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City of Tacoma sanitary sewer within Tacoma Avenue South between South 17th

Street and South 21st Street

square feet

screening level

Standard Operating Procedure

semi-volatile organic compound
1,1,1-trichloroethane

trichloroethylene

Toxicity Characteristic Leaching Procedure

total dissolved solids

Terrestrial Ecological Evaluation

Test America of Tacoma, Washington

toxicity equivalent quotient

Tioga Library Building

Test Pit

Tacoma-Pierce County Health Department

Total petroleum hydrocarbon

Total petroleum hydrocarbon quantified as gasoline
Total petroleum hydrocarbon quantified as diesel
Total petroleum hydrocarbon quantified as oil
Tacoma Paper & Stationery
trans-1,2-dichloroethylene

treatment, storage, and disposal facility

United States Army Corps of Engineers Engineering
Urban Solutions Center

underground storage tank

University of Washington

vapor intrusion

volatile organic compound

Washington Administrative Code

West Coast Grocery

Walsh Gardner

Washington State Department of Fish and Wildlife
Williams Qil Filter

zero-valent iron

feet per day
feet per foot
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mg/kg milligram per kilogram

mg/L milligram per liter

pg/L microgram per liter

pg/m3 micrograms per cubic meter
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EXECUTIVE SUMMARY

This Remedial Investigation (RI) Report has been prepared for the University of Washington Tacoma (UWT)
Campus in Tacoma, Washington in accordance with Agreed Order No. DE 11081 (2016 Agreed Order) issued
by the Washington State Department of Ecology (Ecology; 1062). This Rl Report has been prepared by the
University of Washington (UW) under the direction of Ecology to document the investigation findings for the
UWT Campus and to define the nature and extent of contamination. The results of the RI will be used as the
basis for the Feasibility Study (FS) that will identify and evaluate remedial alternatives and recommend a
preferred cleanup action for addressing contamination in media of concern pursuant to the Model Toxics
Control Act (MTCA) (Washington Administrative Code [WAC] 173-340-750).

The UWT Campus is currently listed in Ecology’s database of confirmed and suspected contaminated sites
under Facility/Site Number 1325 and Cleanup Site ID 141. The Rl and FS Reports for the UWT Campus will
be completed as separate documents and together with the Draft Cleanup Action Plan (DCAP) will fulfill the
requirements of the 2016 Agreed Order.

UWT Campus Description and Regulatory History

The UWT Campus is comprised of multiple properties acquired as part of UW’s Master Plan to develop the
downtown Tacoma Campus. The UWT Campus currently consists of approximately 46 acres encompassing
the area between South 17t Street and South 21st Street (north-south), and Pacific Avenue and Tacoma
Avenue South (east-west). The UWs Master Plan for the UWT Campus includes redevelopment of existing
historical structures when feasible, and the construction of new buildings and associated parking for the
expansion of the university facilities.

Initially, Ecology and UW entered into Agreed Order No. 97HW-S238 in 1997 (1997 Agreed Order) to
investigate contamination in soil and groundwater at several locations within the UWT Campus Master Plan
Boundary. The findings of the initial investigation were documented in an Rl Report prepared in 2002 in
accordance with the 1997 Agreed Order (161). A draft FS Report was completed in 2003 and finalized in
2008 and a supplemental FS Report was completed in 2010 to evaluate remedial alternatives to address
contamination identified in the 2002 RI Report (167, 208, 211). Ecology required additional investigation to
address identified data gaps and further define the nature and extent of contamination for the UWT Campus
following a review of the 2002 RI, 2003 FS, and 2008 FS Reports. The requirements for additional
investigation of the UWT Campus to fill the identified data gaps and further define the nature and extent of
contamination were negotiated between UW and Ecology in 2016 under a new Agreed Order (2016 Agreed
Order; 1062).

The 2016 Agreed Order required the completion of additional soil, groundwater, soil vapor, stormwater, and
geophysical investigations for 12 Ecology-identified Areas of Concern (AOCs), which were generally property-
specific (i.e., local point source based on historical property/land uses) or area-wide (i.e., regional plume from
multiple source areas) in nature.

Property-Specific Areas of Concern

Property-Specific AOCs identified by the 2016 Agreed Order are shown on Figure ES-1 below and included:
m AOC 1. Cragle Parcel (Cragle)

m  AOC 2. Williams Qil Filter Parcel (Williams Oil Filter [WOF])
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AOC 3. Prairie Line Trail (PLT)

AOC 4. 1706 Jefferson Street Association Parcel (1742 Jefferson)

AOC 5. Howe Parcel (1754 Pacific Avenue or Garretson Woodruff & Pratt [GWP] Building Source Area)
AOC 6. Upton Parcel (Upton or 1701 Tacoma Avenue South Source Area)

AOC 7. 1806 Jefferson Street Association Parcel (1735 Jefferson Avenue or Tacoma Paper & Stationery
[TPS] Building Source Area)

AOC 8. Derville Parcel (Derville)
AOC 9. Kelly Parcel (Kelly or 1755 Fawcett Avenue Source Area)
AOC 10. Jet Parking Parcel (Jet Parking)

In addition to the AOCs listed above, Snoqualmie Library and Shaub-Ellison initially identified as part of the
1997 Agreed Order are included under this RI for completeness in defining the nature and extent of
contaminants for the UWT Campus.

Figure ES-1. Property-Specific Areas of Concern (AOCs) identified by the 2016 Agreed Order (Agreed Order No. DE 11081) requiring further
investigation.

Area-Wide Areas of Concern

Area-Wide AOCs identified by the 2016 Agreed Order include the following:

AOC 11. Area-wide shallow and deep groundwater

AOC 12. Area-wide shallow soil containing contaminant concentrations

AOC 11 was subdivided into four separate Area-Wide AOCs upon further evaluation of the 2016 Agreed Order
RI results that include the Westerly Plume, Northerly Plume, Southerly Plume, and Easterly Plume as
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described below. Area-wide shallow soil contamination identified as AOC 12 remains unchanged. Area-wide
AOCs are shown on Figure ES-2 below.

m  Westerly Plume. Chlorinated volatile organic compounds (CVOCs) associated with spills and/or releases
from historical operations at AOC 4 (1742 Jefferson Avenue), AOC 6 (1701 Tacoma Avenue South), and
AOC 9 (1755 Fawcett Avenue) located within the UWT Campus Master Plan boundary and CVOCs
associated with spills and/or releases from historical operations from individual off-property and
upgradient source areas including 1722 Tacoma Avenue South, 1904-1908 Tacoma Avenue South,
1922 Tacoma Avenue South, and 1934-1938 Tacoma Avenue South and a damaged portion of the City
of Tacoma (City) Sanitary Sewer Pipe located within Tacoma Avenue South. CVOC contamination
associated with these source areas (both within and upgradient of the UWT Campus) spans much of the
western portion of the UWT Campus. For the purpose of this Rl Report, CVOC contamination from these
separate source areas is consolidated as the “Westerly Plume” due to their commingled nature. Note
that total petroleum hydrocarbon (TPH) contamination associated with AOC 4 (1742 Jefferson Avenue)
and AOC 9 (1755 Fawcett Avenue) is still being evaluated separately as property-specific sources.

m Northerly Plume. Contaminants (TPH, petroleum-related VOCs, and CVOCs) associated with spills and/or
releases from historical operations at AOC 5 (1754 Pacific Avenue) and AOC 7 (1735 Jefferson Avenue)
are consolidated as the “Northerly Plume” for the purpose of this Rl Report due to their commingled
nature.

m  Southerly Plume. Jet Parking (AOC 10) was expanded to the west to include potential upgradient source
areas located at 1934-1938 Market Street and 1956 Jefferson Avenue. For the purpose of this Rl Report,
Petroleum-related VOC contamination associated with spills and/or releases from historical operations
at Jet Parking and upgradient source areas is now identified as the “Southerly Plume.”

m Easterly Plume. CVOC contamination associated with spills and/or releases from historical operations at
1934-1938 Market Street and suspected releases within Commerce Street and South C Street from
unknown sources has been consolidated as the “Easterly Plume” for the purpose of this Rl Report due to
their commingled nature.

GEOENGINEERS /7] June 30,2023 | Page ES-3

File No. 0183-109-13



Figure ES-2. Area-Wide Areas of Concern (AOCs) identified by the 2016 Agreed Order (Agreed Order No. DE 11081) requiring further
investigation.

Field Investigations and Remedial Actions

Multiple environmental studies and/or remedial actions have been conducted on or near the UWT Campus
since 1991 including the following:

Investigation activities and remedial actions conducted prior to the 1997 Agreed Order. Investigation
activities and remedial actions at select locations in the eastern portion of the UWT Campus occurred
between 1993 and 1996.

Investigation activities and remedial actions conducted in accordance with the 1997 Agreed Order
documented in the 2002 RI Report.

Supplemental investigations conducted under the 1997 Agreed Order between 2002 and 2015.
Environmental due diligence investigations conducted by UW during property acquisition and by others.

Investigation activities and remedial actions during UW capital projects between 1996 and 2021 and by
the City to support utility infrastructure projects.

A new RI Work Plan and subsequent Rl Work Plan Addenda were developed and approved by Ecology as
required by the 2016 Agreed Order. Further Rl field investigations were completed to characterize subsurface
conditions, fill data gaps identified by Ecology, and to further define the nature and extent of contamination
associated with the various AOCs outlined above. Investigation locations for the 2016 Agreed Order Rl were
selected in consultation with Ecology based on the results of previous investigations to further characterize
soil and groundwater and to fill data gaps identified in the 2016 Rl Work Plan and subsequent addenda.
Investigation results for the 2016 Agreed Order RI, as well as previous studies completed prior to and as part
of the 1997 Agreed Order RI, environmental due diligence, and capital projects collectively constitute the Rl
for the UWT Campus. The results of the RI for the UWT Campus are summarized below.
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Remedial Investigation Results

The results of the Rl indicate that the distribution of TPH-related contaminants and CVOCs for the UWT
Campus is highly influenced by their chemical properties, the location of the contaminant source(s), local
geologic and hydrogeologic conditions, and the presence of building drains and sanitary sewer/stormwater
utilities which may serve as preferential pathways for contaminant migration. The results of the Rl are
summarized below.

Geologic and Hydrogeologic Framework

Geologic conditions within the UWT Campus and the surrounding area generally consist of recent fill overlying
layered glacial Quaternary advanced outwash (Qva) and Vashon ice-contact (Qvi) deposits with variable
stratigraphy and permeability. The heterogeneous nature of the subsurface has a high degree of influence
on contaminant fate and transport, and their resulting distribution across the UWT Campus. Locally, two
aquifers are present across most of the UWT Campus and are generally separated by one or more silt layers
which limit the vertical migration of the contaminants between the aquifers. The shallower (Qvi) aquifer is
typically unconfined, responsive to recharge from precipitation on a short-term basis, and locally influenced
by discharges/leaks from stormwater and/or sewer utilities within the UWT Campus. The Qvi aquifer is absent
where incision of the confining Qvi and/or Qva silt layer has occurred allowing for vertical flow of groundwater
into the deeper underlying Qva aquifer, where excavation during development has removed the confining silt
layers, or where the Qvi unit is generally absent (i.e., beneath and east of Pacific Avenue). The deeper (Qva)
aquifer is identified as a regional aquifer capable of yielding water in sufficient quantities for beneficial use
and is less influenced by recharge from precipitation on a short-term basis as compared to the Qvi aquifer.
Groundwater in the Qva aquifer at the UWT Campus ranges from unconfined to semi-confined with artesian
conditions present at some locations.

Groundwater flow (and consequently contaminant migration) is more predominant within the observed
stratified sand and gravel layers while the silt layers act to impede groundwater movement. Underground
utility corridors can also provide potential preferential pathways for contaminant migration where present.
Additionally, a pathway for contaminant migration may be present where the Qvi and Qva aquifers are in
hydraulic connection as a result of glacial incision and/or area development whether it is related to the
downward migration of contaminants into the Qva aquifer under draining conditions or the upward migration
of contaminants into the Qvi aquifer under artesian conditions. Overall, the geology and hydrogeology are
highly variable across UWT Campus and form key components of the conceptual site model (CSM) for each
AOC, especially in regard to evaluating contaminant nature and extent.

Determination of Contaminants and Media of Concern

Contaminants of potential concern (COPCs) for soil, groundwater, and indoor air were evaluated for the UWT
Campus on an individual (Property-Specific or Area-Wide) AOC basis utilizing the results of previous
investigations, investigation results for the 1997 and 2016 Agreed Order Rl and information from
environmental due diligence and UW capital projects. In light of the CSM for each Property-Specific AOC and
each Area-Wide AOC, proposed cleanup levels (PCULs) were developed based on complete exposure
pathways, assuming unrestricted land use, for soil, groundwater, and indoor air pursuant to MTCA (WAC 173-
340-720 through 750) to identify nature and extent of contaminants of concern (COCs) requiring cleanup
action evaluation.

Soil PCULs were selected to be protective of human direct contact and groundwater. Groundwater PCULs
were developed to be protective of drinking water, and, in select cases, to be protective of marine surface
water. Indoor air PCULs were developed to be protective of human health for unrestricted land use and
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commercial worker exposure based on current and anticipated future land uses. Soil vapor SLs were
developed to evaluate whether contaminants detected in soil and/or groundwater have the potential to
migrate into enclosed spaces at concentrations exceeding indoor air PCULs/SLs in accordance with Ecology’s
Vapor Intrusion (VI) Guidance. PCULs were adjusted for natural background and the laboratory practical
quantitation limit (PQL) as appropriate pursuant to WAC 173-340-705[6]. Contaminants were retained as a
COC for soil, groundwater, and indoor air if the detected concentration exceeded the respective SL protective
of indoor air. The nature and extent of COCs identified for the individual Property-Specific and Area-Wide AOCs
are summarized in the following section.

