIIllIllll!IIIllI!II

|
)
&

&7 eecalll, | e — /
iy Mottied gray and light brown, very silty, fine

SER to medium SAND with gravel and plastic, L Lo

. wood, and coal debris / L - Threaded end cap

| Baring Completed 05/67/08 {ioose to medium dense, wet)
[ Totat Depth of Boring = 27.0 f.

Methane Well Completed 05/07/08

|I!'IIIIIIIiIIII

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this repori is necessary for & proper understanding of subsurface conditions,
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

94042.01 8/4/08 Y090042.010MT\094042 010.5P) WELL LOG

Figure
35th Street Landfil
LANDAU Tacoma, Washington Log of Methane Well GP-LAI-05 A_6

ASSOCIATES




94042.01 8/4/08 Y\0941042,0100T\094042 010.GPJ WELL LOG

GP-LAI-06

SAMPLE DATA SOIL PROFILE METHANE WELL
o = ' ™ .
é g é < | Driling Method; _Geaprobe Methane Well Detail
8 —
2 £l B —_ | E . g 25
. — =y . [ 2.5 iny =
£ 58| & E—? g ol Ground Etevation {fi): B
£ eglg ¢ = | |8 5
= BB :| 5 |83 g
a we| B | | & G |3 =
TD Y h PT Grass sod ¥ T.L
[ M ; - - s I Flush-mounted
- 0.7 Iéﬁrrjnbrown, gravelly, silty, fine to medium E i = T o monument with PVC
B B-1 e7 ) . 5 / 7 soil vapor valve and ]
i 4 (loose to medium dense, maist to wet} —| 3 / brass hose barb
s SM {FILL) / € ]
i S / ho i
- Mottled dark brown, reddish brown, and 2 \ _ A
- light brown, silty, gravelly, fine to mediumn & Bentonite chips g
—5 08 CA SAND with brick, concrete, paper, and g —]
B plastic debyis - / / .
i 5-2 a7 {loose to medium dense, moist to wet) g / / ]
R e e (0] _L L . .
B Moattled gray and brown, gravelly, siity to . B i
K very silty, fine to medium SAND with trace B |
- organics 3/4-inch diameter, .
|- 1.1 (loose to medium dense, wet) Schedule 80, PVC well
|- casing y
—10 §-3 a7 —
i 1.2 CA ]
i -4 &7 - with fine organics and brick and wood ) ]
15 (twigs) dehris, ——10/20 Colorado sand
B ' pack -
K a5 - 1.3 b
| ) € - with asphalt, brick, and trace wood debris 7
20 3f4-inch diameter, i
- Schedule B0, PVC E
- screen (0.010-inch slot A
- 0.8 CA size) -
A -6 o ‘ - no concrete or brick debris, trace 7]
2 organics (grass) ]
25 -
B 0.9 b
K 57 e7 - with trace asphalt debris, fine organics ]
| and wood debris
o 58 e7 08 :
|30 e Threaded end cap ]
- Boring Completed 05/07/08 Methane Well Completed 05/07/08 ]
- Total Depth of Boring = 30.0 1. -
Notes: 1. Stratigraphic ¢contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper ungerstanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
35th Street Landfil Figure
reet Lanamn .
LANDAU Tacoma, Washington Log of Methane Well GP-LAI-06

ASSOCIATES

A-7




94042,01 8/4/08 Y:\0941042.010\7T\094042 010.GPJ SOIL BORING LOG

B-LAI-01

Notes: 1, Stratigraphic contacts are based cn field inferpretations and are approximate.

2. Reference to the text of this reporl is necessary for a proper understanding of subsurface conditions,
3. Refer to "Scil Ciassification System and Key" figure for explanation of graphics and symbols,

LANDAU
ASSOCIATES

SAMPLE DATA SOIL PROFILE GROUNDWATER
8 2 é 3 | Driliing Methog: _Hollow-Stem Auger
=)
§ -8 E ) g G d Elevation (ft

= W & round Elevation (ft).

€ ofly L| & |g|d ”

£ a®l a 0

= P 2 ~ =3

g §EIE 3| o | E| &

=] wod| v | M o G | D
0 TT T M Black-brown sily, fine SAND ]
= (loose dense, damp) ]
[ Groundwater not encountered. ]
-9 0.0 ]
- 51 b2 5 : ]

- drill refusal moved once and continued

- drilling ]
10 0.0 |7 Biack sandy GRAVEL T T T T T T T T T T ] 7]
N s-2 b2 | 80 (very dense, darmp) .
i B, ]
| o] -
| o _
L . 4
| o |
15 oS ] =
B 0.0 CA ML Gray, sandy SILT ]
B 5-3 b2 | 20 {very stiff, maist) ]
- .
20 0.0 $P | ™ Biack, medium to ccarée SAND with gravel ] ]
B 54 b2 | 1 and asphalt i
- {medium dense, damp) -
% 00 M| Gray, silly, medium SAND with frace gravel ] 7
- 55 b2 9 {ipose, moist) -
30 ST B ——— e e — —
| 0.0 SP Btack, medium to coarse SAND with gravel i
[ 56 b2 | 6 and trace silt and wood debris ]
|- {loose, damp) =
L 35 - b e e —— — .

35th Street Landfill

Tacoma

, Washington

Log of Boring B-LAI-01

Figure

A-8
(10f3)




94042.01 8/4/08 Y:094042.010\T094042 010.GPJ S0IL BORING LOG

B-LAI-01

SAMPLE DATA

SOIL PROFILE

GROUNDWATER

pth (ft)

&

0
tﬂ
o
]
.
(g3

o
mDe

£
(4]

o
=]

o
L=}

[=2]
(4]

IT'II]IIllllIlli!EIIIITIIIIFlillillIlL\Tllllli\\\\\\I
(4]
(3]

Sample Number
& Interval
Sampler Type
Blows/Foot

PID {ppm)

‘ Graphic Symbol

Ground Elevation (ft):

Drilting Method:_Hollow-Stem Auger

b2 | 50

=

59 E b2 | 50
S-10:!1 b2 3
S-11 E b2 | 25
S—;ZE b2 | 68

58-13 :BEI b2 | 50

N
9]

0.0

co

0.0

0.0

0.6

0.0

8 USCS Symbol

SM

SP

SP

Black, medium tc coarse SAND with grave!
(loose, damp)

Black, fine to coarse SAND with gravel
{mediumn dense, damp)

- dense material lodged in tip, blow court
may not be representative

Brown-black medium SAND with grave! and
cencrete debris

(very dense, damp}

- dense material todged in tip, blow count
may not be representative

Gray, silty, fine SAND with trace gravel
(very loose dense, moist)

Gray, silty, fine SAND with trace gravel and
trace wood debris

(medium dense, damp)

Light brown-gray, fine to coarse SAND with
gravel

(very dense, damp)

- dense material lodged in tip, blow count
may not be representative

Gray, medium tc coarse SAND w/ gravel
(very dense, damp}

Groundwater not encountered.

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classificaticn System and Key" figure for explanaticn of graphics and symbols.

LANDAU

ASSOCIATES

el -

Pu -

35th Street Landfili
Tacoma, Washington

Log of Boring B-LAI-01

Figure

A-8
(20f3)

Vet




B-LAI-01

94042.01 8/4/08 Y:\094\042.010\1T\094042 010.GPJ SOIL BORING LOG

SAMPLE DATA SOIL PROFILE GROUNDWATER
[ —
2 | o Lé 3 | Driling Method: Hollow-Stem Auger
&
s |fl sl e | 5]E Ground Elevation (it
£ s S % y__? g E g round Elevation (ft)
. 0| a 4 =
- - [=}
5 ES|E| 8| 2 | §|8
o ol v | M a o o
_'_70 0.0 T11 sm Gray, silty, medium SAND with gravel B
| S-14 b2 | 50 (very dense, damp) .
B Groundwater not encountered. ]
75 T $M T T Gray, very sity, fine To mediom SAND with T T B
" 5-15 b2 [ 29 | 00CA { | gravel and trace wood debris -
| (medium dense, damp) 1
80 0o | [ S|~ Gray. aravely, ine SARD Wi sl ~ ~ — ]
L 518 | b2 | 50 L H 8M (very dense, molst)
i T ot?!o S:gﬂ?g?quéifﬁg 25;?]8’2[8 - large rock lodged in tip, blow count may not ]
B - be representative ]
3 i
— 95 ]
— 100 ]
— 105 ]

Notes: 1. Stratigraphic contacts are based on fleld interprelations and are approximate.
2. Reference to the text of this report is necessary for a proper understanging of subsurface conditions.
3. Refer to "Soil Classlification System and Key” figure for explanation of graphics and symbols.