Contaminant Nature and Extent

Ecology identified ten Property-Specific and two Area-Wide AOCs requiring further evaluation under the 2016
Agreed Order as a result of historical operations and land use, and previous investigation results. Several
individual AOCs were consolidated into Area-Wide plumes due to the comingled nature of their contaminants
upon further evaluation of the RI data for the UWT Campus. Additional source areas were also identified as
contributing to the Area-Wide plumes.

The AOC number and name identifiers referred to in the 2016 Agreed Order are no longer used in this RI
Report due to the complexity of the AOCs relative to Property-Specific AOCs, Area-Wide AOCs, and actual
sources. The AOCs are herein referred to by the name identified below and include eight Property-Specific
AOCs including: Cragle, WOF, PLT, 1742 Jefferson, Derville, Kelly, Shaub-Ellison, Snoqualmie, and four Area-
Wide AOCs including: Westerly Plume, Northerly Plume, Easterly Plume, and Southerly Plume.

Property-Specific Areas of Concern

The nature and extent of contaminants for the Property-Specific AOCs are summarized below. Note that the
Property-Specific AOC is identified as the parcel and/or property in which the historical operation occurred
leading to the release of the contaminants to the environment. The “Site” is defined by the PCUL exceedance
in the media of concern.

m Cragle. The Cragle Site is characterized by the presence of TPH quantified as gasoline (G), diesel (D), and
oil (0), benzene, toluene, ethylbenzene and xylenes (BTEX), naphthalene, and carcinogenic polycyclic
aromatic hydrocarbons (cPAHSs) in soil, and TPH-D and benzene in groundwater at concentrations greater
than their respective PCULs. Historical operations included fuel distribution, auto service, and used oil
recycling which resulted in drips, leaks, and/or spills of contaminants from tanks including underground
storage tanks (USTs), drums, vehicles, and/or other equipment (i.e., hydraulic hoists) directly into soil
that subsequently migrated to groundwater. Most of the previously identified soil contamination was
removed through remedial excavation and soil treatment completed between 1990 and 2020 although
residual contamination remains in place at this location. The extent of residual soil contamination is
currently limited to the central and eastern portions of Cragle and within portions of South C Street.
Localized exceedances in groundwater were observed immediately downgradient of the remedial
excavation area. The groundwater plume appears stable based on the results of the 2016 Agreed Order
RI. Redevelopment of the property in 2022 for the Milgard Hall Capital Project included placement of
engineering controls and surrounding hardscapes to minimize the potential for direct contact and VI. The
results of indoor air and soil vapor sampling completed in December 2022 indicate VI is not occurring
into Milgard Hall.

m WOF. The WOF Site is characterized by the presence of TPH-D in soil east of WOF within the PLT
pedestrian corridor at a concentration greater than the PCUL. Historical operations included motor parts
sales, a machine shop, bearing sales and services, and oil filter service between 1949 and 2000 when
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the buildings were demolished. Releases from product piping associated with a former heating oil UST
appear to be the source of contamination. Most of the TPH-D contamination identified in soil was removed
in 2000 during redevelopment activities associated with the Science Building Capital Project. The extent
of residual soil contamination is currently in a localized area east of the Science Building. The location is
capped with up to 8 feet of clean imported soil and the paved surface of the PLT pedestrian corridor. VI
to the Science Building is not anticipated because (1) the TPH-D is limited to soil and not groundwater,
and (2) there is more than a 15-foot separation between the residual soil contamination and the adjacent
building which is the minimum distance recommended by the Environmental Protection Agency (EPA) to
allow for biodegradation of TPH-D in the soil vapor.

m PLT. The PLT Site is characterized by the presence of TPH-O, PAHs (naphthalene and total cPAHs), and
metals (arsenic and lead) in the soil at concentrations greater than their respective PCULs. Historical
operations included a rail line with multiple spurs to adjacent properties which operated from the late
1880s to the late 1990s. Primary sources of soil contamination for PLT are attributed to drips, leaks,
and/or spills from rail cars from adjacent operations utilizing the railway, the placement of contaminated
fill material from unknown sources, and grading material and treated timbers used for the railway.
Surficial soil within the PLT pedestrian corridor potentially impacted by the historical rail operations was
excavated and removed in 2013 in conjunction with the PLT Capital Project. The extent of residual soil
contamination within the PLT pedestrian corridor is currently capped beneath a geotextile fabric under
approximately 1 foot of imported fill and/or hardscapes (sidewalks, pedestrian pathway), which prevents
direct contact. Residual soil contamination located in PLT adjacent to Milgard Hall is mitigated by
engineering controls (i.e., chemical vapor barrier and passive vent system) and VI impacts are considered
unlikely.

m 1742 Jefferson. The 1742 Jefferson Site is characterized by the presence of TPH-G, TPH-D, benzene,
ethylbenzene, and CVOCs (trichloroethylene [TCE]) in the soil at concentrations greater than their
respective PCULs. Historical operations including a fuel and service station are attributed to the source
of the contamination. CVOC contamination associated with historical operations was incorporated into
the Westerly Plume as discussed below, while petroleum-related contamination is discussed in the
context of the former service station. Potential release mechanisms include drips, leaks, and/or spills
from tanks including USTs, drums, and/or other equipment (ex. hydraulic hoists, floor drains, sumps)
directly to soil with the potential to leach to groundwater. Most of the petroleum-related soil
contamination was removed in 2012 during a remedial action which required removal of two USTs,
removal of a hydraulic hoist, and remedial excavation of surrounding contaminated soil. Residual
petroleum-related contamination is localized within the central portion of the property and beneath a
portion of the Jefferson Avenue right-of-way (ROW). Under the current land use scenario (i.e., UWT
Campus parking lot) there is no current potential for VI because there are no occupied spaces within 30
lateral feet of the residual contamination.

m Derville. The Derville Site initially was characterized by the historical presence of TPH in soil and
groundwater. Previous land uses included auto service and wood fuel yard operations. Early
investigations identified TPH-O in groundwater at concentrations slightly exceeding the PCUL. However,
subsequent investigation of soil and groundwater did not identify TPH-O exceedances of the PCUL. As a
result, Derville is no longer considered to be a contaminated site.

m Kelly. The Kelly Site is characterized by the presence of TPH-G and TCE in the soil at concentrations
greater than the PCULs. Historical land uses included motorcycle service/maintenance and dry cleaner
operations that resulted in spills/leaks to the soil that migrated to groundwater. The extent of residual
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TPH-G soil contamination is localized, and not adversely impacting groundwater based on the RI results.
Furthermore, Kelly is developed with an asphalt-paved UWT Campus parking lot that prevents direct
contact with the residual contamination. TCE contamination associated with prior uses at Kelly is included
in the Westerly Plume (see below) for this RI. There is no current potential for VI because the residual
contamination is localized and there are no occupied spaces within 30 lateral feet.

m Shaub-Ellison. The Shaub-Ellison Site is characterized by the presence of TPH-G in groundwater at
concentrations greater than the PCULs. Historical operations included automobile tire sales/service and
fuel supply. Potential release mechanisms include drips, leaks, and/or spills from USTs, drums, and/or
other equipment (i.e., hydraulic hoists, floor drains, sumps) directly to the soil which migrated to
groundwater. Remedial actions in the form of remedial excavation and in-situ treatment conducted
between the 1990s and 2010 resulted in the removal or treatment of the contaminated soil . The RI
results indicate the TPH-G concentrations in groundwater are limited in extent and are stable. Currently,
groundwater contamination associated with Shaub-Ellison is located beneath impervious areas
(sidewalks and paved portions of Pacific Avenue), which prevents direct exposure. Additionally,
mobilization of COCs from precipitation is likely limited by stormwater collection and drainage systems
that convey stormwater away from this area. VI is not considered a risk because residual contamination
in soil and groundwater is situated at distances greater than the 30-foot horizontal and 15-foot vertical
as recommended in Ecology’s VI Guidance.

E Snoqualmie Library. The Snoqualmie Library Site is characterized by the presence of TPH-G and TPH-D
in soil and TPH-D in groundwater at concentrations greater than their respective PCULs. Historical
operations included fuel distribution and operation of a power distribution house. The primary source of
petroleum contamination is historical releases from the former gasoline and diesel USTs that migrated
from soil to groundwater. Most soil contamination was removed through remedial excavation and soil
treatment activities completed between 1994 and 1995. The extent of residual soil contamination
currently is limited to the eastern portion of the Snoqualmie Library Building. At this location, localized
exceedances and periodic light non-aqueous phase liquid (LNAPL) have been observed in groundwater
immediately downgradient of the remedial excavation area. The RI results indicate the TPH
concentrations in groundwater are stable and/or are slowly decreasing over time through natural
attenuation processes. VI is not considered a risk because residual contamination in soil and
groundwater is situated at distances greater than the 30-foot horizontal and 15-foot vertical as
recommended in Ecology’s VI Guidance.

Area-Wide Areas of Concern

The nature and extent of contaminants for the Area-Wide AOCs are summarized below. Note that each
Area-Wide AOC contains multiple source areas from one or more parcels, properties, and/or ROWs in which
historical operations occurred leading to the release of contaminants to the environment. The “Site” is
defined by the PCUL exceedance in the media of concern.

m Westerly Plume. The Westerly Plume Site is characterized by the presence of CVOCs including
tetrachloroethylene (PCE), TCE, 1,1-dichloroethylene (DCE), cis-DCE, vinyl chloride, and
1,1-dichloroethane (DCA) in soil and groundwater across a broad area of the western and northern
portions of the UWT Campus at concentrations greater than their respective PCULs. CVOC contamination
identified for 1701 Tacoma Avenue South, 1755 Fawcett Avenue, and 1742 Jefferson Avenue (located
within the UWT Campus) was consolidated for evaluation along with newly identified source areas located
upgradient (west) of the UWT Campus including: 1722 Tacoma Avenue South, 1904-1908 Tacoma
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Avenue South, 1922 Tacoma Avenue South, 1934-1938 Tacoma Avenue South, and a portion of the
City’s Sanitary Sewer Pipe located within Tacoma Avenue South. Releases from source areas west of
Tacoma Avenue South, including from the City sewer connected to these source areas, previously
resulted in concentrations constituting dense non-aqueous phase liquid (DNAPL) which migrated through
the shallow (Qvi) aquifer water column and underlying silt layers and into the underlying Qva aquifer
through sorptive and diffusive processes. Dissolved phases of CVOCs within the Qvi and/or Qva aquifers
then migrated laterally and downgradient of the source areas within preferential flow paths (including but
not limited to the Qvi channel deposits) and laterally by dispersion and diffusion. Contaminants released
from these source areas extend from the area west of Tacoma Avenue east and downgradient across
UWT Campus to Jefferson Avenue. The Westerly Plume Site appears to be generally stable due to dilution,
sorption, and/or natural attenuation and is not observed to be migrating further downgradient of
Jefferson Avenue based on the results of the RI. A VI evaluation was not completed within the Westerly
Plume area. However, VI is not considered likely based on VI evaluations completed on other parts of
campus (i.e., McDonald Smith Building [MDS], TPS Building, and Academic Block Buildings) that indicate
that similar TCE concentrations in groundwater are not impacting indoor air based on predictive modeling
or the results of indoor air sampling. UW-owned buildings in this area are used for commercial and
academic purposes and operate on a neutral to positive building air pressure with high air exchange
rates, limiting the potential for VI and inhalation by the building occupants.

m Northerly Plume. The Northerly Plume Site is characterized by the presence of TPH-G, TPH-D, petroleum-
related VOCs, and CVOCs including PCE, TCE, cis-DCE, and vinyl chloride in soil and/or groundwater in
the eastern portion of UWT Campus at concentrations greater than their respective PCULs. Primary source
areas include: 1754 Pacific Avenue (GWP Building) and 1735 Jefferson Avenue (TPS Building) located
within the UWT Campus. CVOCs in groundwater extend downgradient of the TPS and GWP buildings and
across Pacific Avenue. Contaminants associated with the GWP Building source area and TPS Building
source area are consolidated as the “Northerly Plume” in this Rl due to their commingled nature. The
greatest concentrations of CVOCs in soil and groundwater are generally located east and adjacent to the
TPS Building and in close proximity to the former GWP Building cistern. TPH and petroleum-related COCs
are limited to the soil in close proximity to the former GWP Building cistern and closed-in-place UST.
Petroleum-related COCs were not detected in groundwater. Potential release mechanisms include
spills/discharges from historical uses within the TPS Building which migrated into the underlying shallow
(Qvi) and deep (Qva) aquifers. Potential release mechanisms within the GWP building include the
historical release of chemicals to a former brick cistern in GWP and/or interception of the CVOC-
contaminated groundwater by the GWP building drain which was previously discharged to the brick
cistern. In 2013, UW implemented an Interim Action (lA) to address PCE contamination (and associated
breakdown compounds) in groundwater downgradient of the GWP Building and migrating beneath the
Federal Courthouse to the east of the UWT Campus. The IA consisted of injecting EHC® an in-situ
chemical reduction reagent comprised of zero valent iron and organic substrates into the groundwater
plume at multiple locations east and west of Pacific Avenue. The results of compliance groundwater
monitoring showed that the |A reduced the overall size of the contaminant plume although it did not fully
remediate the contaminant plume. Groundwater monitoring completed as part of the 2016 Agreed Order
Rl indicates that the leading edge of the Northerly Plume Site is stable and is not continuing to migrate
toward the Thea Foss Waterway. CVOCs in sub-slab soil vapor have not resulted in indoor air
concentrations greater than the indoor air PCUL for unrestricted use in UW buildings, or greater than the
indoor air PCUL for commercial use in the Federal Courthouse based on analytical results for indoor air
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samples and air modeling. VI of petroleum constituents is considered unlikely because these constituents
are less volatile than CVOCs, which are not intruding at concentrations greater than the indoor air PCULs.

m Easterly Plume. The Easterly Plume Site is characterized by the presence of CVOCs including TCE, DCE,
trans-DCE, cis-DCE, vinyl chloride, and chlorobenzene in soil and groundwater across a broad area of the
southern portion of Campus from Market Street to Pacific Avenue. These CVOCs are at concentrations
greater than their respective PCULs. Historical uses at the 1934-1938 Market Street Building resulted in
releases of CVOCs and petroleum-related VOCs to property stormwater drains, which then migrated
through the soil and into the shallow (Qvi) and deep (Qva) aquifers. Additional localized potential source
areas were identified in the South C Street area and Commerce Street area. The Rl results indicate the
leading edge of the Easterly Plume Site is stable due to dilution, sorption, and/or natural attenuation.
Additionally, the Easterly Plume is not migrating east of Pacific Avenue. The VI evaluation results for the
Easterly Plume (i.e., MDS Building, GWP Building), other parts of the UWT Campus (TPS Building and
Academic Block Buildings), and the Federal Courthouse indicate that similar CVOC concentrations in
groundwater are not impacting indoor air. The December 2022 results of indoor air and sub-slab vapor
sampling for the Milgard Hall Capital Project indicate VI is not occurring into Milgard Hall.

m  Southerly Plume. The Southerly Plume Site is characterized by the presence of TPH and BTEX in soil and
groundwater at concentrations exceeding their respective PCULs. While a specific point-source could not
be identified for the Southerly Plume, likely historical land uses and operations which included (1) the
potential use of solvents (i.e., benzene) during electrical repair services at 1956 Jefferson Avenue
between 1947 and 1978, (2) historical operations at Jet Parking (1947 Jefferson Avenue) by the City
Fuel Company between 1926 and 1949, as well as (3) other unknown spills and/or releases to soil within
portions of Market Street and Jefferson Avenue. Additionally, gas and oil services at 1934-1938 Market
Street during the late 1920s and early 1930s as well as releases from drips, spills, and/or imported soil
used to grade portions of Market Street and Jefferson Avenue have resulted in the presence of these
contaminants. Contamination associated with these source areas is consolidated into the “Southerly
Plume” due to the commingled nature of contaminants. The contaminant plume originating from these
source areas is localized to the area of the intersection of Market Street and Jefferson Avenue, and the
Jet Parking lot. Soil and groundwater contamination for the Southerly Plume Site is predominantly
situated beneath paved ROWs and parking lots preventing direct exposure. The contaminant plume in
groundwater appears to be stable and/or is slowly shrinking through natural attenuation processes and
is not migrating downgradient to the east based on the results of the 2016 RI. VI is not considered a risk
due to significant separation distances between residual contamination and surrounding buildings.
Residual contamination for the Southerly Plume Site is generally stable and is not migrating further
downgradient of this area.

Feasibility Study Development

In accordance with the 2016 Agreed Order, sampling and analyses were completed to fill identified data gaps
and further define the nature and extent of contamination at the UWT Campus. The results of the Rl indicate
there is sufficient data to prepare the FS and to identify and evaluate cleanup alternatives for contaminated
media at the for the eight Property-Specific and four Area-Wide Sites. The FS Report will evaluate remedial
technologies and alternatives for cleanup of Property-Specific and Area-Wide Site contaminants to meet
remedial action objectives that will be developed during preparation of the FS.
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1.0 INTRODUCTION

This report presents the results of the remedial investigation (RI) completed for the University of Washington
(UW) Tacoma Campus (UWT Campus) located north of Interstate 5 (I-5) and west of Interstate 705 (I-705)
within the downtown core of Tacoma, Washington (Figure 1-1). The UWT Campus is situated on
approximately 46 acres of land located between South 17t Street and South 21st Street south to north and
between Tacoma Avenue South and Pacific Avenue west to east. UW completed investigation activities with
the Campus and surrounding area to define the nature and extent of contamination requiring cleanup
action evaluation in accordance with Agreed Order DE 11081 (2016 Agreed Order) between the UW and
the Washington State Department of Ecology (Ecology) and with Washington State Model Toxics Control Act
(MTCA) cleanup regulations (Chapter 173-340 of the Washington Administrative Code [WAC]; 1062). The
UWT Campus is currently listed in Ecology’'s database of confirmed and suspected contaminated sites
under Facility/Site Number 1325 and Cleanup Site ID 141.

The purpose of this Rl Report is to present the environmental data collected as part of the Ecology-approved
Rl Work Plan (280) and subsequent addenda (281, 289, 298, 299, 303, 300, 306, 307, and 310) and
data previously collected from the UWT Campus. The investigation was designed to fill data gaps identified
by Ecology in order to complete the characterization of the UWT Campus and to define the nature and
extent of contamination in media of concern requiring cleanup evaluation. This Rl Report is divided into 21
sections that include the following;:

m Section 1.0 (Introduction) provides a brief description of the purpose and organization of the Rl Report.

m Section 2.0 (Background Information) presents a description of the UWT Campus including location,
general layout, historical and current land use, environmental setting, geologic and hydrogeologic
setting, natural resources, and current regulatory status.

m Section 3.0 (Cleanup Standards) describes the development of Proposed Cleanup Levels (PCULs) used
to evaluate contaminant concentrations for the individual Areas of Concern (AOCs) identified in the
2016 Agreed Order.

m Section 4.0 (Site Characterization) presents a description of the environmental studies completed
within the UWT Campus and surrounding area and a description of the approach, methods, and
procedures used to investigate subsurface conditions for the UWT Campus to support completion of
the RI.

m Sections 5.0 through 17.0 present the Rl results for the individual AOCs, including a discussion of the
local land use history, conceptual site model (CSM) including sources of contamination, media of
concern, contaminant fate and transport, ecological receptors and exposure pathways, and nature and
extent of contamination.

m Section 18.0 (Contaminant Fate and Transport) presents the fate and transport of contaminants in
media of concern for the UWT Campus on an area-wide basis based on the environmental and
geophysical processes affecting the identified contaminants of concern (COCs).

m Section 19.0 (Conclusions) presents a summary of the Rl results for each AOC to support development
of the Feasibility Study (FS) for evaluating potential remedial technologies and remedial alternatives to
address AOC COCs.

m Section 20.0 (Limitations) presents the limitations of this report.

m Section 21.0 (References) presents the references used in preparing this report.
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The information presented in this report describes the results of the investigation activities used to
characterize the nature and extent of contamination specific to each AOC contained within the
UWT Campus. The data and interpretations contained in this report provide the basis for the FS that will
identify and evaluate cleanup action alternatives for the selection of a preferred cleanup action alternative
to address contamination pursuant to WAC 173-340-350.

2.0 BACKGROUND INFORMATION

2.1. General Information

General site information including location and property description, land use history, and current and
future land use assumptions for the UWT Campus is discussed in Sections 2.1.1. through 2.1.3.

2.1.1.Location and Property Description

The UWT Campus is comprised of multiple property parcels acquired for use within UW’s Master Plan
(Figure 2-1) to develop the downtown Campus as part of a statewide initiative to increase the accessibility
of higher education to Washington citizens. UW has acquired approximately 46 acres to date encompassing
the area north of 21st Street, south of South 17t Street, west of Pacific Avenue, and east of Tacoma Avenue
South for the Campus (Figure 1-1). The UWT Campus Master Plan includes redevelopment of existing
historical structures when feasible, and the construction of new buildings, parking lots, garages, and
accompanying beautification for the expansion of the university facilities in Tacoma, Washington.

The UWT Campus is generally located within three blocks of Tacoma’s central business district and several
key historic districts and development areas. The Federal Courthouse and the Washington State History
Museum are located to the east across Pacific Avenue. The core area of the UWT Campus is composed of
parcels of land acquired by UW from a variety of commercial and industrial property owners. Note that not
all properties contained within the UWT Campus Master Plan boundary are owned by UW (see Figure 2-1).
However, it is the overall goal of UW to acquire these properties as they become available for purchase.

The UWT Campus is accessible from I-705 via a road spur that terminates at the intersection of Pacific and
South 21st Street. Major north-south arterials include Tacoma Avenue South and Pacific Avenue, which
bracket the UWT Campus to the west and east, respectively. Major east-west arterials include
South 17t Street and South 21st Street, which bracket the UWT Campus to the north and south,
respectively. Jefferson Avenue passes diagonally through the UWT Campus and is the main thoroughfare
for vehicular traffic across the UWT Campus. Prairie Line Trail (PLT) passes diagonally through the
UWT Campus and is the main thoroughfare for pedestrian traffic.

The location of the UWT Campus relative to the surrounding area is shown on Figure 1-1. Figure 2-2 provides
an overview of the UWT Campus property including parcels and City of Tacoma (City) rights-of-way (ROWSs)
contained within.
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2.1.2. General Site History

The eastern portion of the UWT Campus is located within the Union Station/Warehouse Historic District of
Tacoma Washington. The Union Station/Warehouse Historic District was initially developed (typically with
warehouses) in the late 1880s and early 1900s following the completion of the first transcontinental
railroad (now PLT). The warehouses were generally utilized to house imported products and to organize
export products for shipping. The buildings along this corridor generally had two access points, the street
side, and the rail side. The street side included stores like grocery, stoves companies, paper companies,
dry goods, etc. Loading and unloading of import and export products occurred on the rail side of the
buildings.

Photo 2-1. Circa 1958 photograph of UNT Campus (Looking North). Approximate UWT Campus Master Plan boundary shown in

purple.
The western portion of the UWT Campus and the area west of Jefferson Avenue consisted of housing
(apartments and single-family homes), hotels, corner stores, and union/society halls since the early 1900s.
Currently, parcels comprising this area are generally vacant.

Historical aerial photographs of the UWT Campus and surrounding area from circa 1931 to 2018
documenting the general development history of the UWT Campus footprint and surrounding area are
presented in Appendix A. In conjunction with this development and land use, parcel boundaries and
numbers have also been revised over time to reflect changes in ownership and land use. Updates to the
UWT Campus parcel boundaries and parcel numbers within the last 30 years are presented in Appendix B.

Specific property use history related to the AOC properties is discussed in subsequent sections of this report
(see Sections 5.0 through 17.0).

2.1.3.Current and Future Land Use

The first UWT Campus Master Plan was completed in 1993, which set the initial vision for a new higher
education campus located in the Union Station/Warehouse District of downtown Tacoma. Two subsequent
major construction phases created the UWT Campus’s current learning spaces, faculty and staff offices,
and university library to support UW’s mission to provide upper-level degree programs to a population of
2,000 students. In the Fall of 2006, UW began to enroll freshmen and sophomores. UW continues to
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expand and develop new infrastructure and buildings on the UWT Campus to accommodate additions to
support academic programs, student services, recreation, and student housing while the UWT Campus.

Anticipated future use of the UWT Campus will continue to be supporting higher education which will require
the rehabilitation of historic buildings and the construction of new modern buildings, as needed, to meet
the UWT Campus Master Plan goals and objectives.

2.2. Regulatory History and Current Framework

In 1997, UW and Ecology entered into Agreed Order No. DE 97HW-S238 (1997 Agreed Order) pursuant to
the authority of the MTCA and Revised Code of Washington (RCW) 70.105D.050(1) to investigate known
contamination in soil and groundwater within the UWT Campus Master Plan boundary. URS on behalf of
UW prepared an Rl Report in 2002 (161) documenting the investigation results and the nature and extent
of contamination identified to fulfill the requirements of the 1997 Agreed Order. In 2008, an FS Report was
prepared to document remedial technologies evaluated and remedial alternatives developed for
addressing UWT Campus contamination identified by the 2002 RI Report.

However, Ecology determined that additional investigation activities were required to fill data gaps and
further define the nature and extent of contamination for the UWT Campus based on the results of the
initial Rl and FS Reports. In 2016, a new Agreed Order (Agreed Order No. DE 11081 [2016 Agreed Order,
Appendix C]) was negotiated between UW and Ecology for the UWT Campus that expanded the scope of the
initial Agreed Order boundary to the western boundary of the UWT Campus (Tacoma Avenue South;
Figure 2-1). The effective date of the 2016 Agreed Order is July 7, 2016.

Under the 2016 Agreed Order, UW is required to complete additional soil, groundwater, vapor, stormwater,
and geophysical investigations to further evaluate the nature and extent of contamination for the Ecology-
identified AOCs and prepare a new Rl Report documenting the investigation results for the UWT Campus.
In addition, UW is required to prepare a new FS Report and a Draft Cleanup Action Plan (DCAP) to fulfill the
requirement of the 2016 Agreed Order. AOCs identified in the 2016 Agreed Order for the UWT Campus are
described in Section 2.2.1.

2.2.1.Areas of Concern

Ecology identified 12 AOCs for the UWT Campus under the 2016 Agreed Order requiring further
investigation to define the nature and extent of contaminants specific to each AOC. In general, AOCs were
defined as Property-Specific (i.e., contaminants sourcing from specific parcels resulting from historical land
uses and operations) and Area-Wide (i.e., regional soil and/or groundwater contamination encompassing
large portions of the UWT Campus from a combination of multiple source areas). Property-specific AOCs
(AOC 1 through 10) and Area-Wide AOCs (AOC 11 and 12) identified by the 2016 Agreed Order include the
following:

m AOC 1. Cragle Parcel (Cragle) with residual total petroleum hydrocarbon [TPH] and benzene
contamination.
m  AOC 2. Williams Oil Filter Parcel (Williams Oil Filter [WOF]) with residual TPH contamination.

m AOC 3. Prairie Line Trail (PLT) with residual TPH, carcinogenic polycyclic aromatic hydrocarbon [cPAH],
and lead contamination.
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m AOC 4. 1706 Jefferson Street Association Parcel (1742 Jefferson or 1742 Jefferson Avenue Source
Area) with residual TPH contamination.

m AOC 5. Howe Parcel (1754 Pacific Avenue or Garretson Woodruff & Pratt [GWP] Building Source Area)
with residual tetrachloroethylene [PCE] contamination.

m AOC 6. Upton Parcel (Upton or 1701 Tacoma Avenue South Source Area) with PCE contamination.

m AOC 7. 1806 Jefferson Street Association Parcel (1735 Jefferson Avenue or Tacoma Paper & Stationery
[TPS] Building Source Area) with PCE contamination.

m  AOC 8. Derville Parcel (Derville) with TPH contamination from suspected underground storage tank
(UST).

m  AOC 9. Kelly Parcel (Kelly or 1755 Fawcett Avenue Source Area) with TPH releases from a former
motorcycle shop and associated contaminants.

m AOC 10. Jet Parking Parcel (Jet Parking) with TPH and benzene contamination.

m AOC 11. Area-wide shallow and deep groundwater aquifers containing concentrations of PCE,
trichloroethylene (TCE), and TPH of regulatory concern.

m AOC 12. Area-wide soil containing concentrations of cPAHs, TPH, and metals of regulatory concern.