Figure
35th Street Landfill .
LANDAU Tacoma, Washington Log of Boring B-LAI-01 A-8
ASSOCIATES {3013)




94042.01 8/4/08 Y:1\084\042.0100\084042 010.GPJ SINGLE TEST PIT LOG

TP-LAI-01
SAMPLE DATA SOIL PROFILE NOTES/GROUNDWATER
3 2l Rubber-tire Backh
e | & £ | 8 | Excavation Method: _NUDDErUrec Backhoe
— >
£ Z5| " E a5 ion (F):
& v S| B I o | @ Ground Elevation (ft):
£ ag|l B & £ | @
2 ECIE|l o g | 3
fal os| 0 [ O | >
—© 11 sm Brown sity medium SAND with gravel and
construction debris Ground l
(molst) roundwater not encountered.
ms - -_
541 d 0.0CA
10 P/ SE T T Gray Tné to medium sity SAND with gravel | ‘l
7 {moist}
52 d 0.0 CA /
Test Pit Completed 05/06/08
Total Depth of Test Fit = 12.0 ft.
— 15 —_
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions,
3, Refer to "Soil Classffication System and Key" figure for explanation of graphics and symbols. i
) ;
Figure

LANDAU
ASSOCIATES

35th Street Landfill
Tacoma, Washington

Log of Test Pit TP-LAI-01 A_g |




TP-LAI-02

SAMPLE DATA

94042,01 8/4/08 Y:\0941042.0101TW(094042 010.GPJ SINGLE TEST PIT LOG

SOIL PROFILE NOTES/GROUNDWATER
2 E © Rubber-tired Backh
£ § £ | 8 | Excavation Methog _Rubber-tired Backhoe
= 25" £ | &|E ,
S v Sl 5 g o | @ Grounc Elevation {ft):
& ag| & = S 8
i) §<| & o | 6
[} el | & o 0] >
—0 4 DB Concrete, rebar, and brick construction debris
with light brown, fine to mediurm SAND with
/? gravel Groundwater not encountered.
- oA {dry, very dense) .
z /
%
i /7/ |
%
Z /.
- O C -
<
i é) & 7
" /.
g G
N o o __ | _
S 8P Light brown to light gray, fine to medium SAND
with gravel and construction debris
(dry, dense)
- S-1 d 0.0CA 1
B -2 d 0.0 CA 4
L 10 ]
B Test Pit Completed 05/06/08 ]
Total Depth of Test Pit = 13.5 ft.

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference lo the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

LANDAU
ASSOCIATES

35th Street Landfill
Tacoma, Washington

Figure

Log of Test Pit TP-LAI-02 A-10




04042.01 8/4/08 Y)094\042.010T094042 010.GPJ SINGLE TEST PIT LOG

TP-LAI-03 |

SAMPLE DATA SOIL PROFILE NOTES/GROUNDWATER |
g g © Rubber-tired Backh _I :
€ “é £ | 8| Excavation Methog: _Rubbertired Backhoe ‘
o 2 =i bE T @ ; .
E o> B s o |l @ Ground Elevation (ft):
£ agi o =2 5 [97]
g EE/E| o £l
[m] el W o Q ]
0 -l 8P Brown, fine 1o medium SAND with trace silt {dry,
medium dense) and concrete and construction
debris Groundwater not encountered.
" 4
5  5-0% d 0.0 CA

s ]

s 5-02 d COCA | . .

Test Pit Completed 05/07/08 T
Total Depth of Test Pil = 12.0 fi. J

—15

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbots.

LANDAU T Log of Test Pit TP-LAI-03 A-11¢
ASSOCIATES ' I




94042.01 8/4/08 Y\094\042.010\T\094042 010.GPJ SINGLE TEST PIT LOG

TP-LAI-04

SAMPLE DATA SOIlL. PROFILE NOTES/GROUNDWATER
3 E © Rubber-tired Backh
£ § £ | § | Excavation Method: HDPRertired Backhoe
e Zs| " E & | £ - .
= oe| B & o | @ Ground Elevation (ft)
£ ad| o = < |«
=1 EC| E o L] o
[ @ — © = i w
0 hes| w o o >
0 R Gray fine 1o medium SAND with frace i3 and
debris
- (dry) Groundwater not encountered,
777 SC T~ Gray CLAY Wil fins to médiom SAND amd T~
5 /Z/ _ gravel with trace debris . ]
S0 d | oc2ca 1o& DB \ (moist, very dense) ;
I % \ Sistingt odor, PID seading 02PPM__ ]
/j Concrete, rebar and construction debris
%
B g} i
i g q | |
T /' Sh/ Gray, gravelly, fine 1o medium SAND with clay
502 d ooca |} / CL and trace debris
’ ) 4 (moist, very dense)
—10 -, ; ]
Test Pit Completed 05/06/08
Tolal Depth of Test Pit=12.0 fi.
- 16

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification Sysiem and Key" figure for explanation of graphics and symbols,

LANDAU
ASSOCIATES

35th Street Landfill
Tacoma, Washington

Log of Test Pit TP-LAI-04

Figure

A-12




94042.01 8/4/08 Y\084\042.010'7TV084042 010.GPJ SINGLE TEST PIT LOG

TP-LAI-05

SAMPLE DATA SOIL PROFILE NOTES/GROUNDWATER _I
3 2l Rubber-tired Backh -
£ é’ £ | § | Excavation Method; _RUPDErirec backnoe
'E 2 s 5 5| & . i
E wel| B s o |9 Ground Elevation (ft):
£ ag|l o g 5|8
) SE| E o &7
a] Ned| 0 o o 3
—0 8P Light brown, fine to medium SAND with trace
ravel, cl d debri
? dry, me dai::r:jen:egls Groundwater not encountered.
—5 501 d 0.0 CA -
o o ¥
B 5-02 d 0.0CA i |
Test Pit Completed 05/07/08 '
Total Depth of Test Pit = 12,0 ft, |
L 15 _

Notes: 1, Stratigraphic contacts are based cn field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions,
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

35th Street Landfill
LANDAU Tacoma, Washington
ASSOCIATES

Log of Test Pit TP-LAI-05




TP-LAI-06

94042.01 8/4/08 Y\084\042.010\T\0S4042 010.GPJ SINGLE TEST PIT LOG

SAMPLE DATA SOIL PROFILE NOTES/GROUNDWATER
E E ° Rubber-tired Backh
g | & € | £ | Excavation Method; _UPber-ired Backhoe
] > —~ > | E
— Z% ': £ w = X .
& ool b B v | @ Ground Elevation (ft)
£ agla = £ | @
& EEIEl o | &8
lal | 0 o I e
—0 &, 4 DB Concrete and asphalt with light gray, fine to
medium SAND and gravel with clay
/J {moist, dense) Groundwater not encountered,
| % ’ ]
/0 - slight sheen
(oye
R & J
%
i 7ot |
%
L 5 %/C, -
6'/0
I /. ]
o
6%
/0 7/
3 % ]
60 &
B S-01 d 0.0 CA /0 _
(Y
- 10 p } i e e A b e e o — — — — — — — i i — ] p—
S0 8P Light brown, fine to medium SAND with trace
oravel and debris
{most, dense)
- 5-02 d 0.0 CA - slight sheen "1
Test Pit Completed 05/07/08
Total Depth of Test Pit = 12.0 &
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Relerence to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
35th Street Landfill Figure
reet Landti .
LANDAU Tacoma, Washington Log of Test Pit TP-LAI-06 A_1 4
ASSOCIATES




94042.01 8/4/08 YA094042.0100T094042 010.GPJ SINGLE TEST PIT LOG

TP-LAI-07

SAMPLE DATA SOIL PROFILE NOTES/GROUNDWATER
z 23 Rubber-tired Backh
S ‘§ £ | 8 | Excavation Method; _“PDEM-UIrEC Bacxhoe
= 25| = T @ | & ; :
= oo & E o | @ Ground Elevation (ft):
£ ag g o = 8
g g = ch o ] .
a] e | U} o 6] 3
—0 ISP Brown, fine to medium SAND with trace silt and
gravel |
{dry, medium dense) Groundwater not encountered.
%5 -
: ]
B 5-01 d 0.0 CA .
- [,/ DB |~ Concrete, brick and construction debris |
g 4 X
10 () e i e o T T T SRR ——
oo SpP Brown, fine to medium SAND with trace sill and
gravel
(dry, medium dense)
- 5-02 d 0.0CA - slight sheen
Test Pit Completed 05/07/08
Total Depth of Test Pit = 12.0 i I
— 15 -

Notes:

1. Stratigraphic contacts are based on field interpretations and are approximate.

2. Reference to the text of this reporl is necessary for a proper understanding of subsurface conditions.
3. Refer 1o "Soil Classification System and Key" figure for explanation of graphics ang symbols.

LANDAU

ASSOCIATES

35th Street Landfill
Tacoma, Washington

Log of Test Pit TP-LAI-07

Figure

A-15_|?