Contaminants associated with area-wide chlorinated volatile organic compounds (CVOCs) and TPH resulting
from historical land uses and operations were consolidated into select plume designations following the
completion of the 2016 Agreed Order RI (further discussed in Section 4.0) as follows:

m  Westerly Plume. CVOC contamination identified for AOC 4 (1742 Jefferson Avenue Source Area), AOC 6
(1701 Tacoma Avenue South Source Area), and AOC 9 (1755 Fawcett Avenue Source Area) within the
UWT Campus were consolidated for evaluation along with newly identified source areas upgradient
(west) of the UWT Campus including: 1722 Tacoma Avenue South, 1904-1908 Tacoma Avenue South,
1922 Tacoma Avenue South, and 1934-1938 Tacoma Avenue South, and a portion of the City’'s
Sanitary Sewer Pipe within Tacoma Avenue South. CVOC contamination associated with these source
areas (both within and upgradient of the UWT Campus) is now being identified as the “Westerly Plume”
for this Rl Report due to its commingled nature and areal extent. Note that TPH contamination
associated with AOC 4 (1742 Jefferson Avenue Source Area) and AOC 9 (1755 Fawcett Avenue Source
Area) is still being evaluated separately.

m Northerly Plume. CVOC and TPH contamination associated with potential spills and/or releases from
historical operations from AOC 5 (GWP Building Source Area) and AOC 7 (TPS Building Source Area) has
been consolidated as the “Northerly Plume” for this Rl Report due to the commingled nature of these
contaminants from the two sources areas.

m  Southerly Plume. Jet Parking (AOC 10) has been expanded to include potential upgradient source areas
located at 1956 Jefferson Avenue and 1934-1938 Market Street and is now identified as the
“Southerly Plume.”

m Easterly Plume. Previous environmental studies (further discussed in Section 4.0) identified CVOC
contamination in groundwater as part of the southeast portion of the UWT Campus with no specific
identified source. Investigation activities in this area now indicate that historical operations at 1934-
1938 Market Street and unknown operations within Commerce Street and South C Street resulted in
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the release of CVOCs to soil and/or groundwater. Contamination associated with these source areas is
now identified as the “Easterly Plume.”

In addition to the AOCs listed above, the following AOCs were identified as part of the 1997 Agreed Order
and are being included as part of this RI for completeness of defining the nature and extent of contaminants
for the UWT Campus:

m Snoqualmie Library. Localized TPH contamination associated with spills and/or releases from former
USTs historically operating at this location.

m Shaub-Ellison. Localized TPH contamination associated with spills and/or releases from historical
service station operations.

The AOC number and name identifiers referred to in the 2016 Agreed Order are no longer used in this RI
Report due to the complexity of the AOCs relative to Property-Specific AOCs, Area-Wide AOCs, and actual
sources. Table 2-1 presents a summary of Property-Specific and Area-Wide AOCs referenced herein by this
UWT Campus RI Report. Figure 2-2 shows the locations of the Property-Specific AOCs relative to the UW
Campus. Figure 2-3 shows the Area-Wide AOCs relative to the UWT Campus. Pursuant to MTCA, the term
“Site” associated with each AOC (Property-Specific or Area-Wide) is defined by the extent of contamination
contained within the media of concern with the potential to adversely affect human health and the
environment. Specific details regarding historical land use, current conditions, investigations completed,
and the nature and extent of contamination in media of concern associated with each AOC based on the
results of 2016 Agreed Order RI and previous environmental investigations are further discussed are
Sections 5.0 through 17.0.

2.3. Environmental Setting

The environmental setting, including the regional setting for climate, physiography, surface water, geology,
and hydrogeology for Tacoma, Washington, is discussed below in Sections 2.3.1. and 2.3.2.

2.3.1.Regional Setting

2.3.1.1. Climate

The climate and weather conditions for Tacoma, Washington are characterized by dry summers and wet
fall, winter, and spring seasons. The average annual precipitation is approximately 39.8 inches per year
based on data available from March 1, 1982, until June 9, 2016 (Western Regional Climate Center [WRCC];
1068). Seasonal precipitation averages range from approximately 2.8 inches during summer (July to
September) to more than 19.8 inches during winter (December to March). The mean annual temperature
for Tacoma is approximately 61.4 degrees Fahrenheit (°F) with a mean daily summer temperature of
approximately 64.6 °F and a mean winter temperature of approximately 43.9 °F (1068).

2.3.1.2. Physiography

Tacoma is located on an upland drift plain in the southern portion of the Puget Sound Lowland. The
topography and geology of the Puget Sound Lowland are glacially derived, with topographic features and
unconsolidated sediment distribution resulting primarily from the most recent Pleistocene glaciation
referred to as the Vashon Stade. The Puget lobe of the continental glaciation extended southward from
British Columbia across the Puget Sound lowlands terminating south of Tacoma in Thurston County.
Landforms generally trend north-south within the Puget lobe. The triangular peninsula located within the
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City limits is approximately 400 feet in elevation National Geodetic Vertical Datum of 19291 (NGVD29)
within the central portion of the upland and approximately at sea level near the north, east, and west
margins. A broad upland region is located to the south of the UWT Campus ranging from Elevation 300 to
400 feet.

2.3.1.3. Surface Water

Tacoma is situated on a triangular peninsula bounded by the Tacoma Narrows to the west-northwest and
by Commencement Bay to the east-northeast. Small, localized surface drainages are present within the
northern portion of the Tacoma peninsula. The waterways of the Tacoma tide flats are located to the east
with the Thea Foss Waterway being the closest waterway to the UWT Campus. The Tacoma tide flats consist
of the surface water within man-made waterways at the mouth of the Puyallup River and Wapato and
Hylebos Creeks. These waterways have undergone considerable modification including channelization and
dredging to support industrial maritime operations.

2.3.1.4. Geology

The Puget Lowlands lie between the Olympic Peninsula to the west and the Cascade Mountains to the east.
Multiple periods of continental glaciation occurred in the region during the Pleistocene Epoch (2.5 million
to 10,000 years ago) as Cordilleran glaciers advanced into the Puget Lowlands. The Puget Sound area is
filled with deep deposits of glacial debris reaching thicknesses of up to 2,000 feet in the Tacoma area
(1001 and 1038).

The Vashon Stade of Fraser Glaciation was the most recent period of glaciation in Puget Sound. Glacial ice
was approximately 5,000 feet thick near Seattle and approximately 1,500 feet thick in the Tacoma area
and identified as the Puget Lobe of the Cordilleran Ice Sheet and formed the Vashon Drift formation. The
terminus of the Puget Lobe of the Cordilleran Ice Sheet was located approximately 12 miles south of
Olympia (1004). A proglacial lake was formed over the entire Puget Sound (Lake Russell) during the Vashon
Stade glaciation resulting in the deposition of fine-grained sand and silts which would become the Lawton
Clay formation. Quaternary Vashon advance outwash (Qva; Esperance sands/Colvos sands) was
subsequently deposited throughout Puget Sound as the glacier moved south. During glaciation, Quaternary
Vashon ice-contact deposits (Qvi) were deposited at the base and sidewalls of the glacier. These ice-contact
deposits generally consist of sub- and pro-glacial alluvial channel deposits (sand and gravel), lacustrine
(fine-grained sand and silts), and till (unsorted, unstratified, highly compacted mixture of clay, silt, sand,
gravel, and boulders). Quaternary Proglacial Vashon Recessional Outwash (Qvr) consisting of sand and
gravel was subsequently deposited near the toe of the glacier as the glacier retreated from the Tacoma
region. Incision of the valley walls in the Puget Sound Lowlands and subsequent deposition of fluvial and
alluvial deposits have since occurred following the last glacier retreat (approximately 10,000 to 13,000
years ago). Most recently, surficial deposits have been reworked by human activity and have included the
import, placement, and grading of non-native (artificial) fill (Qf—artificial fill and/or reworked Quaternary
deposit). As a whole, deposits from the Vashon Stade are locally characterized as Vashon Drift (1004).

1 For the purpose of this RI, all elevations referenced herein refer to NGVD29 unless otherwise indicated.
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Regionally the Vashon Drift is underlain by the Kitsap Formation. The Kitsap Formation is a non-glacial
deposit. The formation is interpreted to have been deposited by rivers and lakes between Pleistocene
glaciations with a thickness estimated to be at least 150 feet.

2.3.1.5. Hydrogeology

Regional hydrogeology for the Tacoma area includes two main water-bearing units contained within the
Vashon Drift (upper regional water-bearing unit) and Kitsap Formation (lower regional water bearing-unit)
deposits. The upper Vashon Drift aquifer is unconfined and semi-confined depending on the area with
depths to groundwater that vary from approximately 5 to 60 feet below ground surface (bgs). The underlying
Kitsap Formation aquifer is generally confined with depths to groundwater that vary from approximately
130 to 650 feet bgs.

2.3.2.Local Setting

2.3.2.1. Physiography

The UWT Campus is situated along the eastern hillside of the Tacoma peninsula. The crest of the hilltop is
located west of the UWT Campus and is situated along South J Street. The hillside terminates east of the
UWT Campus along the Thea Foss Waterway. The ground surface elevation ranges between approximately
50 and 220 feet east to west across the UWT Campus from Pacific Avenue to Tacoma Avenue South
(Figure 2-4). The grade of the hillslope is generally consistent across the UWT Campus except where
building structures and roads and/or parking lots cut into the hillside.

2.3.2.2. Stormwater Management

The UWT Campus is a mix of developed/paved parcels and undeveloped vegetated parcels bisected by
arterial streets, roadways, and driveways. Utility infrastructure, such as ditches, culverts, catch basins, and
piping, has been installed by the City during the historical development of the area (Section 2.1.2) to collect,
contain and convey stormwater runoff from the UWT Campus to the east adjacent surface water body
(Thea Foss Waterway). Stormwater runoff from precipitation falling onto the UWT Campus property either
partially infiltrates into the ground where surfaces are unpaved or travels by sheet flow across impermeable
surfaces into the City’s stormwater system where it is conveyed and discharged through a series of outfalls
located along the western shoreline of the Thea Foss Waterway (marine water body located approximately
950 feet east of the Pacific Avenue ROW centerline).

In general, the mainline pipes for the stormwater system run west to east down the slopes of South 17t
Street, South 19t Street, and South 21st Street as shown on Figure 2-5. A limited number of north-south
oriented stubs are present within Tacoma Avenue, Fawcett Avenue, and Market Street. A section of east-
west pipe is also present within South 18t Street west of Tacoma Avenue South. The South 18t Street
stormwater pipe is connected to the South 19t Street stormwater pipe via Tacoma Avenue South. Most of
the stormwater mainlines located within the UWT Campus and surrounding area were installed between
the early 1900s and 1950, except for the stormwater pipe within South 19t Street which was installed in
1973. Additionally, multiple sections of the stormwater pipe have been replaced between the 1990s and
2020, most notably the north-south oriented pipe within Market Street.

The existing stormwater pipes are generally constructed of unreinforced concrete with newer sections
constructed of polyvinyl chloride (PVC), high-density polyethylene (HDPE), reinforced concrete, low-density
polyethylene (LDPE), or ductile iron. Multiple sections have also been retrofitted and lined with cured-in-
place thermosetting resin including the length of South 19t Street except for the section between
Tacoma Avenue South and Fawcett Avenue. Pipe diameters generally vary from 6 to 24 inches.
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The stormwater network within the UWT Campus boundary is comprised of two sub-basins (230 Drainage
Basin and 235 Drainage Basin) with discharge to the Thea Foss Waterway (1019; Figure 2-5). The
stormwater drainage basins were modified as part of the Jefferson and Hood Street Surface Water
Interceptor Capital Project that was completed by the City in December 2022. The Jefferson and Hood
Street Surface Water Interceptor Capital Project included the installation of new 48- to 60-inch-diameter
stormwater piping within South 19t Street and Jefferson Avenue (which intercepts stormwater generated
west of Court D and South 19t Street). The interceptor reroutes stormwater flow across portions of the
UWT Campus. As a result, the divide between the 235 Drainage Basin (which discharges through Outfall
235) and the 230 Drainage Basin (which discharges through Outfall 230) was transitioned from
approximately South 17th Street to South 19th Street. Stormwater discharge for water generated in Market
Street north of South 19t Street (including the Y Student Center Building drain) remains unchanged.
Currently, the majority of the stormwater collected from the UWT Campus discharges to the Thea Foss
Waterway through Outfall 235 located under State Route 509. Stormwater collected within the 230
Drainage Basin discharges to the Thea Foss Waterway through Outfall 230 located near South 15t Street.

Since 2013, a portion of the stormwater collected within the 235 Drainage Basin is routed through the
Regional Stormwater Treatment Facility located within PLT at South 21st Street (see Figure 2-5) prior to
discharge to the Thea Foss Waterway. The Regional Stormwater Treatment Facility is a flow-through
treatment facility that was installed in 2014. Stormwater originating from the South 19t Street area is
diverted in Market Street via a flow splitter manhole (bottom of manhole elevation 102 feet), through
Jet Parking, and into the stormwater basin in PLT. The treatment facility consists of a “Contech Water
Quality System” manhole located in the southwest portion of Jet Parking (elevation 92.5 feet), several
manholes, flow splitters, and a stormwater basin in PLT before reconnecting with the main stormwater pipe
in South 21st Street. The Contech Water Quality System manhole is designed to detain water with multiple
weirs and a trap for garbage, sediment, and oil, prior to passing through the treatment facility contained in
PLT. The treatment facility within PLT consists of a series of 6-inch-diameter PVC tightline pipes that convey
stormwater to six-lined cells to allow for retention and treatment within a 1.5-foot thick layer of proprietary
Filterra® material. Treated stormwater is conveyed in a north-south oriented 6- to 18-inch-diameter
stormwater pipe connected to the east-flowing stormwater pipe near the centerline of South 21st Street
prior to discharge through Outfall 235.

For the purpose of this RI, the pre-December 2022 configuration of the stormwater basins are being
discussed for correlation to the environmental data collected as part of the 2016 Agreed Order RI. An
overview of major stormwater utility infrastructure (based on the pre-December 2022 configuration) as well
as other utility infrastructure in the vicinity of the UWT Campus are shown on Figure 2-5. Utility infrastructure
specific to individual AOCs related to potential contaminant migration pathways is discussed further in
Sections 5.0 through 17.0.

2.3.2.3. Geology

Locally, the geologic stratigraphy of the UWT Campus and the surrounding area consists of artificial fill,
including reworked native deposits near the ground surface, overlying stratified Vashon Drift. Vashon Drift
deposits at the UWT Campus include outwash deposits, till-like ice contact deposits, and sub-glacial
channel deposits. Vashon Drift ice-contact (Qvi) channel deposits across the UWT Campus are interpreted
to influence groundwater and contaminant movement based on the 2016 Agreed Order Rl and previous
environmental studies (Section 4.0); the lateral extent of these Qvi channel deposits is shown in plan view
on Figure 2-6. Soil stratigraphy identified for the UWT Campus, and surrounding area is shown in
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generalized geologic cross sections on Figures 2-7 through 2-13 (as referenced on Figure 2-6) and is
summarized below, from youngest to oldest:

m  Fill (Qf). The Fill Unit is characterized by the import, placement, and grading of non-native (artificial) fill
and surficial native deposits that have been reworked by human activity during area-wide development.
The fill unit has been encountered in the majority of the borings completed on and upgradient of the
UWT Campus and generally consists of locally derived, reworked Vashon ice-contact deposits or
imported fill measuring up to approximately 10 feet in thickness.

m Vashon Ice-Contact (Qvi) Deposits. The Qvi unit is characterized by till, alluvial channel, and lacustrine
deposits that were deposited along the ice margin and beneath the ice during glacial retreat. Sub-units
of the Qvi identified in the vicinity of the UWT Campus include the following:

= QuiTill-Like Deposits. Till-like deposits in the vicinity of the UWT Campus consist of dense silty
gravel with sand containing approximately 1 to 5 feet thick sand and gravel seams. The silty
gravel with sand portion of the ice-contact deposits observed on the UWT Campus contains
approximately 20 to 30 percent fines based on grain-size distribution analysis completed as
part of previous investigations (Section 4.1). In general, these deposits have relatively low
permeability. Sand and gravel seams, where present, are more permeable than the
surrounding deposits and generally contain and readily transmit shallow groundwater. Overall,
the till-like deposits beneath the UWT Campus are un-weathered except where exposed at the
ground surface.

= Qui Silt Deposits. Two primary silt layers are present within the Qvi (see Figures 2-7 through
2-13) which locally act as semi-confining units to vertical groundwater flow and influence
contaminant fate and transport (further discussed in later portions of this report). The upper
silt layer is intermittently present west of Tacoma Avenue South and generally consists of silty
gravel measuring approximately 1 to 2 feet in thickness. The upper silt layer is generally absent
east of Tacoma Avenue South. The lower silt unit is located at the base of the Qvi unit (above
the Qva unit) extending across most of the UWT Campus and generally consists of a gray to
gray-brown silt layer, with gravel measuring from as little as 0.5 foot to as much as 20 feet in
thickness with an average thickness of approximately 2 to 3 feet. The Qvi silt is absent in some
areas due to erosion from the Qvi channel deposits or excavation as shown on Figures 2-7
through 2-16.

= Qvi Channel Deposits. The Qvi channel deposits are interpreted to be derived from proglacial
or subglacial fluvial deposition near the end of the Pleistocene. As shown on Figure 2-6,
channel deposits are generally oriented in an east-west direction with a thickness of up to
approximately 70 feet. These deposits consist of oxidized sand and gravel in distinct channel
forms that appear to incise the lower Qvi silt and portions of the underlying Qva deposits at
several locations, allowing for the intermixing of groundwater from the Qvi and Qva units, as
discussed below in Section 2.3.2.4. The channel deposits are interpreted to be more
permeable than surrounding Qvi till-like deposits and Quvi silt.

= Vashon Advance Outwash (Qva) Deposits. The Qva unit underlies the Qvi deposits. Vashon
advance outwash typically consists of stratified sand with silt and gravel layers deposited by
meltwater streams flowing ahead of the advancing Vashon Glacier (1040). The advance
outwash is likely greater than 50 feet thick locally and forms an extensive aquifer (1033). The
contact between the Qva and the overlying Qvi deposits dips to the east at approximately the
same slope as the natural topography. The Qvi/Qva contact is generally gradational in nature
and consists of interbedded fine sand and silt with thicknesses ranging between approximately
1 and 14 feet. Sub-units of the Qva unit identified in the vicinity of the UWT Campus include
the following:

GEOENGINEERS /7] June 30,2023 | Page 10

File No. 0183-109-13



= Qva Sand and Gravel Deposits. Sand and gravel deposits within the Qva typically consist of a
thick layer of light gray fine- to coarse-grained gravel with interbeds of sand, silt, and occasional
cobbles and boulders. The Qva sand and gravel deposits encountered in the explorations
completed as part of the Rl and during previous studies have typically been classified as fine
gravel with silt and sand or silty gravel with sand, which is similar in texture to the ice-contact
deposits. However, the gravel fraction and D1o size are typically greater in the Qva, and the unit
matrix is less cemented, resulting in a higher effective porosity and greater permeability as
compared to the Qvi.

= Qva Silt. The silt layers within the Qva are generally flat-lying and laterally continuous and
consist of relatively clean to sandy silt with thicknesses ranging between approximately 5 and
15 feet. The silt layers (where present) act as confining units to vertical groundwater flow
(further discussed in Section 2.3.2.4).

= Lawton Clay. The Qva unit is underlain by a proglacial lacustrine silt layer formed over Puget
Sound in ancient Lake Russell as the glacier advanced. The Lawton Clay Formation consists of
fine-grained sand, silt, and clay deposited within Lake Russell and is identified as a regional
confining layer (1033). The top of the Lawton Clay is mapped at elevation 100 feet (1033) in
the area south of the UWT Campus. This unit has not been encountered in borings completed
during the Rl and previous studies completed at the UWT Campus but is presumed to underlie
the Qva based on regional geologic studies.

2.3.2.4. Hydrogeology

The hydrogeologic framework for the UWT Campus and the surrounding area consists of a shallow generally
unconfined water-bearing zone contained within the Qf, Quvi till-like, and channel deposits (collectively
comprising the Qvi aquifer), overlying a deeper semi-confined water-bearing zone contained within the Qva
sand and gravel deposits (Qva aquifer). Groundwater within the Qvi and Qva aquifers generally flows to the
east following natural topography. Where the Qvi and/or Qva silt is absent, the Qvi and Qva aquifers are in
hydraulic connection (further discussed below). Perennial groundwater seeps have been observed during
RI field activities at locations along Market Street where the natural grade of the hillside was cut during
development (see cross section G-G’, Figure 2-12). Groundwater contours for the Qvi and Qva aquifers are
shown on Figures 2-14 through 2-20. These contours represent observed groundwater conditions for the
March 2020, September 2020, and April 2021 groundwater monitoring events completed as part of the
2016 Agreed Order investigation (further discussed in Section 4.0).

The Qvi aquifer is predominantly unconfined throughout the UWT Campus. However, the Qvi aquifer is
locally confined in the southern portion beneath Tacoma Avenue South, where groundwater occurring
within the channel deposits is confined between Qvi till-like deposits and Qvi silt deposits (see Figure 2-10),
and beneath the southern portion of Market Street, where till-like material contained within the channel
deposits acts as a confining layer (see Figure 2-12). In contrast, the Qva aquifer is predominantly confined
across the UWT Campus due to the presence of Qvi silt and/or Qva silt deposits inhibiting vertical
groundwater movement between the Qvi and Qva aquifers. However, the Qva aquifer is unconfined in the
area north of South 19t Street and west of Fawcett Avenue (see Figures 2-9 and 2-10) and where the Qvi
silt and/or Qva silt deposits are absent due to glacial incision of the silt layers separating the aquifers or
excavation associated with property redevelopment.

The Qviand Qva aquifers are in hydraulic connection at locations where the silt aquitards are absent. Where
the Qvi and Qva aquifers are in hydraulic connection, the movement of groundwater between the two is
controlled by the Qva aquifer potentiometric groundwater surface relative to the bottom of the Qvi unit.
Where the Qva potentiometric groundwater surface is higher than the bottom of the Qvi unit, groundwater
generally flows from the Qva aquifer into the overlying Qvi aquifer. Whereas when the Qva potentiometric

GEOENGINEERS /7] June 30,2023 | Page 11

File No. 0183-109-13



groundwater surface is lower than the bottom of the Qvi, the groundwater generally flows from the Qvi
aquifer into the Qva aquifer, occasionally resulting in localized depletion of the Qvi aquifer. The Qvi unit is
absent altogether and the Qva aquifer is unconfined beneath and to the east of Pacific Avenue. Perched
groundwater in the Qvi aquifer may be present in some areas where groundwater occurs on top of the less
permeable Qvi till-like deposits (specifically at Tacoma Avenue South).

Groundwater movement between the Qvi and Qva aquifers, where hydraulically connected, generally falls
into one of five categories below as shown on Figures 2-14 to 2-16 and on cross sections A-A’ through G-G’
(Figures 2-7 through 2-13):

1. Qvi Aquifer Locally Depleted. Groundwater in the Qvi aquifer locally flows into the Qva aquifer where
the confining silt layers are absent (either through glacial incision or development) and the Qva
potentiometric groundwater surface occurs below the base of the Qvi unit. An example of this condition
is observed between Market Street and Jefferson Avenue, north of South 19t Street (see cross section
G-G’ [Figure 2-13]) where glacial incision has removed the confining silt layer and the Qva
potentiometric groundwater surface is below the base of the Qvi unit. At this location, groundwater from
the Qvi aquifer is interpreted to drain into the underlying Qva aquifer resulting in depletion of the Qvi
aquifer downgradient of this location except where perched groundwater is present.

2. Qvi Groundwater Locally Flows into Qva Aquifer (Partial Depletion). A portion of Qvi aquifer
groundwater locally enters the Qva aquifer where confining silt layers are absent (either through glacial
incision or development) and the Qva potentiometric groundwater surface is below the base of the Qvi
unit. However, the local Qvi aquifer is not fully depleted and extends to the east/downgradient of this
location. An example of this condition is observed between Jet Parking and Milgard Hall (see cross
section F-F’ [Figure 2-12]) where glacial incision has removed the confining silt layer and the Qva
potentiometric groundwater surface occurs below the base of the Qvi unit. At this location, a portion of
the Qvi aquifer drains into the Qva aquifer, though the Qvi aquifer is present downgradient of Milgard
Hall.

3. Qva Groundwater Locally Flows into the Qvi Aquifer. Groundwater from the Qva aquifer enters the Qvi
aquifer where the confining silt layer is absent (either through glacial incision or development) and the
Qva potentiometric groundwater surface occurs above the base of the Qvi unit. An example of this
condition is observed between South Fawcett Avenue and Court D, south of South 19t Street (see
cross section A-A’ [Figure 2-7]) where glacial incision has removed the confining silt layer and the
measured groundwater level of the Qva aquifer occurs above the base of the Qvi unit.

4. Qvi Unit is Locally Absent. The Qvi aquifer is absent when the Qvi unit is absent. This condition is
observed beneath and east of Pacific Avenue (see cross section A-A’ [Figure 2-7]). Groundwater within
the Qva aquifer becomes unconfined and groundwater from the Qvi aquifer enters the Qva at this
location.

5. Qvi Groundwater is Locally Absent Due to Seasonal Variation or Other Unknown Condition. Locally, the
Qviaquifer is absent due to seasonal fluctuations in the groundwater table due to variations in recharge
from precipitation (i.e., dry season vs wet season). An example of this condition is observed southeast
of the Tacoma Avenue South and South 19th Street intersection where the monitoring wells completed
within the Qvi aquifer are dry during the dry season (see Figures 2-14 to 2-16). Other unknown
conditions result in the absence of the Qvi aquifer in the northeast portion of the UWT Campus, where
the Qvi unit is present, but groundwater is absent within the Qvi. This condition may be related to one
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or more of the conditions listed above, or the localized presence of less permeable Qvi materials limiting
the ability of the Qvi to contain and transmit groundwater.

Specific areas where the Qvi and Qva aquifers are interpreted to be hydraulically connected as a result of
glacial incision or development are shown on Figures 2-14 to 2-16 and on cross sections A-A’ through G-G’
(Figures 2-7 through 2-13) where noted. Qvi and Qva aquifer characteristics are further discussed below.