94042.01 8/4/08 Y:\094\042.0101\094042 010.GPJ SINGLE TEST PIT LOG

TP-LAI-08

SAMPLE DATA SOIL PROFILE NOTES/GROUNDWATER
5 5 : '
.E né, -E 3 Excavation Method: _Rubber-tired Backhoe
= E sl F ) ) E )
= o2 b I e | @ Ground Elevation (ft):
£ eg sl & 1§58
g EE|E| @ £l o
[} g | v o Q >
O N Brown, fine to medium SAND with gravel,
concrete and brick debris
{moist, dense) Groundwater not encountered.
- encountered saturated soil 1
— 5§ —
B S-01 d 0.0 CA _
o 5-02 d 0.0 CA .
Test Pit Completed 05/07/08
Total Depth of Test Pit = 14.0 ft.
15

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer 10 "Soll Classification System ard Key" figure for exptanation of graphics and symbo's.

LANDAU
ASSOCIATES

35th Street Landfill
Tacoma, Washington

Log of Test Pit TP-LAI-08

Figure

A-16




94042.01 8/4/C8 Y:\094\042.010T\094042 010.GPJ SINGLE TEST PIT LOG

TP-LAI-09

SAMPLE DATA

SOIL PROFILE

NOTES/GROUNDWATER

$Depth (ft)

10

Sample Number
& Interval
Sampler Type
PiD (ppm}

Excavation Method: Rubber-tired Backhoe

Ground Elevation (ft):

Graphic Symbol

501 d 0.0 CA

5-02 d 0.0 CA

2l uscs symbel

a

(dry, very dense)

SRTN

NAES

)

Y

fo medium SAND with gravel

RN

o) \g\ﬁ\g“

MIOSOTOY

IS
A

X\QX oY)

Large stabs of concrete, rebar, and woed debris
with black and grey stratified SAND and grave!

DB Rebar and concrete debris with light brown, fine

Groundwater not encountered,

Test Pit Completed 05/06/08
Total Depth of Test Pit = 12,0 ft.

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.

2, Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3, Refer tc "Soll Classification System and Key" figure for explanation of graphics and symbols.

LANDAU
ASSOCIATES

35th Street Landfill
Tacoma, Washington

Log of Test Pit TP-LAI-09

Figure

A-17)




TP-LAI-10

.94042.01 8/4/08 Y\D94\042.010\T\094042 010.GPJ SINGLE TEST PIT LOG

SAMPLE DATA SOIL PROFILE NOTES/GROUNDWATER
& ‘s
.g § .g E Excavation Method: Rubber-tired Backhoe
— >,
— E = - E W ‘;E'- N
= ez 5 a e | @ Ground Elevation (ft):
£ agla 2 L 8
) EE| & o o | &
[a} o] N o 0} 2
¢ o 8P Gray medium to course gravelly SAND with
trace crganic debris G
(molst, dense) roundwater not encourtered.
._.5 —
B S d 0.0 CA -
— 10 - pu—
- S-02 d 0.0CA 4
Test Pit Completed 05/07/08
Total Depth of Test Pit = 12,0 ft.

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soll Classification System and Key" figure for explanation of graphics and symbols.

35th Street Landfill
LANDAU Tacoma, Washington
ASSOCIATES

Log of Test Pit TP-LAI-10 A-18

Figure







Washinglon Siate Depariment of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and
Calcutation Summary

A1 Soil Cleanup Levels: Worksheet for Soil Data Entry: Refer to WAC 173-340-720, 740,745, 747, 750
1. Enter Site Information
Date: 05/107/08

Site Name: 35th Street Landfill
Sample Name: TP-LAL-10(6-8 f1)

2. Enter Soil Concennation Measured " Notes for Dnta Entry )\ Set Default Hydrogeol@
Chemicel of Concern Measured Soil Cene Composilion f Ciear Al Soil Cum:cn}ration Data Entry Cells ]
or Equivalent Corbon Group dry basis Ratia 7 — - : 9
mika Y] :\Rcstore All Soil Concentration Data eleared prevmustyj
Petralenm EC Fraction
AL_EC >5-6 : 0 0.00%
ALEC 0.8 5 0007 RERARK e
AL_EC >8-10 0.00% {Enter sile-speclfic information here. .......
AL_EC >10-12 6.3 1.39% i
AL EC >12-16 26 5.75%
AL_EC >16-2] 23 5.09%
AL_EC >21-34 240 _ 53.07%
AR_EC >8-10 0.00%
AR_EC >10-12 0.00%
AR_EC >12-16 6.5 1.53%
AR_EC>16-2] _ 20 4.42%
AR_EC >21-34 128.288 2837% | i
Benzenc 0.00%
Toluene 00023 0.00%
Etliylbenzene 0.0026 0.00%
Total Xylenes 0.0042 0.00%
Naphthzlene 0.00%
t-Methy] Naphthalene 0.00%
2-Methyl Naphthalene 0.00% :
n-Hexane 0.00%
MTBE 0.00%
Ethylene Dibromide (EDB) 0.00%
1,2 Diclloroethane (EDC) 0.00% i
Benzo{a)anthracene 0,32 0.07% H
Benzo(b)fluoranthene 0.29 0.06% i
Benzo(k}fluoranthene 0.29 0.06%
Benzola)pyrene .29 0.06% i
Chrysene 0.41 0.09% :
Dibenz{a,h)anthraccne 0.025 0.01%
Indeno(1,2,3-cd)pyrene 0.087 0.02%
Sum 452,209 100.00% || ¢
3. Enter Site-Specific Hydrogeological Data
Total soil porasity: ‘ 0.43 Unitless || £
Volumelric water content: 0.3 Unitless
Volumelric air conient: 0.13 Unitless
Seil bulk density measured: 1.5 kg/L i
Fraction Organic Curbon: 0,003 Unitless : i
Dilution Factor: 20 Unitless
4. Targer TPH Ground Water Concentation_(if adjusted) i
If you ndjhsied the target TPH ground water
jconcentration, enter adjusted m ug/L
vahiee here: Frurranuisisinssatany e R rre At s E RN st e e s rantensan L -

11:30 AM 6/13/2008 MTCATPH11.1_from_12_27_07
C:\Documents and Seitingstheastery\Desktop\

Page 1



Washington State Depariment of Ecology, Toxies Cleamip Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and

Calculation Summary

A2 Soil Cleanup Levels: Calculation and Summary of Results. Refer to WAC 173-340-720. 740, 745, 747, 750
Site Information

Date: 5/7/2008
Site Name: 33th Sireet Landfill

Sample Name: TP-1L.AL-10{6-8 )

Measured Soil TPH Cencentration, me/ka: 452,209
L. Summary of Calculation Results
Protective Soil With Measured Soil Cone Dees Measured Soil
D} athway lethod/Goal
Exposure Pathwny Method/Gen TPH Cone, mehe | RISK @ e Conc Pass of Fail?
Protection of Soil Direct Method B 119 3.81E-06 9.30E-02 Fail
Contact: Human Health Method C 4.776 9.47E-07 7.66E-03 Pass
Protection of Method B Ground |Potable GW: Human Health Protection]  100% NAPL 9.50E-09 1.21E-02 Pass
Water Quality {Leaching)  iTarpet TPH GW Conc. @ 355 up/L. 100% NAPL NA NA Pass

Warning! Check to detennine il simplified or site-specific Terrestrial Ecological Evaluation may be required {Refer to WAL 173-340-7490 through ~7494),

2. Results for Protection of Soil Direct Contact Pathway: Human Health

Method B: Unrestricted Land Use Method C: Industrial Land Use
Protective Soil Concentration, TPH mp/kg 118.60 ) 4,776.36
Maost Stringent Criterion Risk of cPAHs mixture= 1E-6 Total Risk=1E-5
Protective Soil Concentration @Method B Protective Soil Coneentration @Method C
Seil Criteria Most Stringent? | TPH Cone, mg/kg RISK @ W@ Mos1 Stringent? TP:WE{D"C’ RISK@ | W@
g
HI=] NO | 48RE+03 4.10E-05 1.00E+00 NO S.OUE+04 | T.24E-D4 | 1.0BE+00
Tolal Risk=1E-5 NO 119G+03 | .0OE-05 2.44E-01 YES 4. 78E+03 1.00E-05 | 8.09E-02
Risk of Benzene= 1E-6 ) NA NA NA NA
Risk of cPAHs mixture= 1E-6 YES 1.19E+02 1.00E-06 2.44E.02 NA
EDB NA NA NA NA ]
ELC NA NA NA NA

3. Results for Protection of Ground Water Quality (Leaching Pathway)
3.). Protection of Potable Ground Water Quality {Method B): Homan Health Protection

Mest Strinpent Criterion NA
Protective Ground Water Concentration, ug/L NA
Protective Soil Concentration, mphkg Soil-to-Ground Water s nof o critica) pathway!