Qvi Aquifer

The Qvi aquifer is present across most of the UWT Campus occurring within the Qf and Qvi deposits where
present. However, the Qvi aquifer is absent where incision of the Qvi and/or Qva silt has occurred allowing
for the vertical flow of groundwater into the underlying Qva aquifer, where excavation during development
has removed the confining layers, or where the Qvi unit is generally absent (i.e., beneath and east of Pacific
Avenue; see Figures 2-7 through 2-16). The hydraulically connected Qvi and Qva aquifers may have the
potential to influence contaminant fate and transport. Additional discussion of contaminant fate and
transport related to areas where the Qvi and Qva aquifers are hydraulically connected is presented in
Sections 5.0 through 17.0.

Groundwater flow in the Qvi aquifer is more predominant within the observed sand seams and interbedded
gravel (i.e., Qvi channel deposits) and may be locally influenced by underground utility corridors that act as
preferential pathways for groundwater flow. Locally, perched groundwater may be present within the Qf and
Qvi deposits over less permeable soil (i.e., within fill overlying Qvi till-like deposits). Localized seasonal
variations in shallow groundwater elevation, flow direction, and gradient are evident in the Qvi aquifer as
shown on groundwater elevation contour maps for March 2020, September 2020, and April 2021
monitoring events (Figures 2-14 through 2-16), though the overall groundwater flow direction is consistently
to the east based on the results of the Rl and prior groundwater monitoring (Section 4.0).

Groundwater levels in the Qvi aquifer are highly influenced by recharge from precipitation, with typical
responses occurring within hours of the start of precipitation events. Monitoring wells screened within the
Qvi aquifer and located along Commerce and Pacific Avenue near the bottom of the hill on the
eastern/downgradient side of campus generally have a lower degree of groundwater fluctuation in
response to precipitation as compared to other monitored Qvi aquifer wells located upgradient. Some
Qvi aquifer monitoring wells are dry seasonally, typically during the late summer and fall months when
shallow groundwater is not regularly recharged by precipitation. The effects of precipitation on groundwater
levels, groundwater gradients, localized variations in flow directions, and average linear groundwater
velocities are discussed in detail for each individual investigation area in Sections 5.0 through 17.0.

Groundwater within the Qvi unit is unlikely to yield water in sufficient quantities for beneficial use (there are
no known potable, industrial, or agricultural users), and is seasonally intermittent in some portions of
the UWT Campus and therefore could be classified as a perched groundwater zone and not an aquifer.
However, for the purposes of this RI, groundwater within the Qvi unit is referred to as the Qvi aquifer
because groundwater is laterally continuous, exhibits characteristics of gradient and flow, and is a pathway
for contaminant migration.

Qva Aquifer
The Qva aquifer is present throughout the UWT Campus and comprises all groundwater occurring within

the Qva below the Qvi/Qva contact silt layer. The Qva aquifer is identified as a regional aquifer capable of
yielding water in sufficient quantities for beneficial use. The overall groundwater flow direction for the Qva
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aquifer is to the east-northeast. Localized seasonal variations in groundwater flow direction and gradient
are evident in Qva groundwater elevation contour maps for March 2020, September 2020, and April 2021
(Figures 2-17 through 2-19), though the overall groundwater flow direction is to the east-northeast based
on the results of the Rl and prior groundwater monitoring events. Groundwater levels in the Qva aquifer are
less influenced by recharge from precipitation on a short-term basis as compared to Qvi aquifer monitoring
wells. Groundwater levels in the Qva aquifer typically follow a more gradual trend, rising during the winter
and spring months, and falling during the summer and fall months. Groundwater in the Qva aquifer at the
UWT Campus ranges from unconfined to semi-confined with artesian conditions present at some locations.
Upward vertical hydraulic gradients have been documented at locations where the Qva aquifer is semi-
confined and the silt layer is absent, allowing deep groundwater to move upward into the shallow
Qvi aquifer. Groundwater gradients, localized variations in flow directions, and average linear groundwater
velocities are discussed in detail for each individual investigation area in Sections 5.0 through 17.0.

2.4. Natural Resources
2.4.1.Terrestrial Habitat

Pursuant to WAC 173-340-7491(1), the UWT Campus does not meet the criteria for a Terrestrial Ecological
Evaluation (TEE) exclusion. For sites that do not qualify for a TEE exclusion, either a simplified TEE or a site-
specific TEE must be conducted to determine if a threat to terrestrial ecological receptors exists or if the
site can be removed from further ecological consideration during the Rl and cleanup process. MTCA
provides four criteria for determining whether further evaluation is required. If one or more of these criteria
are met, then further evaluation is not required. These criteria and a description of conditions at the UWT
Campus in response to the criteria are summarized in the following table.

TERRESTRIAL ECOLOGICAL EVALUATION EXCLUSION CRITERIA

TEE Exclusion Criteria Site Condition Conclusion
Criterion 1. All affected soil is, or will be, Petroleum-related and/or CVOC Criterion not met.
located below the point of compliance contaminants are detected within the
(POC). standard POC from the ground surface to a

depth of 15 feet bgs.

Criterion 2. All affected soil is or will be Property use plans do not include barriers Criterion not met.
covered by buildings, paved roads, over affected soil that would prevent
pavement, or other physical barriers that potential ecological receptor exposure.

will prevent ecological exposure to the
contaminated soil.

Criterion 3. Undeveloped land on or within More than 1%z acres of undeveloped land Criterion not met.
500 feet of the site is less than % of an are on or within 500 feet of the UWT
acre if any highly toxic constituents are Campus.

detected in soil, or less than 1% acres if
highly toxic constituents are not detected in

soil.

Criterion 4. Concentrations of constituents Contaminants are detected in soil at Criterion not met.
in the soil do not exceed natural concentrations greater than natural

background levels. background levels.

From the evaluation above, UWT Campus does not qualify for a TEE exclusion because the exclusion criteria
were not met. As a result, a TEE (simplified or site-specific) is required. WAC 173-340-7491 presents criteria
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for determining whether a site-specific TEE or simplified TEE is to be performed to evaluate the terrestrial
habitat for the UWT Campus and surrounding areas, documenting the presence or absence of receptors or
receptor habitats, rating the quality of habitat, and evaluating potential threats to terrestrial ecological
receptors from exposure to contaminated soil having a potential to cause significant adverse effects. The
following table presents the criteria for requiring a site-specific TEE and a description of conditions for the

UWT Campus in response to the criteria.

SITE-SPECIFIC TERRESTRIAL ECOLOGICAL EVALUATION

Site-Specific TEE Criteria

WAC 173-340-7491(2)(a)(i). The site is
located on, or directly adjacent to, an area
where management or land use plans will
maintain or restore native or semi-native
vegetation (e.g., green-belts, protected
wetlands, forestlands, locally designated
environmentally sensitive areas, open
space areas managed for wildlife, and
some parks or outdoor recreation areas).

WAC 173-340-7491(2)(a)(ii). The site is
used by a threatened or endangered
species; a wildlife species classified by
the Washington State Department of Fish
and Wildlife (WSDFW) as a "priority
species" or "species of concern" under
Title 77 RCW; or a plant species classified
by the Washington State Department of
Natural Resources (DNR) natural heritage
program as "endangered," "threatened,"
or "sensitive" under Title 79 RCW. For
plants, "used" means that a plant species
grows at the site or has been found
growing at the site. For animals, "used"
means that individuals of a species have
been observed to live, feed or breed at
the site.

WAC 173-340-7491(2)(a)(iii). The site is
located on a property that contains at
least ten acres of native vegetation within
500 feet of the site, not including
vegetation beyond the property
boundaries.

GEOENGlNEERﬁ

Site Condition

The UWT Campus is located in
the downtown corridor of
Tacoma. Undeveloped properties
contained within the UWT
Campus boundary and within
500 feet of the UWT Campus are
separated by arterial streets,
private roads, and/or have
contained former
buildings/residences (i.e.,
previously developed), which
have been demolished and await
redevelopment.

A review of WSDFW and DNR
program websites indicated that
the UWT Campus and
surrounding area do not contain
any priority species or species of
concern, or plant species listed
as endangered, or threatened.

Vacant land up to 2 acres in size
is present within and adjacent to
the UWT Campus. However, the
vacant land is separated by
arterial streets and is subject to
future redevelopment under the
UW Master Campus Plan and/or
urban growth by the City.

Conclusion

This condition is not met because
the UWT Campus is not located
within or adjacent to an area where
management or land use plans will
maintain or restore native or semi-
native vegetation, is not
contiguous, is subject to future
development, and is separated by
arterial streets.

This criterion is not met because
the UWT Campus and surrounding
area do not contain any priority
species or species of concern, or
plant species listed as endangered,
threatened, or sensitive.

This criterion is not met because
the UWT Campus contains less
than 10 acres of native vegetation
within 500 feet of the site AND
arterial streets provide a significant
barrier between the limited areas
of vegetated vacant land AND are
subject to future redevelopment.
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Site-Specific TEE Criteria

WAC 173-340-7491(2)(a)(iv)- The
department determines that the site may
present a risk to significant wildlife
populations.

Site Condition Conclusion

This criterion is not met because
the UWT Campus and surrounding
properties are zoned commercial,
academic, and/or residential and
the future land use of the UWT
Campus and surrounding area are
not anticipated to change.

The UWT Campus is surrounded
by urban properties and does not
contain any or is not located
near any major greenbelt.

None of the site-specific criteria defined in WAC 173-340-7941 were met from the evaluation above.
Therefore, a simplified TEE was completed pursuant to WAC 173-340-7490. The process for conducting a
simplified TEE includes an evaluation of the extent of exposure, exposure pathways, and type of
contaminants present in site media. To complete the simplified TEE, the Exposure Analysis Procedure
(Exposure Scenario 2) was used because the total area of soil contamination at the UWT Campus exceeded
350 square feet (sf). The results of the simplified TEE using Exposure Scenario 2 (outlined in Table 749-1,
Appendix D) are summarized in the following table.

Simplified Terrestrial Ecological Evaluation Site Analysis Score (See
Exposure Scenario 2 Evaluation Step Appendix D)
Line 1. Estimate the area of contiguous Aerial photography was used to estimate the 9
(connected) undeveloped land on the site or area of the largest contiguous undeveloped
within 500 feet of any area of the site to the parcel on the UWT Campus: the block
nearest %2 acre (% acre if the area is less than bounded by Fawcett Ave and Court E and
0.5 acre). South 19™ and South 21st Streets. The area of
this block is estimated to be about 105,000 sf
or 2.4 acres—rounding up to the nearest half
acre.
Line 2. Is this an industrial or commercial The UWT Campus is predominantly zoned as 1

property? If yes, enter a score of 3. If no, enter a
score of 1.

GEOENGlNEERﬁ

downtown mixed-use district and downtown

residential district as defined as follows.

= Downtown Mixed-Use District. This
district is intended to contain a high
concentration of academic, cultural, and

governmental services, together with
commercial services and uses.
. Downtown Residential District. This

district contains a predominance of mid-
rise, higher-density, urban residential
development, together with places of
employment and retail services.

The score of 1 is used to be conservative.
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Simplified Terrestrial Ecological Evaluation
Exposure Scenario 2 Evaluation Step

Line 3. Enter a score in the box to the right for
the habitat quality of the site, using the following
rating system.

High=1
Intermediate=2
Low=3

Line 4. Is the undeveloped land likely to attract
wildlife? If yes, enter a score of 1 in the box to
the right. If no, enter a score of 2.

Line 5. Are there any of the following soil
contaminants present: Chlorinated
dioxins/furans, PCB mixtures, DDT, DDE, DDD,
aldrin, chlordane, dieldrin, endosulfan, endrin,
heptachlor, benzene hexachloride, toxaphene,
hexachlorobenzene, pentachlorophenol,
pentachlorobenzene? If yes, enter a score of 1 in
the box to the right. If no, enter a score of 4.

Line 6. Add the numbers in the boxes on lines 2 -
5 and enter this number in the box to the right. If
this number is larger than the number in the box
on line 1, the simplified evaluation may be
ended.

Site Analysis

The quality of the habitat is rated as low based
on an evaluation of the UWT Campus by a field
biologist. The following are features
considered in making this evaluation:

= Vegetation is predominantly noxious, non-
native, and/or exotic.

= The land is severely disturbed by
surrounding development (buildings,
roads, and parking lots) and impacted by
human activity.

The undeveloped land is unlikely to attract
wildlife based on an evaluation of the UWT
Campus by a field biologist. The features
considered include: the habitat is highly
fragmented with isolated areas of suitable
trees for nesting and roosting, and a majority
of areas within the site are landscaped
borders and mowed lawns and are generally
highly constrained by surrounding
development.

Only polychlorinated biphenyls (PCBs) and
benzene were detected in soil within the upper
15 feet of the soil column. The contaminants
detected are at concentrations less than
simplified TEE soil screening values and/or
were detected in the soil beneath asphalt or
other paved surfaces, which reduces exposure
pathways to plants, soil biota, and terrestrial
wildlife.

The score is larger than the score for Item 1.
The results of the simplified TEE indicate that
there is not a substantial threat of significant
adverse effects to terrestrial ecological
receptors from the site.

Score (See
Appendix D)

3

10

The UWT Campus is unlikely to pose risks to terrestrial ecological receptors based on the simplified TEE
completed pursuant to WAC 173-340-7490. A copy of the simplified TEE is presented in Appendix D.

2.4.2. Groundwater Potability

The following table summarizes UWT Campus conditions relative to the MTCA criteria specified in

WAC 173-340-720(2) for non-potable water:
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June 30,2023 | Page 17

File No. 0183-109-13



GROUNDWATER POTABILITY EVALUATION

Groundwater Potability Criteria

WAC 173-340-720 (2)(a). The
groundwater does not serve as a
current source of drinking water.

WAC 173-340-720 (2)(c). The
department determines it is unlikely
that hazardous substances will be
transported from the contaminated
groundwater to groundwater that is
a current or potential future source
of drinking water, as defined in

(a) and (b) of this subsection [i.e., -
720(2)], at concentrations which
exceed groundwater quality criteria
published in Chapter 173-200 WAC.

Site Condition

No drinking water supply wells are
present in the area of UNT Campus
based on a review of Ecology’s
water well database (1065 and
1066). Drinking water is currently
supplied by the City through its
municipal water supply. The
sources of the City’s drinking water
are the Green River watershed
located east of Tacoma and wells
located in the South Tacoma
Wellfield (1043).

Contaminated groundwater at the
UWT Campus occurs in shallow
groundwater generally less than
60 feet in depth. Shallow
groundwater flows generally east

toward the Thea Foss Waterway and

does not flow toward aquifers that

may be a current or potential future

source of drinking water.

Conclusion

This criterion is met.

This criterion is met.

WAC 173-340-720 (2)(d). Even if groundwater is classified as a potential future source of drinking water..., the
department recognizes that there may be sites where there is an extremely low probability that the groundwater
will be used for that purpose because of the site’s proximity to surface water that is not suitable as a domestic
water supply. An example of this situation would be shallow groundwater in close proximity to marine waters such
as on Harbor Island in Seattle. At such sites, the department may allow groundwater to be classified as non-
potable if each of the following conditions can be demonstrated. These determinations must be for reasons other
than that the groundwater or surface water has been contaminated by a release of a hazardous substance at the

site.

WAC 173-340-720 (2)(d)(i). There
are known or projected points of
entry of the groundwater into the
surface water.

WAC 173-340-720 (2)(d)(ii). The
surface water is not classified as a
suitable domestic water supply
source under Chapter 173-201A
WAC.

Shallow and deep groundwater at

the UWT Campus discharge into the

Thea Foss Waterway, which is salt
water.

No natural surface water features
exist at the UWT Campus;
stormwater is collected and
conveyed through underground
stormwater utility to drain into the
Thea Foss Waterway, which is salt
water.

This criterion is met.

This criterion is met.

From the evaluation above, conditions at the UWT Campus meet the MTCA criteria under 173-340-720 for
non-potable water. However, Ecology considers groundwater at the UWT Campus and the surrounding area
a potential future beneficial use. Therefore, drinking water is retained as a potential exposure pathway.
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3.0 CLEANUP STANDARDS

Development of cleanup standards for a site must include: (1) cleanup levels that are protective of human
health and the environment; (2) the point of compliance at which the cleanup levels must be met; and
(3) additional regulatory requirements, specified in applicable state and federal laws, which apply to the
cleanup action because of the type of action and/or the location. The following sections describe the
proposed cleanup levels developed and points of compliance for the UWT Campus.

3.1. Proposed Cleanup Levels

PCULs for soil, groundwater, and indoor air (unrestricted land use) and screening levels (SLs) for indoor air
(commercial worker exposure) and vapor intrusion (VI) were developed for the Rl to evaluate potential risks
to human health and the environment. The PCULs were developed pursuant to MTCA (WAC 173-340-720
through 750). The SLs were developed in accordance with Ecology’s Vapor Intrusion Guidance (VI Guidance)
(1064). The soil, groundwater, indoor air, and VI PCULs and SLs are presented in Tables 3-1 through 3-6
and further discussed below in Sections 3.1.1 through 3.1.5. Note that specific land uses, potential
exposure routes, and ecological receptors forming the basis of the CSM for individual AOCs (Property-
Specific or Area-Wide) are discussed in Sections 5.0 through 17.0 and are used to determine the applicable
PCULs to define contaminant nature and extent and/or potential for VI and inhalation for personnel
occupying enclosed spaces.

3.1.1.Soil

Soil PCULs developed for the UWT Campus are presented in Tables 3-1 and 3-2. The soil PCULs were
selected from the following criteria:

m Human Direct Contact. MTCA standard Method B soil cleanup levels protective of human health for
unrestricted land use (WAC 173-340-740[3][b]) obtained from Ecology’s CLARC (Cleanup Levels and
Risk Calculation) Table (Excel) dated January 2023. The MTCA Method A soil cleanup level for
unrestricted land use (WAC 173-340-740[2]) obtained from MTCA Table 740-1 is used for lead that
does not have a standard Method B soil cleanup level.

m Groundwater Protection. Soil criteria protective of groundwater quality (based on the groundwater
PCULs that are presented in Table 3-3 and discussed in Section 3.1.2). These soil criteria address the
soil to groundwater pathway and were calculated using the MTCA fixed parameter three-phase
partitioning model (WAC 173-340-747[4]). Default assumptions provided in WAC 173-340-747(4)(b)
(Equation 747-1 and Equation 747-2) for vadose and saturated zone soils were used in the
calculations, and model input parameter values (soil organic carbon-water partitioning coefficient [Koc]
and Henry’s Law constants) were taken directly from Ecology’s CLARC Table dated January 2023. The
MTCA Method A soil cleanup levels for unrestricted land use (WAC 173-340-740[2]) obtained from
MTCA Table 740-1 are used for gasoline- (TPH-G), diesel- (TPH-D), and oil- (TPH-O) range petroleum
hydrocarbons that do not have standard Method B soil cleanup levels based on groundwater protection.

MTCA (WAC 173-340-705[6]) specifies that cleanup levels determined using Method B shall not be set at
levels below natural background or the Practical Quantitation Limit (PQL), whichever is higher. Soil PCULs
were initially selected based on the lowest of the applicable risk-based concentrations. The PCULs were
then adjusted upward, as needed, based on background concentrations (metals) and PQLs. The
background metal concentrations used are the Puget Sound region 90t percentile values reported by
Ecology except for arsenic (1053). The natural background concentration for arsenic is based on MTCA
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Table 740-1. The PQLs listed in Tables 3-1 and 3-2 were obtained from OnSite Environmental, Inc. of
Redmond, Washington (OnSite), which is a Washington-accredited laboratory.

The lowest risk-based concentrations for vadose and saturated zone soil are presented in the first two
columns to the right of the individual soil, titled Lowest Risk-Based Concentrations in Tables 3-1 and 3-2. The
lowest risk-based concentrations have not been adjusted for background or PQLs. The soil PCULs for vadose
and saturated zone soil in the last two columns, under the heading Proposed Soil Cleanup Level, have been
adjusted for background and PQLs. The soil PCUL for the saturated zone was utilized for screening data
throughout the UWT Campus.

Additionally, soil PCULs are based on groundwater protection for only those chemicals considered to be
groundwater contaminants of potential concern (COPCs). Groundwater and soil COPCs were determined
based on a statistical evaluation of the Rl dataset (Tables 4-3 and 4-4 [Section 4.5], respectively).
Chemicals were generally considered to be groundwater COPCs if detected at a concentration greater than
the groundwater PCUL at a frequency greater than 10 percent and/or if detected at a concentration greater
than two times the groundwater PCUL. In addition, a COPC was retained for consistency with MTCA Table
830-1 for Petroleum Releases. The identification of groundwater and soil COPCs and the associated
rationale are presented in Tables 4-3 and 4-4 (Section 4.5), respectively. As discussed in Section 2.4.1, a
simplified TEE was performed for the UWT Campus and is included in Appendix D. The exposure analysis
indicated that land use at the UWT Campus and surrounding area makes wildlife exposure unlikely.
Therefore, soil PCULs based on the protection of terrestrial ecological receptors are not required based on
the TEE outcome.

The soil PCULs applicable to each source area may differ based on the receptors present and whether
exposure and transport pathways are complete. Source area specific soil PCULs are discussed below in
Sections 5.0 through 17.0. Tables 3-1 and 3-2 both include soil criteria based on direct contact exposure
and protection of groundwater quality. However, the groundwater PCULs used to calculate soil
concentrations protective of groundwater are different in Tables 3-1 and 3-2:

m Table 3-1. The groundwater PCULs used to calculate soil concentrations protective of groundwater are
based on the protection of drinking water and surface water (see the last column in Table 3-3).

m Table 3-2. The groundwater PCULs used to calculate soil concentrations protective of groundwater are
based on the protection of drinking water only (see the second to last column in Table 3-3).

The conditions at each source area will inform which set of groundwater PCULs is appropriate for the
calculation of soil concentrations protective of groundwater.

3.1.2. Groundwater

Groundwater PCULs developed for the UWT Campus are presented in Table 3-3. The groundwater PCULs
are based on protection of the following media/exposure scenarios:

m Protection of Marine Surface Water. Groundwater numerical criteria are protective of marine surface
water and are based on MTCA standard Method B surface water cleanup levels prescribed in
WAC 173-340-730(3)(b). The Method B surface water cleanup levels are protective of aquatic
organisms and human health. MTCA Method B standard formula values based on the protection of
human health via the consumption of aquatic life were obtained from Ecology’s CLARC Table dated
January 2023. As noted in WAC 173-340-730(3)(b)(iii), the standard formula values are necessary
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when sufficiently protective criteria have not been established under applicable state and federal laws
(e.g., Chapter 173-201A WAC, 40 CFR 131.452, and Section 304 of the Clean Water Act). Ecology
considers a criterion sufficiently protective if the excess cancer risk is not greater than 1 x 105 or the
hazard quotient is not greater than 1 (WAC 173-340-730(5)(b) ). State or federal criteria that are not
sufficiently protective were adjusted to a cancer risk of 1 x 105 or a hazard quotient of 1. These
adjusted values are presented in Table 3-2 in the columns “Carc. Adjusted” and “Non-Carc. Adjusted,”
respectively.

m Protection of Drinking Water. As described in Section 2.4.2, conditions at the UWT Campus meet the
MTCA criteria under 173-340-720 for non-potable water. However, as required by Ecology, groundwater
PCULs for the UWT Campus were developed based on numerical criteria protective of drinking water
use from the MTCA Method B groundwater cleanup levels for potable (drinking) water prescribed in
WAC 173-340-720(4)(b) because of the potential future beneficial use of groundwater as drinking
water. MTCA Method B standard formula values based on the protection of human health via the
consumption of drinking water were obtained from Ecology’s CLARC Table dated January 2023. As
noted in MTCA WAC 173-340-720(4)(b)(iii), the standard formula values are necessary when
sufficiently protective criteria have not been established under applicable state and federal laws (e.g.,
state and federal drinking water Maximum Contaminant Levels). State or federal criteria that are not
sufficiently protective (i.e., that exceeded an excess cancer risk of 1 x 105 or a hazard quotient of 1)
were adjusted to a cancer risk of 1 x 105 or a hazard quotient of 1 (WAC 173-340-720(7)(b). These
adjusted values are presented in Table 3-3 in the columns “Carc. Adjusted” and “Non-Carc. Adjusted,”
respectively. The MTCA Method A groundwater cleanup levels (WAC 173-340-720[3]) obtained from
MTCA Table 720-1 are used for TPH-G, TPH-D, and TPH-O that do not have standard Method B
groundwater cleanup levels based on protection of drinking water.

MTCA (WAC 173-340-705[6]) specifies that cleanup levels determined using Method B shall not be set at
levels below natural background or the PQL, whichever is higher. Groundwater PCULs were initially selected
based on the lowest of the applicable numerical criteria described above. The PCULs were then adjusted
as necessary based on background concentrations (arsenic only) and PQLs. The background value for
arsenic is the natural background groundwater arsenic concentration in the Puget Sound basin (1063). The
PQLs listed in Table 3-3 were obtained from OnSite.

The lowest risk-based concentrations are presented in the first four columns to the right of the individual
groundwater criteria, titled Lowest Risk-Based Concentrations. The lowest risk-based concentrations have
not been adjusted for background or PQLs. The groundwater PCULs in the last four columns, titled Proposed
Groundwater Cleanup Levels, have been adjusted for background and PQLs.

The groundwater PCULs applicable to each source area may differ based on the receptors present and
whether exposure and transport pathways are complete. Source area specific groundwater PCULs are
discussed below in Sections 5.0 through 17.0.

2 United States Environmental Protection Agency (EPA) surface water criteria from 40 Code of Federal Regulations (CFR) 131.45 are included in
Table 3-2. EPA has withdrawn these criteria and the decision to withdraw the criteria is undergoing federal litigation. The 40 CFR 131.45 criteria in
Table 3-2 may be revised pending the outcome of the litigation.
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3.1.3.Indoor Air

Indoor air PCULs and SLs developed for the UWT Campus are presented in Table 3-4. The indoor air PCULs
and SLs were selected for the following exposure scenarios:

m Method B Unrestricted Land Use. Indoor air PCULs are based on the MTCA standard Method B indoor
air cleanup levels protective of human health for unrestricted land use (WAC 173-340-750[3][b]),
obtained from Ecology’s CLARC Table dated January 2023. Unrestricted land use exposure
assumptions for the indoor air SLs are 24 hours per day, 365 days per year, for 30 years.

m Commercial Worker. Indoor air SLs are based on the MTCA Method B indoor air SLs protective of
human health for commercial worker exposure, obtained from Ecology’s CLARC Table dated January
2023. Commercial worker exposure assumptions for the indoor air SLs are 9 hours per day, 250 days
per year, for 25 years.

3.1.4.Soil, Soil Vapor, and Groundwater Vapor Intrusion Screening Levels

In addition to soil, groundwater, and indoor air PCULs developed for the UWT Campus, SLs for the protection
of VI were developed to evaluate whether contaminants detected in soil, groundwater, and/or soil vapor
have the potential to migrate into enclosed spaces at concentrations exceeding indoor air PCULs/SLs
(Section 3.1.3) requiring further VI evaluation. Soil vapor SLs are presented in Table 3-4. Groundwater VI
SLs for contaminants other than benzene and TPH are presented in Table 3-5 and are referenced to the
standard VI MTCA Method B SLs from Ecology’s CLARC Table dated January 2023.

For petroleum sites, Appendix B of Ecology’s VI Guidance presents a process for completing an initial
assessment of the potential intrusion of petroleum vapors. As part of the process, Ecology recommends
the use of soil and groundwater benzene, TPH-G, and TPH-D SLs in combination with vertical and horizontal
separation distances (Table 3-6). The separation distances represent the thickness of clean soil between
the source of petroleum vapors and the lowest point of a current or future building.