. Protective Polable Ground Water Concentration @Method B Profective Soil

Ground Water Criteria -
Most Strinpem? TPH Conc, up/L RISK @ Hl @ Conc, mp/ke

HIl=1 YES 1.13E+01 9 42E-09 1.57E-62 100% NAPL
Tala} Risk = 1E-5 YES L13E+01 DA2E-09 1.57E-02 100% NAPL
Fotn] Risk= [LE-6 YES BI3EFD | 9.42E-09 1.57E-02 100% NAPL
Risk of cPAHs mixture= 1E-5 YES LI3E+01 9.42E-09 1.57E-02 1004 NAPL
Benzene MCL= 5 ug/L NA NA NA NA NA
MTBE =20 g/l NA NA NA NA MA

Note: [00% NAPL is 78000 mg/kp TPH.
3.2_Trotection of Ground Water Quulity for TPH Ground Water Concentration previously adjusted and eatered

. Profective Ground Water Concentration Proteciive Soil
Ground Waier Criterin - -
TPH Conc, ug/L Risk (@ HI @ Cone, mp/kg
Target TPH GW Conc = 355 ug/L 1.13E+0] 9.42E09 .57E-02 100% NAPL

11:30 AM 6/13/2008 MTCATPH11.1_from_12_27_07
C:ADocuments and Setlings\heasteriy\Deskiopt
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Washinglon State Depariment of Ecology, Toxics Cleanup Program: Soil Cleanup Leve! for TPH Siles - Main Data Entry Form and

Calcutation Summary

A1 Soil Cleanup Levels: Worksheet for Seil Data Entry: Refer to WAC 173-340-720, 740,745, 747, 750
1. Enter Site Information

Datc, 05/07/08

Site Nume: 35th Sireet Londfill

Sample Name: TP-LAL-03 (4-6 £

2. Enter Soil Concentration Measured

N

Notes for Data Entry )\_Sct Default Hydregeology ‘l

Chemical of Concern Measured Soii Cone Conposition ! Clenr All Soil Cnnccr;trntion Data Entry Cells J
er Equivalent Carbon Group dry bosis Ratio r\_ - - . -
mu/ka % LRestore All Soil Concentration Data cleared prnvmus]U
Petrolenm EC Fraction
AL_EC >5-6 i DO0% e reseessesensssssnenes s ananns b . '
AL EC 6.5 = 0.00% BRI T e
AL_EC >8-10 0.00% {Enter slie-speific information here........
AL_EC >10-12 0.00%
AL_EC >12-16 6.6 1.75%
AL EC >16-21 0 2.65%
AL_EC >21-34 150 39.82%
AR_EC >8-10 0.00%
AR_EC >10.12 0.00%
AR_EC >12-16 0.00%
AR_EC >16:21 10 2.65%
AR_EC >21-34 199.583 52.98%
Benzenc 0.00% '
Toluene 0.012 0.00%
Ethylhenzene 0.00%
Total Xylenes (.00%
Naphthalene 0.00%
1-Methyl Naphthalene 0.00%
2-Methyl Naphthulene 0.00%
n-Hexane 0.00% i
MTBE 0.00%
Ethylene Dibromide (EDB) 0.00%
1,2 Dichloroethane (EDC) 0.00% i
Benzo{a)anthracene 0.077 0.02%
Benzo{b)flueranthene 0.11 0.03%
Benzo(k)fluoranthene 0.11 0.03%
Benzo(a)pyrene .11 (0.03% ‘
Chrysene 0.12 0.03% i
Dibenz(p,h)anthracene 0.00% i
Indena{1,2,3-cd)pyrene 0,00%
Sum 376.722 100,00%

3. Enter Site-Specific H

Total soil porosity:
Volumetric water condent:
Volumetric air content:
Soil bulk density mensured:
Fraction Crganic Carbon:
Dilution Factor:

drogeolopical Data
0.43

0.3

0.13

1.5

0.003

20

Unitless
Unitless
Unitless
kg/l,
Unitless
Unitless

concentration, enter adjnsted
value here:

d. Target TPH Ground Water Conceniution (if adjusted)
If you adjusted the tarpet TPH pround water

ug/L

11:24 AM B/13/2008 MTCATPH11.1_from_12_27_07
CiADecuments and Settings\heasterly\Deskiop\
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TFH Sites - Main Data Entry Form and

Caleulation Summary

A2 Seil Cleanup Levels: Calculation and Summary of Results. Refer 1o WAC 173-340-720, 740, 745, 747, 750

Site Information

Date: 5/7/2008

Site Name: 35th Street Landfil
Sample Name: TP-LAI-03 (4-6 i

Meuasured Soil TPH Concentration, me/ke: 376,722
1. Summary of Calculation Results
sl i With M d Soi o5 3 i
Exposure Pathway Method/Goal Protective Scil ith Measuvred Soi) Cone Does Mepsured Soil

TPH Conce, mg/kp RISK @ Hl @ Conc Pass or Fail!
Protection of Soil Direct Method B 277 1.36E-06 1.01E-01 Fail
Comtacl; Human Health Method C 11,163 3.37E-07 8.43E-03 Pass
Protection of Method B Ground {Potable GW: Human Health Protectios]  100% NAPL 3.52E-09 3.34E-13 Pass
Water Quality (Leaching) | Target TPH GW Conc. @ 355 up/l. 100% NAPL NA NA Pass

2. Results for Protection of Soil Direet Contsiet P

nthway: Human Health

Waming! Check 10 determine il'a simplificd or site-specific Terrestriat Ecological Evaluation may be required (Refer to WAC 173-340-74%0 throuph -7494)

Method B: Unrestricted Land Use

Method C: Industrial Land Use

Proteclive Soil Concentration, TPH mp/kg

277.19

11,163.34

Most Stringent Crilerion

Risk of cPAHs mixture= 1E-6

Total Risk=1E-5

Protective Soil Concentration @Methed B

Protective Soil Concentration @Method C

Sail Criteria Most Stringent? | TPH Conc, mp/kg|  RISK @ Hi@ Most Siringent? TP;‘EE:;““’ RISK@ | M@
HI=1 NO 3.72E+H)3 134E-05 1.OGE+HID NG 4.47TE+0d 4.00E-05 | |.ODE00
Total Risk=1E-5 NO 2. 77E+03 1.00E-05 TASE-01 YES 1. 12E+04 1O00E-05 | 2.50E-01
Risk of Benzenc= {E-6 NA NA NA NA
Risk of cPAHs mixtere= 1E-6 YES 377E+02 1.00E-06 7ASER NA
EDB NA NA NA NA
EDC NA NA NA NA

3. Results for Protection of Ground Water Quality (Leaching Pathway)
1.1, Protection of Potable Ground Water Quality {Method B): Human Health Protection

Mosl Strineent Criterion

NA

Protective Ground Water Concentrulion, ug/L

Na

Protective Soil Concentration, mp/kp

Soil-to-Ground Watcr is not n critical pathway!

Ground Water Criteria

Protective Powable Ground Water Concentration @Method B

Protective Soil

Mos! Siringent? TPH Conc, up/L RISK (@ Hl @ Conc, mg/kg
Hi=| YES 3. 76E+00 3.55E-09 6.40E-03 100% NAPL
Toial Risk = 1E-5 YES 3.76E+00 1.55E-09 6.40E-03 100% NAPL
Towal Risk = 1E-6 YES 3.76E+00 3.55E-09 6.40E-03 100% NAPL
Risk of cPAHs mixture= | E-§ YES 3.76E400 3.55E-09 6.40E-03 100% NAPL
Benzene MCL = 5 up/L NA NA NA NA NA
MTBE =20 ug/L NA NA NA NA NA

Note: 100% NAPL is 87000 mp/kg TPH,

3.2 Protection of Ground Water Quality for TPH Ground Waler Concentration previously adjusted and entered

Ground Walter Criterin

Protective Ground Water Concentration

TFH Conc. up/L

Risk @ HIl @

Protective Soil
Conc, mg/kg

[Turgel TPL GW Conc = 355 ug/L 3.76E+00

3.55E-09 6.40E-03

11:24 AM 6/13/2008 MTCATPH11.1_from_12_27_07
C:\Documents and Settings\heasterly\Deskiopt
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Washington State Depariment of Ecology, Toxics Cleanup Program: Soil Cleanup Leve! for TPH Sites - Main Data Entry Form and

Calculation Summary ‘
Al Soil Cleanup Levels: Worksheet for Soil Data Entry: Refer to WAC 173-340-720, 740,745, 747, 750

1. Enter Site Information
Date: 05/07/08
Site Name; 35th Street Landfi)l
Sample Name: TP-LAI-4 (4,5-5 {1}

2. Enmter Soil Concentration Measured | Notes for Data Entry jiSci Default Hydrogeolopy ]
Chemical of Concern Measured Soil Cone Composition Ciear All Seil Concel;'lrnliun Data Entry Colls W
or Equivalent Carbon Group try basis Ratio " 4
mukp ) @ore All Soil Concentration Data cleared prcvinusl_v]
Perroleum EC Fraction
AL—EC >5-b n 0-00“/&) ----------------- I Y Y P Y E TR TPy IETRETYITY] -
ALEC 6.8 ; 0.00% FREMARK: . . et i b e b s
AlL_EC >8-10 ’ 0.00% {Enter site-specific information here. ...,
AL_EC >10-12 0.00%
AL_EC >12-16 3.1 1.10%
AL_EC >16-21 5.8 3.47%
AL _EC>21-34 130 46.07%
AR_EC >8-10 0.00%
AR_EC>10-12 0.00% i
AR_EC >12-16 0.00%
AR_EC >16-21 93 3.30%
AR_EC »21-34 129.8713 46,02% i
Benzene 0.00%
Toluene 0.00%% i
Ethylbenzene 0.00%
Total Xylenes 0.00%
Naphthalenc 0.00%
1-Methyl Naphthalene 0.00% :
2-Maihyl Naphthalene 0.00%
n-Hexane 0.00%
MTBE 0.00%
Ethylenc Dibromide (EDB) 0.00% }
1,2 Dichloroethane {EDC) 0.00%
Benzo{a)anthracene 0.018 0.01%
Benzo{b)fluoranthene 0.036 0.01% :
Benzo{k){luoranthene 0.014 0.00% i
Benzo{n)pyrene 0.02 0.01%
Chrysene 0.032 0.01% i
Dibenz{n,h)anthracene 0.00%
Indeno(],2,3-cd)pyrene 0.0087 0.00%
Sum 282.2 100.00%
3. Enter Site-Specific Hydrogeological Data
Total soil porosity: .43 Unitless
Volumetric waler content: 0.3 Unitless ‘
Volummetric air conlent; 0.13  Unitless
Soil bulk densily measured: 1.5 kg/L :
Fraction Orpanic Carbon: 0.003 Unitless :
Dilution Factor: 20 Unitless
4. Target TPH Ground Water Concentation (if adjusted) :
If you adjusied the tavpel TPH ground water
concentration, enter adjusted m ug/L
valuehere: B i s s saeanas [P TP P h U ETaar R aRNeaE e s i aA b st aandnnE benrrann s

11:22 AM 6/13/2008 MTCATPH11.1_from_12_27_07
C\Documents and Seftingsiheasterly\Deskiop\
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Washinglon Stale Department of Ecology, Toxics Cleanup Program: Scil Cleanup Level for TPH Sites - Main Data Entry Form and
Calculation Summary

A2 Soil Cleanup Levels: Calculation and Summary of Resulis. Refer to WAC 173-340-720, 740, 745, 747, 750
Site Information

Date: 5/7/2008
Site Name: 35th Streel Landfill

Sample Name: TP-LA1-4 {4.5-5 fi)

Measured Soil TPH Concentration. mp/kg: 282.200
1. Summary of Calculation Results
v Soj With Mcasured Soil C : i
Exposure Pathway Method/Goal JProtective Sml_ tth Measuted Soil Cane Does Measured S:ml
TPH Cone, mgkp RISK @ HI (@ Conc Pass or Fail?
Protection of Soil Direct Method B 1,045 2.70E-07 6.71E-02 Pass
Contact: Human Health Method C 42,096 6.70E-08 5.60E-03 Pass
Protection of Method B Ground |Potable GW: Human Health Protectio]  §00% NAPL 9.85E-10 2.70E-03 Pass
Water Quality {Leaching}  |Tarpel TPH GW Conc, @ 355 ug/L. 100% NAPL NA NA Pass

Warning! Check to deteanine if a simplified or site-specific Terresitio? Ecological Evaluation may be required (Refer 10 WAC 173-340-749¢ through ~7494),

2. Results for Protection of Soil Direct Contact Pathway: Human Health

Method B: Unrestricted Land Use Method C: Industrial Land Use
Protective Soil Concentration, TPH mg/kg 1,045.23 42,095.76
[Most Stringent Criterion Risk of cPAHs mixture= 1£-6 Total Risk=1E-5
Protective Soil Concentration @Method B Protective Soil Concentration @Method C
Soil Criteria Most Stringent? | TPH Cone, mgfkp|  RISK @ HI@ Most Stringent? | H;;:’““' RISK@ | Hi@
mp/kg
=1 NO 420L+03 40216 1.00E+00 NO 5.04E+04 | 1.20E-05 | L.OOF+HOG
Total Risk=1E-5 NO i 1055404 1.00E-05 2 49E+00 YES 4.21E+04 1.00E-05 | B.35E-01
Risk of Benzene= | E-6 NA ¢ NA NA NA
Risk of cPAHs mixture= 1E-6 YES 105403 1 00E-Dé 2 49E-01 NA
EDB NA NA NA NA
EDC NA NA NA NA

3. Results for Protection of Ground Water Quality (Leaching Pathway)
3.1, Protection of Potable Ground Waler Quality (Method B): Human Health Protection

Most Stringent Criterion NA
Protective Ground Water Concentration, up/L . NA
Protective Soil Concentration, mp/kp Soil-0-Ground Waier is not o criticel pathway!

Ground Waler Criteria Protective Polable Ground Water Concentrution @Method B Proteclive Soil i

Most Stnppent? TPH Conc. up/L RISK Hl (@ Cone, mp/kg :

Hi=1 YES 1.48E+00 9.95E-10 LYBE-D3 108% NAPL
Total Risk = JE-3 YES 1.48E+00 9.95E-10 2.98E-03 100% NAPL
‘Total Risk = 1T-6 YES 1 48EH) 9.95E-10 2.98E-03 100% NAPL ;
Risk of cPANs mixture= 1E-3 YES 1.A8E+00 9.95E-10 1.58E-03 100% NAPL .
Benzene MCL = 5 ug/L NA NA NA - NA NA '
MTBE =20 ug/L NA MNA NA NA NA

Note; 100% NAPL s 84000 mgkg TPH.
3.2 Protection of Ground Water Quality for TPH Ground Water Concentration previously adjusted and entercd

- Protective Ground Water Concentralion Proiective Soil
Grownd Water Criteria -
TPH Conc. up/L | Risk @ ! Hl @& Cone, mg/kg o
Tarpel TPH GW Cone = 355 up/l. 1.48G+00 | 9.95E-10 | 2.98E-03 100% NAPL I

11:22 AM 6/13/2008 MTCATPH11.1_from_12_27_07
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Washinglon Stale Deparimeni of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Enlry Form and

Caleulation Summary
A1l Soil Cleanup Levels: Worksheet for Soil Data Entry: Refer to WAC 173-340-720, 740,745, 747, 750
1. Enter Site Information

Date; 05/07/08
Site Name: 35th Street Landfill
Sample Name; TP-LAI-4 {7-10 /1)

2. Enter Soil Concentration Measured Notes for Data Entry )r Set Default Hydrogeelogy J
Chemical of Concemn Measused Soil Cone Camposition Clear All Soil Concentration Data Entry Cclls- i ]
or Equivalent Carben Group dry basis Ratio ” - -
mpkg ™ LRcstorc All So0il Concentration Data cleared prcviuus@
\Petrofenm EC Fraction
AL_EC >5-6 0 D00% B b e i
AL EC 6.8 - 0.00% RERARIC S, bresrrresaraneas
AL_EC >8-10 0.00% {Enter site-specific informalion here. ...,
AL_EC>10-12 0.00% | i
AL_EC>12-16 2.2 1.27% i
AL_EC>16-21 7.6 4.38%
AL_EC >21-34 110 63.32% || &
AR_EC ~8-10 0.00%
AR_EC >10-12 0.00%
AR_EC >12-16 0.00%
AR_EC >16-21 4.9 2,829,
AR_EC >21-34 48.6906 28.03% [l i
Benzene 0.00%
Toluene 0.014 0.01%
Ethylbenzene 0.00%
Totzl Xylenes 0.00%
Naphthalene 0.00% . i
1-Methyl Naphthalene 6.00% :
2-Methyl Naphthalene 0.00% i
n-Hexane 0.00%
MTBE 0.00%
Ethylene Dibromide (EDB) 0.00%
1,2 Dichiorocthane (EDC) £.00%
Benzo{a)anlhracene (.04 0.02%
Benzo{b}fluoranthene 0.085 0.05% H
Benzo{k)}fluoranthene 0,042 0.02% i
Benzo{a)pyrene 0.052 0.03% H
Chrysene 0.067 0.04%
Dibenz{a,hjanthracene 0.0064 0.00%
Indeno(1,2,3-cd)pyrene 6.017 2.01% :
Sum 173.714 100.00% | i
3. Enter Site-Specific Hydropeglogical Data
Total soil porosity: 0.43 Unitless
Volimetric water content: 0.3 Unitless
Vohumelric air content: 0.13 Unitless :
Soil bulk density measured: 1.5 ke/L i
Fraction Organic Carbon: 6.003 Unitless i :
Dilution Factor: 20 Unitless
4. Turpet TPH Ground Waler Concentation (if adiusted, :
Il you adjusted the target TPH pround waler ‘
concentrtion, enter adjusted ug/L i i
value here: R Vievrvmresnrneraaansine. AT e T a N e e 4 Bt e tE R R e b ddn g nn e r s ones, rres

11:20 AM 6/13/2008 MTCATPH11.1_from_12_27_07
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Washinglon State Depariment of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Maln Data Entry Form and
Calculation Summary

A2 Soil Cleanup Levels: Calculation and Summary of Results. Refer to WAC 173-340-720, 740, 745, 747, 750

Site Information

Date: 5/7/2008
Site Name: 35th Strect Landfili
Sample Name: FP-LAT4 (7-10 f)

Measored Soil TPH Concentration, meske: 173.714
1. Summary of Calculation Results
Proteetive Soil With Measured Soil Conc Does Measured Soil
[y 3, 0
Exposurc Pathway Method/Goal TPH Cone, merke | RISK 70 H @ Conc Pass or Fail?
Protection of Soil Direct Melhod B 251 6.92E-07 2. 72E-02 Pass
Contact: Human Health Method C 10,114 1.72E-07 2.37E-03 Pass
Protection of Method B Ground [Potable GW: Human Health Protection]  100% NAPL 4.31E-(9 3.77E-03 Pass
Water Quality (Leaching}  |Tarpet TPH GW Conc. @ 355 ug/L. 100% NAPL NA NA Pass

2, Results for Protection of Soil Dircet Contact Pathway: Human Health

Method B: Unrestricied Lond Use

Method C: Industrial Land Use

Protective Soil Concentration, TPH mg/kg

251.14

10,114.38

Most Stringent Criterion

Risk of ¢clPAHs mixture= 1E-6

Total Rish=1E-5

Protective Soit Concentration @Method B Protective Soil Concentration @@Method C
Soil Criterla Most Stingent? | TPH Conc, mpkg| — RISK @ Hl@ Mast Stringent? | 1T D /Ck""c’ RISK@ | M@
mp/kp
Hi=1 NO 3BE+03 2.54E05 1.00E+00 NO 7.66E+04 | 7.57E-05 [ 1.00G+00
Total Risk=1E-5 NO 2.51FE+03 P ODE-035 3.94E-01 YES 1.01E+04 1,00L-05 | 1.32E-0]
Risk of Benzene= 1E-6 NA NA NA NA
Risk of cPAHs mixture= [E-b YES 2.51E+H)2 1 00E-06 3.94F-02 NA
EDB NA NA NA NA
EDC NA NA NA NA

3. Results for Protection of Ground Water Quality (Leaching Pathway)
3.1, Protection of Potoble Ground Waicr Quality (Method B): Human Health Protection

Most Stringem Criterjon

NA

Protective Ground Walter Concentration, up/l,

NA

Proteciive Soil Concentration, ma/kp

Soil-te-Ground Watcer is not 1 eritical pathway!

Ground Water Critesia I"mleclive Potable Ground Water Concentration @Method B Proteclive Soil
Most Strinpent? TP Cone, up/L_ RISK @ | HI (@ Cone, mp/kp
HI=1 YIS B.58L4+00 4.39E09 140542 100% NAPL
Tolal Risk = JE-5 YES B.5BE+0D 4.39E-09 140E-02 100% NAPL
Total Risk = 1E-6 YES | BSBE40D 4.30E-09 L40E-02 100% NAPL
Risk of cPAHs mixture= 1E.5 YES B.SBE+ON 439E-09 1.40E-02 1600%¢ NAPL
Benzepe MCL = 5 ug/L NA NA NA NA NA
MTRBE = 20 up/L NA NA NA NA NA
Note: 100% NAPL is 77000 mp/kg TPH,
3.2 Prolection of Ground Water Quality for TPH Ground Water Cencentration previously adjusted and entered
L, Protective Ground Waier Concentralion Protective Soil
Ground Water Criteria -
TPH Cone. ug/L Risk @ | Hi @ Conc, mg/kg
Target TPH GW Cone = 355 ug/L B.58E+HG0 4.39E-09 ] 1.40E-02 100% NAPL

11:20 AM 6/13/2008 MTCATPH11.1_from_12_27_07
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Washington State Depariment of Ecology, Toxics Cleanup Program: Sail Cleanup Level for TPH Sites - Main Data Entry Form and

Caiculation Summary

Al Soil Cleanup Levels: Worksheet for Soil Data Entry: Refer to WAC 173-340-720, 740,745, 747, 750

1._Enter Site Information

Date; 05/07/08

Sitc Mame: 35th Street Landfifl

Sample Name: TP-LAJ-06 (8-10 ft)

2. Enter Soil Concentration Measured

Chemical of Concern

Measured Soil Cong

Composilion

or Equivalent Carbon Group dry basis Ratio
mp/kp Yo
Petroleum EC Fraction
AL_EC>5-6 0 0.00%
AL_EC >06-8 0 0.00%
AL_EC =»8-10 0.00%
Al _EC >10-12 17 3.03%
AL_EC=>12-16 61 10.86%
AL EC >16-2} 34 6.06%
AL_EC >2]-34 180 32.06%
AR_EC »B-10 0.00%
AR_EC >10-12 4.5 0.80%
AR_EC »12-16 23 4.10%
AR_EC >16-23 42 7.48%,
AR_EC >21-34 198,978 35.44%
Benzene 0.00%
Toluene 6,003 0.00%
Ethylbenzene .0011 0.00%
Totat Xylenes 0.0079 0.00%
Nephthalene 4.00%
1-Methyl Naphthalene 0.00%
2-Methyl Naphthalene 0.00%
n-Hexane 0.00%
MTBE 0.00%
Ethylene Dibromide (EDB) 0.00%
1,2 Dichloroethane (EDC) 0.00%
Benzo(a)anthracene 0,16 0.03%
Benzo(b)fluoranthene 0,18 0.03%
Benzofk)fluoranthene 0.18 0.03%
Benzo{a)pyrene 0.19 0.03%
Chrysene 0,27 0.05%
Dibenz(o,h}anthracene 0.00%
Indeno(1,2,3-cd)pyrene 0.042 0.01%
Sum 563.512 100.00%
3. Enier Site-Specific Hydropeological Data
Total seil porosity: 0.43 Unitless
Volumetric water conlent: 0.3 Unitless
Volumetric air conlent: 0.13 Unitless
Soil bulk density measured: 1.5 kg/L
Fraction Organic Carbon: 0.003 Unitless
Dilution Foctor: 20 Unitless

d, Tarpet TPH Ground Waler Concentation {if adinsied)

If you adjusted the target TPH ground water

concentration, enter adjusted
value here:

ug/L

11:26 AM 6/13/2008 MTCATPH11.1_from_12_27_07

C:\Documents and Settings\heasterly\Desklop!

mtcs for Data Entry )\ Sect Default Hydrogoologyj

Clear All Soil Cancentration Data Entry Cells W

LReslore All Soil Concentration Data cleared prc\'iouslyj

:Enter site-specific information here.......,

H
H
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Washington Stale Depariment of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Eniry Form and
Caloulation Summary

A2 Soil Cleanup Levels: Calculation and Summary of Results. Refer to WAC 173-340-720, 740, 745, 747, 750

Site Information

Date: 5/7/2G08

Site Name: 35th Street Landfill
Sample Name: TP-LAI-06 (8-10 fi)

Measured Soil TPH Conecentration, ma/ke: 561.512
§. Summary of Calculation Results
> ive Sai Witi M d Seoi] C i
Exposurc Pathway Method/Goal Pratective Soil casure oric Does Measured Soil

TPk Conce, mg/kg RISK. @ Hl @ Cone Pass or Fail?
Prolection of Spil Direct Method B 234 2 40E-06 1.72E-0} Fail
Contact: Human Health Method C 9,419 5.96E-07 1.40E-02 Pass
Protection of Method B Ground Potable GW: Human Health Prolectiog  100% NAPL 3.97E-09 1.01E-§} Pass
Waler Quality (Leaching) {Target TPH GW Conc. @ 355 up/L 100% NAPL NA NA Pass

2. Results for Protection of Soil Direct Contact Pathwny: Human Health

Waniing! Check 1o determine il a simplified or site-specific Temestrial Ecological Evaluation may be required {Refer 10 WAC 173-340-7490 throuph ~7494).

Mcthod B: Unrestricted Land Use

Method C: Industrial Land Use

Protective Scil Concentration, TPH mg/kg

233.88

9,419.30

|Most Stringent Criterion

Risk of cPAHs mixture=

1E-6

Tota) Risk=1E-5

Protective Soil Concentration @Method B

Protective Soil Concentration @Mecthod C

Soil Criteria Most Siirgent? | TPH Cone, mghkg|  RISK @ HiG@ | Most Stringent® Tp:gg::‘c’ RSK@ | Hi@
Hi=1 NG 3.26E4H03 1.39E05 T DOE+0G NG 4.01E+04 | 4.06F-05 | 1 0DE=00
Toin] Risk=1E-5 NG 234 E+03 | GOE-0S 7.17E-01 YES 9.42E+03 | 1.00E-05 | 2.35E.01
Risk of Benzene= 1E-6 NA NA NA NA
Risk of cPAHs mixture= | E-6 YES 234E+02 1.80E-06 7ATE02 NA
EDB NA | NA NA NA
EDC NA ] NA NA NA

3.1, Protection of Pelable Ground Water Quality (Method

3. Results for Protection of Ground Water Quality (Leaching Pathway)
B): Humun Health Protection

Most Strinpent Criterion

NA

Protective Ground Water Concentration, up/L

NA

Protective Soil Concentration, mp/kp

Suil-to-Ground Watcer is not o critical pathway!

. Prolective
Ground Water Criterin

Petabic Ground Water Concentration {@Method B

Protective Sojl

11:26 AM 6/13/2008 MTCATPH11.1_from_12_27 07
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Most Strinpent? TPH Conc, up/l. RISK @ Hi (@ Conc, mp/kg
Hi=1 YES 4.27E+01] A B6E-09 1.52E-01 100% NAPL
Tatal Risk = |E-5 YEiES 4.27EH)] 3.B6E-09 1.52E-0] 100%% NAPL
Total Risk = 1E-6 . YES 4.27EH)] 3.86E-09 1.52E-01 100% NAPL
Risk of cP AHs mixture= 1 E-5 YES 4.27E+0] 3.B6E-00 1.52E-01 100% NAPL
Benzene MCL = 5 up/l. NA NA NA NA NA
I_MTBE =20 up/L NA NA NA NA NA
Note: 100% NAPL is 82000 mg/kg TPH,
3.2 Protection of Ground Watcr Quality for TPH Ground Water Concentration previously adjusted and entered
Ground Water Criteria Proteclive Gmund.Wnlcr Concentration Protective Soil
TFH Conc. ug/L. Risk @@ Hl @ Conc, mp/kg
Tarpet TPH GW Conc = 355 up/L. | 4.27E+01 3.86-09 1.52E-01 1% NAPL
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Washington State Depariment of Ecology, Toxies Cleanup Program: Soil Gleanup Level for TPH Sites - Main Data Entry Form and
Calculation Summary

Al Soil Cleanup Levels: Worksheet for Soil Data Entry: Refer to WAC 173-340-720, 740,745, 747, 750

1. Enter Site Information
Date: 05/G7/08
Site Name: 35th Street Landfill
Sample Name: TP-LAJ-09 (4-6 f1)

2. Enter Seil Concentration Measured [ Motes for Data Entry }\Sel Default Hydrogeologyj
Chemical of Concemn Messured Soil Cene Cranposition / Clear All Soil Coneentration Data Entry Cells A
or Equivalent Carbon Group dry basis Ratio }— - - '
malke P *RLcstore All Soil Concentration Data cleared previously ;
\Petrotenm EC Fraction
AL_EC >5-6 0 O‘Un()/n AL AL LA LR P L YR T T T PP T rEYTN NS FALE T AL FERTTTER IS AN YRR IEEE
AL EC ~6.5 5 0.00% REMARIC e ORI
AL_EC >8-10 0.00% {Enler site-specific informatior here. . ......
AL EC>10-12 0.00% i
AL_EC >12-i6 1.2 0.49% :
AL _EC >16-21 17 2.00%
AL EC>21-34 400 47,13%
AR_EC >B-10 0.00%
AR_EC >10-12 0.00%
AR_EC>12-16 26 031% :
AR_EC >16-21 25 2.95% !
AR_EC >2]-34 397.62 46.85% !
lﬁenzenc 0.002 0.00%
Toluene 0.0016 0.00%
Ethylbenzene 0.00% !
Tota! Xylenes 0.00% i
Naphthalene 0.00%
1-Methy! Naphthalene 0.00%
2-Methy] Naphthalene 0.00%
n-Hexane 0.00%
MTBE 0.00%
Ethylene Dibromide (EDB) 0.00%
1,2 Dichlorocthane (EDC) 0.00%
Benzo(o)anthracene 0.41 0.05% .
Benzo(b)flvoranthene 0.41 0.05%
Benzo( k) fluoranthene 0.41 0.05% i
Benzo(na)pyrenc 0.47 0.06% :
Chrysene . 0,52 0.06%
Dibenz(a,h)anthracene 0.04 0.00%4 i
Indeno(1,2,3-cd)pyrene 011 0.01%
Sum 848.7936 100.00% J !
3. Enter Site-Specific Hydrogeological Data
Totnl soil porosity: 0.43 Unitless i :
Volumetric water content: 03 Unitless i
Volumetric air content; 0.13 Unitless
Soil bulk density measured: 1.5 kg/L '
Fraction OQrpanic Carbon: (.003 Unitless
IDiIution Facior; 290 Unitless
4. Target TPH Ground Water Concentation (if adiusted i
If you adjusted the arget TPH ground water :
concentration, enter adjusted m up/L ’
value here:! e rartvratdrvarnsanansusnnnrsrnsnsnians b d e e R RS se et ey ey e naas P -
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Washington Slate Department of Feology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and

Calculation Summary

A2 Soil Cleanup Levels: Caleulation and Summary of Results. Refer to WAC 173-340-720, 740, 745, 747, 750

Site Infermation

Date: 5/7/2008

Site Name: 35th Streel Landfill
Sample Name: TP-LAI-09 (4-6 i)

Measured Soil TPH Concentration, me/kp: 848.704
L. Summary of Calculation Results
- ' ‘ Protective Soil Wilh Measured Soil Conc Does Mensured Soil
Exposvre Pathway Method/Guoal TPH Cone, mg/ie RISK @ a Conc Pass or Fail?
Protection of Soil Direct Method B 144 5.91E-06 201E-0] Fuil
Conlact: Human Health Method C 5779 1.47E.06 1.68E-62 Pass
Pretection of Method B Ground |Potable GW: Human Health Protectio]  100% NAPL 2.43E-07 1.04E-02 Pass
Water Quality (Leaching)  |TFarget TPH GW Conc., @ 355 up/L 100% NAPL NA NA Pass

Warning! Cheek to determine i a simplified or sile-specilic Terrestral Evological Evaluation may be requized {Refer to WAC 173.346.7490 flwough -7494)

2. Results for Protection of Soil Birect Contacd P

athway: Human Health
P ————————

Method B: Unrestricted Land Use

Methed C: Industrial Land Use

Protective Soil Concentration, TPH mgfkg

1432.50

5,779.36

Most Stringent Criterion

Risk of cPARs mixture= 1E-6

Total Risk=1E-5

Protective Soil Concentration @Mcthod B

Protective Soil Concentration @Methed C

Soil Criterin Most Strinpent? | TPH Cone, mgfkg RISK @ HI@ Most Stringent? Tpn}:gg:;"c’ RISK@ | HI@
Hi=1 NO 4225403 2.94E-05 1.00E+00 NO 5.06E03 | B.76E-05 | 1.00F+00
Total Risk=1E-5 NO 143E+03 | |ODE-0S 3.40E-01 YES 5.78E+03 | 1.00E-05 | 1.14E-01
Risk of Benzene= 1E-6 NC 7.71E+06 5.37E-02 1.83E+03
Risk of cPAHs mixture= IE-6 YES 1.44E+02 1.ODE-06 3.40E-02 NA
EDB NA | NA NA NA
EDC NA NA NA NA

3. Results for Protection of Ground Water Quali

ty {Leaching Pathway)

3.1. Protection of Polable Ground Water Quality {Method BY: Human Health Proiection

Mosl Stringent Criterion

NA

Protective Ground Water Concentration, ug/l,

NA

Protective Soil Concentration. mp/kp

Soil-to-Ground Water is not a criticnl pathway!

. Proteclive Polable Ground Water Concentration @Method B Protective Soil
Ground Water Crleria -

Most Stringent? | TPH Cone, up/L RISK @ Hl @ Cong, mp/kp
1l=1 YES 3.98EH00 5.51E07 2.86E-02 100% NAPL
Total Risk = 1E-5 YES 3.98E+H0 9.51%-07 2 BOE-02 100% NAPL
Total Risk = 1E-6 B YES 3.98F+00 2 51E07 2BEE-02 100%% NAPL.
Risk of cPAHs mixture= 1E-5 YES 3.9BE+H0D 951507 2 86E-02 100%: NAPL
Benzene MCL= 5 up/L YES 3 98E+HHD 9.51EQ7 2.B6E-02 F00% NAPL
MTBE = 20 ug/l. NA NA NA NA NA

Nole: 100% NAPL is 85000 my/kg TPH,

3.2 Prolection of Ground Water Quality for TPH Ground

Waler Concentration previously adjusted and entered

Ground Water Criterin

Protective Ground Water Concentration

Pretective Soil

TPH Conc. up/L

Risk @ Al @ Conc, mp/kp

Tarpet TPH GW Conc = 355 up/L 3.98E+00

9.51E-07 2.86E-02 100% NAPL
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Washinglon $tate Depariment of Ecolegy, Toxics Cleanup Progrem: Soil Cleanup Level for TPH Sites - Main Data Eniry Form and

Calculation Summary

A1 Soil Cleanup Levels: Worksheet for Seil Data Entry: Refer to WAC 173-340-720, 740,745, 747, 750
1. Enter Site Information

Date: 05/07/08

Site Name: 35th Streel Landfill

Sample Nome: TP-LAI-10{6-8 i}

2. Enter Soil Concentration Measured

Notes for Data Entry )\ Set Default Hydrogcolng)q

Chemical of Concem Measured Soil Cone Camiposition (" Clear AN Soil Concentration Data Entry Cells
or Equivalent Carbon Group dry bnsis Ratio 7~ — - -
mgkg o chstorc All 5oil Concentration Data cleared prcvmuiy)
Petrolesm EC Fraction
AL_EC>5.6 0 0.00%
AL_EC >6-§ 0 0.00% iREMARK: Trmmmm——"
AL _EC >8-10 0.00% {Enter site-specific information here.. ...,
AL_EC >10-12 6.3 1.39%
AL_EC>12-16 26 5.75%
AL_EC >16.2] 73 5.00%
AL EC>21-34 240 53.07%
AR_EC >8-10 0.00%
AR_EC >10-12 0.00%
AR_EC=>12-16 6.9 1.53% i
AR_EC >16-2} 20 4.42%
AR_EC »21-34 128.288 28.37%
Benzene 0.00%
Toluene 0.0023 0.00%
Ethylbenzene 0.0026 0.00%
Total Xylenes 0,0042 0.00%
Naphthalene 0.00%
1-Methyl Naphthalene 0.00% i
2-Methyl Naphthalene 0.00%
n-Hexane 0.00% i
MTBE 0.00%
Ethylene Dibromide (EDB) 0.00%
1,2 Dichloracthanc (EDC) 0.00%
Benzof{a)onthracene 032 0.07%
Benzo(b)luoranthenc 0.29 0.06%
Benzolk)fluoranihene 0.29 0.06%
Benzo{a)pyrene 0.29 0.06%
Chrysene 0.41 0.09%
Dbenz{o,h)anthracene 0.025 0.01%
Indeno(} ,2,3-cd)pyrene 0.087 0.02%
Sum 452,209 100.00%
3. Enter Site-Specific Hydrogeological Data
Toln] soi] porosity: 0.43 Unitless
Volumeltric water content: 0.3 Unitless
Volumetric air content: 0.13 Unitless i
Sail bulk density measured: 1.5 kg/L
HFraction Organic Carhan; 0.003 Unitless
Dilution Factor: 20 Unitless

4. Target TPH Ground Water Coneentation (if adiusted)

conceniration, enter adiusted
value here:

If vou ndjusted the target TPH pround water

335

ug/l.

11:30 AM 6/13/2008 MTCATPH11.1_from_12_27 07
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Washirglon Stale Department of Ecology, Toxics Cleanup Pragram: Soit Cleanup Level for TPH Sites - Main Data Entry Form and

Calculation Summary

A2 Soil Cleanup Levels: Calculation and Summary of Results. Refer 1o WAC 173-340-720, 740, 745, 747, 750

Site Information

BDate: 5/7/2008

Site Name: 35th Street Landfill

Sample Name: TP-LAL-10(6-8 fi)

Measured Soil TPH Concentration, me/ke: 452,209
1. Summary of Calculation Resubts
Prolective Soit With Measured Soit Conc Does Measured Soil
05 Ps /Ay Method/Gonl
Exposure Pathway 1ed/son TPH Cone, mpkg | RISK @ HI @& Conc Pass or Fail?
Protection of Soil Direct Method B 119 3.81E-06 9.30E-02 Fail
Contact; Human Health Method C 4.776 S347E-07 7.06E-03 Pass
Frotection of Method B Ground [Potnble GW: Humar Health Protectio]  100% NAPL 9.50E-09 1,21E-02 Pass
Waler Quality {Leaching)  [Tarpet TPH GW Cone. @ 355 up/L 100% NAPL NA NA Pass

Waming! Clreck 1o detenmiae iFa simplified or site-specific Terrestrial Ecological Evaluation may be required {Itefer to WAC 173.3

2. Results for Protection of Soif Direet Contact Pathway: Human Health

40-7490 through ~7464),

Method B: Unrestricted Land Use

Method C: Industrial Land Use

Protective Soil Concentration, TPH mp/kg 118,60 4,776.36
Most Stringent Criterion Risk of cPAHs mixture= 1E-6 Taotal Risk=1E-5
Protective Seil Concentration (@Method B Protective Seil Concentration @Method C

Soil Criteria Most Stringent? | TPH Cone, mg/kg RISK @ HI@ Most Stringent? TP;L%'{”"C‘ RSK@ | M@
HI =1 N 4 86E+03 4.10E-05 1.ODE+0Q NG 5.90E+{(4 1.24E-04 | 1.00E+00
Tolal Risk=1E-5 NO 1.19E+03 1.00E-05 _2ME0 YES 4, 78E+03 1L.DDE-O5 | 8,09E-02
Risk of Benzene= 1E-6 NA NA NA NA
Risk of cPAHs mixture= 1E-6 YES 1A0E+02 1.O0E-06 2 44F02 NA
EDB NA NA NA NA ]
EDC NA NA NA NA

3.1. Protection of Potable Ground Water Quality {Method

3. Results for Protection of Ground Water Quality (Leaching Patliway)

B): Human Health Protection

Most Strinpent Criterion

NA

Protective Ground Water Concentrtion, ug/L

NA

Protertive Soil Concentration, mp/kp

Soil-to-Ground Waler js nol a eritical pothwny!

Ground Water Criteria

Protective Potable Ground Water Concentration @Metiod B

Protective Soil

Most Stringent? | TPH Cone, up/L RISK @ HI @ Conc, mp/kp
HI=1 YES 1136401 942609 1.57E-02 100% NAPL
Total Risk = 1E-5 YES 1L13E+01 9A2E09 1.57642 190% NAPL
Towl Risk= 166 YES LIBEA0L | 942E09 1.57E-02 100% NAPL
Risk of cPAHSs mixture= 1E-5 YES LI3E+01 942609 1.57E-02 100% NAPL
Benzene MCL =5 up/L NA NA NA NA NA
MTBE = 20 up/L NA NA NA NA NA

Note: [90%, NATL is 78000 mg/kp TPH.
3.2 Protection of Ground Water Quulity for TPH Ground

Waler Concentration previously adjusted and entered

Groonnd Waler Criterin

Prolective Ground Water Concentration

Protective Soil

TPi1 Conc, vg/L

Risk @ ] @ Conc, mp/kp

Tarpel TPH GW Cone = 3535 ug/L 1.13E+01

9.421:-09 1.57E-02

| 100% NAPL

11:30 AM 6/13/2008 MTCATPH11.1_from_12_27_07
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530
240
100
200
11
440
580
260
00
600
640
41
320
530
670
56
740
1600
430
11
65
61
220
200
370
800
470
340
400
440
960
900
1200
68
850
4000
63

salsoronldco~oarwn =}

Bl oW W WL NNRNDNRNNNNDN
OO~ bh LN OO R W= O

TPH

Number of samples
Uncensored
Censored

Detection limit or PQL
Method detection limit
TOTAL

Compliance calcuiations

Uncensored values

41 Mean 500.63
Lognormal mean 620.94

Sid. devn. 668.956679

Median 370

41 Min. 11
Max. 4000

Lognormal distribution?
r-squaredis:
Recommendations;

Use legnormal distribution.

MNormal distribution?
0.950 r-squared is: L 0.597

UCL (Land's method) is 1132.38833964294
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12.6
84
11.6
9.9
7.6
8.6
10.4
7.9
13.3
8.8
8.5
1.2
7.8
8.2
9.7
5.7

9.1
8.44
6.7
59
13.5
215
8.2
19.2
9.2
6.9
6.3
8.9
8.7
5.8
1.9
3.9

2a33asionldoe~onrenall

Baob W W W W W WLWLWLWUNNRNNNNNNNRNN
2~ 0O O~ DbWUN2COCRTMG AR WK =O

Compliance calculations

Arsenic

Number of samples

Uncensored 41 Mean
Censored Lognormal mean
Detection limit or PQL Std. devn.
Method detection limit Median
TOTAL 41 Min.
Max.
Lognormal distribution? Normal distribution?
r-sguared is: 0853 r-squaredis.

Uncensored values

Recommendations:

UCL (Land's method) is 9.91435861719817

8.35
8.52

3.77494807

0.858

8.2
12
21.5

Reject BOTH lognormal and normal distributions. See Statistics Guidance.

Page 1




LANDAU
ASSOCIATES

EMVIRONMENTAL | GEOTECHNICAL | NATURAL RESOURCES

TRANSMITTAL

To.  City of Tacoma
Environmental Services Division Date: August 5, 2008

Attn:  Mr. John O'Loughlin Project No..  094042.010.011

RE: 35" Street Landfill Investigation

Copies Description
3 Report-Remedial Investigation/Feasibility Study 35th Street Landfill, Tacoma,
Washington; June 30, 2008
1 CcD

Dear Mr, O’ Loughlin:

Enclosed you will find the above-mentioned report for your information and files.

LANDAU ASSOCIATES, INC.
5 acprenticn Ay

Jacqueline A. Slakey

Project Coordinator
8/5/08 Y \0944042.01 (MURI-CAPA35th Street RI-FS CAP_ rpt_trn.doc
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Ce: Mr. Chuck Cline, Washington State Dept. of Ecology/2 copies »~
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