3.2. Points of Compliance

Under MTCA, the point of compliance is the point or location where cleanup levels must be attained.
However, MTCA regulation recognizes that a standard point of compliance may not be attainable under all
circumstances. Therefore, a conditional point of compliance may be established to meet the cleanup
standard. The point of compliance (standard or conditional) for contaminants of concern (COCs) in media
of concern will be established during the development of the FS and Draft Cleanup Action Plan (DCAP). The
following sections (Section 3.2.1 through 3.2.3) present the standard point of compliance for evaluating
soil, groundwater, and indoor air results relative to the PCULs.

3.2.1.Soil

Pursuant to WAC 173-340-740(6), the point of compliance is the point or points where the soil PCULs will
be met. For soil cleanup levels based on the protection of groundwater, the point of compliance will be
throughout the soil column (WAC 173-340-740[6][b]). For soil cleanup levels based on protection from
vapors, the point of compliance will be throughout the soil column from the ground surface to the
uppermost groundwater saturated zone (e.g., from the ground surface to the uppermost water table;
WAC 173-340-740[6][c]). For soil cleanup levels based on human exposure via direct contact or other
exposure pathways where contact with the soil is required to complete the pathway, the point of compliance
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will be throughout the soil column from the ground surface to 15 feet pursuant to WAC 173-340-740(6)(d)
and WAC 173-340-7490(4)(b), which represents a reasonable estimate of the depth of soil that could be
excavated and distributed at the soil surface as a result of development activities.

3.2.2. Groundwater

For groundwater, the point of compliance is the point or points where the groundwater PCULs must be met
to comply with the cleanup standards. The standard point of compliance will be throughout the site from
the uppermost level of the saturated zone extending vertically to the lowest depth that could potentially be
affected by WAC 173-340-720(8)(b). As noted above, a conditional point of compliance may be established
if compliance with the PCUL cannot be met within a reasonable restoration time frame. Under this scenario,
Ecology may approve a conditional point of compliance that shall be as close as practicable to the source
area and within the property boundary if it is demonstrated that all practicable methods of treatment are
to be used as part of the cleanup. For contaminants extending off-property, an off-property conditional point
of compliance may be established if the property is not adjacent to surface water. If contamination
approaches a water body via other properties, then PCULs based on the protection of surface water are
used and the affected property owners between the source of contamination and the surface water body
must agree in writing to the use of the conditional point of compliance.

3.2.3.Indoor Air

The point of compliance for soil vapor is ambient air throughout the UWT Campus WAC 173-340-750(6). A
conditional point of compliance (i.e., occupied indoor spaces under a commercial use scenario) may be
established that does not exceed the property boundary and does not pose a threat to human health or the
environment.

4.0 FIELD INVESTIGATIONS AND REMEDIAL ACTIONS

Multiple investigations and remedial actions have been performed for the UWT Campus and surrounding
area since 1991 culminating in the environmental dataset utilized for this Rl Report. Collectively,
environmental data collected as part of the individual investigations and remedial actions since 1991 are
being used to evaluate subsurface conditions and to define the nature and extent of contaminants in the
media of concern including soil, groundwater, and soil vapor. Environmental investigations and remedial
actions completed prior to the 2016 Agreed Order RI (i.e., previous investigations) and other environmental
studies (i.e., capital projects by UW and environmental due diligence studies completed by others) are
summarized in Sections 4.1. and 4.2, respectively. Investigation activities completed by GeoEngineers on
behalf of UW as required by the 2016 Agreed Order are summarized in Section 4.3. The overall quality of
these environmental data for use as part of the UWT Campus Rl is discussed in Section 4.4.

4.1. Previous Environmental Investigations and Other Environmental Studies

Multiple investigations were completed on and near the UWT Campus between 1991 and 2016, including
investigations associated with the 1997 Agreed Order (DE 97HW-S238) between UW and Ecology, various
capital project developments, environmental due diligence during property acquisition (i.e., Phase
Environmental Site Assessments [ESAs]) and investigation activities completed by individual property
owners, Ecology and the City.) These investigations included the completion of 684 borings with 116
temporary and 89 permanent wells, and the collection and analysis of 685 soil samples, 820 groundwater
samples, 29 stormwater samples, 13 sub-slab soil vapor samples, and 31 air monitoring samples.
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An overview of the previous investigations and other environmental studies completed on or near the UWT
Campus is presented in Table 4-1. Investigations presented in Table 4-1, with generalized investigation
areas shown on Figures 4-1 through 4-5, include the following;:

m Environmental investigations completed prior to the 1997 Agreed Order (Pre 1997 Agreed Order
Investigation). Investigation activities conducted between 1993 and 1994 culminating in the
completion of an RI/FS in 1995 for the eastern portion of the UWT Campus.

m Environmental investigations as required by the 1997 Agreed Order (1997 Agreed Order
Investigation). Investigation activities conducted between 1997 and 2002 culminating in the
completion of an Rl in 2002 for the eastern portion of the UWT Campus.

m Supplemental investigations under the 1997 Agreed Order. Investigation activities completed between
2002 and 2015 under the 1997 Agreed Order to address data gaps identified by Ecology in their review
of the 2002 RI and to further evaluate the nature and extent of contamination for the UWT Campus.
Investigation activities included:

= Westerly and Easterly CVOC plumes and Southerly benzene plume have previously been
identified in these areas. A series of five investigations were completed between 2002 and
2013 to evaluate the source of contamination in these areas. The 2013 investigation was also
completed inside select buildings and on selected properties to evaluate potential
contamination that could impact future development.

= Northerly Plume. Investigation activities to evaluate indoor air and groundwater conditions
related to CVOC contamination sourcing from the GWP Building (formerly referred to as Howe).

m Capital Projects. Investigations were necessary prior to and during the construction of 20 separate
capital projects by UW. Investigation activities were completed in part to further support the
characterization of the UWT Campus (specifically following the 1997 and 2016 Agreed Orders) and to
ensure that waste streams generated during building redevelopment and/or infrastructure upgrades
met Washington State solid waste regulations. Capital projects for the UWT Campus have been
completed between 1996 and 2021. In addition to investigation activities completed by UW, performed
the City performed independent investigations as follows:

= 2005. Soil sampling was completed by the City within Market Street to support planning and
in conjunction with storm drain replacement activities.

= 2018. Investigation to evaluate soil and groundwater conditions for an infrastructure project
within Jefferson Avenue.

= 2020. Investigation to evaluate soil and groundwater conditions for an infrastructure project
within Fawcett, South 21st Street, and Market Street.

m Environmental Due Diligence. Multiple Phase Il ESAs were completed during various property
acquisitions by UW between 1992 and 2018. In addition to investigations completed by UW,
independent investigations related to due diligence have been performed by the City and others as
follows:

= Ecology in 2003. Water sampling in storm drain manholes along South 21st Street was
completed by Ecology between Market Street and Pacific Avenue as part of an area-wide
stormwater investigation of Tacoma.

= Farallon Consulting (Farallon) in 2019. Investigation to further evaluate source areas at 1920-
1938 Tacoma Avenue South.
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The chemical analytical data collected as part of these investigations are presented in Appendix E. These
data are used as qualified (see Section 4.4) to support the UWT Campus characterization. Specific details
regarding these investigations, as they pertain to Property-Specific and Area-Wide AOCs (Table 2-1) to
support the development of the CSMs and define contaminant nature and extent, are described in Sections
5.0 through 17.0. Investigation logs for previous environmental investigations and other environmental
studies are presented in Appendix F.

4.2. Previous Remedial Actions

Twenty-two separate remedial actions were completed for the UWT Campus under the 1997 Agreed Order,
during capital projects and as part of environmental due diligence between 1993 and 2021. The remedial
actions are summarized in Table 4-1 and shown on Figures 4-1 through 4-5. Previous remedial actions
completed for the UWT Campus include the following:

B Interim action consisting of injections of EHC treatment reagent® completed to address CVOC
groundwater contamination for the Northerly Plume in 2013.

m Remedial action consisting of an In-Situ Submerged Oxygen Curtain (iISOC) and bioventing in-situ
treatment completed between 2006 and 2010 to address residual TPH soil and groundwater
contamination at the Shaub-Ellison property located at 1902 Pacific Avenue.

m Remedial actions including removal of various petroleum-related USTs and related remedial
excavations of petroleum-contaminated soil for the following areas:

= Cragle Parcel

=  Williams Oil Filter (Science Building)

= 1742 Jefferson (Formerly Standard Qil)

= Jet Parking

= Snoqualmie Library (Formerly Power Station)

= Shaub-Ellison

= 1934-1938 Market Street

=  Walsh Gardner Building

= Sound Care Nursing Home and 1748 Jefferson Way

m Removal of contaminated soil during various capital projects or property purchases completed by UW
and the City, including;:

= Prairie Line Trail

= Joy Building

= Tioga Library

= William W. Philip Hall

= Milgard Hall

= Science Building

= Y Student Center

= South 19t Street and Fawcett Parking Lot
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= Phase IIB Utilities
= Y-Student Center
= Strom Building

m Removal and closure of petroleum-related USTs from multiple locations within the UWT Campus Master
Plan Boundary. UST removal and closure details are further discussed in this Rl Report as it relates to
the various AOCs evaluated. Results of the confirmation sampling indicate that residual petroleum-
related contamination either was not identified at the final limits of the UST removal excavations or
limited quantities of residual contamination remain in place (capped in place with building foundations
or asphalt pavement).

The approximate locations of the remedial actions are shown on Figures 4-1 through 4-5. Confirmation
samples collected to document conditions at the final excavation limits and/or evaluate post-
construction/treatment groundwater conditions are presented in Appendix D. Specific details regarding
these remedial actions as they pertain to Property-Specific and Area-Wide AOCs (Table 2-1), how they
support the development of the CSMs and how they help define contaminant nature and extent are
described in Sections 5.0 through 17.0.

4.3. 2016 Agreed Order Remedial Investigation

Based on the results of environmental investigations and/or remedial actions previously completed at the
UWT Campus (Sections 4.1 and 4.2), UW entered into Agreed Order No. DE 11081 (2016 Agreed Order)
with Ecology to further investigate subsurface conditions and address data gaps identified in the
Rl Work Plan. In accordance with the Rl Work Plan, and associated Rl Work Plan Addenda, soil conditions
were further evaluated through the completion of 251 explorations using test pit (TP), hollow stem auger
(HSA), and sonic drilling methods (Figure 4-6). In addition, groundwater conditions were further evaluated
utilizing a network of new and existing monitoring wells positioned across the UNT Campus and surrounding
area.

The 2016 Agreed Order Rl was completed across multiple field mobilization and sampling events during
2016, 2018, 2019, 2020, and 2021. During each sampling event, analytical results were evaluated
following their receipt, and the Rl Work Plan was amended (Work Plan Addendum No. 1 through 9) in
coordination with Ecology to ensure adequate environmental data were collected to fill all data gaps and to
define the nature and extent of contamination for cleanup evaluation as part of the FS. Ecology participated
in regular progress meetings between 2016 and 2021 to discuss the Rl results and the identified new
potential data gaps based on a review of the Rl dataset and approved subsequent Work Plan Addenda to
meet the requirements of the 2016 Agreed Order. The Rl Work Plan and subsequent addenda are
summarized in Table 4-2. The investigations were completed to the extent practicable based on access
limitations. Investigation locations completed under the 2016 Agreed Order are shown on Figure 4-6.

The investigation activities completed to meet the objectives of the Ecology-approved Rl Work Plan and
subsequent addenda are summarized in the following sections (Sections 4.3.1 through 4.3.4).

4.3.1.Soil Investigation

The soil investigation was completed in general accordance with the Ecology-approved RI Work Plan and
subsequent addenda to characterize the subsurface conditions and to define the nature and extent of
contamination in soil. Exploration locations were selected to collect soil samples to address the specific
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investigation objectives of filling identified data gaps and to provide comprehensive coverage of individual
AOCs (Property-Specific and Area-Wide). Information from previous investigations (described above) and
historical operations were used to support the selection of the soil sample locations. Soil sampling and
analysis completed as part of the Rl are described below in Sections 4.3.1.1 through 4.3.1.2.

4.3.1.1. Soil Sample Collection and Laboratory Analysis

The soil investigation consisted of collecting soil samples from a total of 251 explorations using HSA and
sonic drilling methods between 2016 and 2021. Field screening during sample collection consisted of
visual observations for contamination (i.e., staining, etc.), water sheen testing, and organic vapor
monitoring. The procedures for soil sample collection, handling, field screening, and transport to the
laboratory, as well as exploration logs detailing the materials encountered and field screening results, are
presented in Appendix G.

Soil samples were submitted for chemical analysis based on the results of previous investigations, the
presence of fill, and/or proximity to specific historical features (i.e., chlorinated source area and/or
petroleum-related source area) as described in the Rl Work Plan and to meet MTCA Table 830-1 for
Petroleum Releases (WAC 173-340-700). Selected soil samples were submitted for a combination of the
following analyses:

m Volatile organic compounds (VOCs) by Environmental Protection Agency (EPA) Method 8021 or 8260.

m Polycyclic Aromatic Hydrocarbons (PAHs) by EPA Method 8270 SIM.

m Hydrocarbon Identification by Northwest Total Petroleum Hydrocarbon Identification Method
(TPH-HCID).

m  TPH-G by Method NWTPH-GXx.
m  TPH-D and TPH-O by Method NWTPH-Dx.
B Metals including arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver by

EPA 6000/7000 Method Series.

Soil samples obtained during the Rl were submitted to OnSite or Test America of Tacoma, Washington
(Test America), Ecology-certified laboratories, for chemical analysis. The analytical results for soil samples
collected as part of the Rl are presented in Appendix H. Chemical analytical laboratory reports for soil
samples collected during the 2016 Agreed Order Rl are included in Appendix I. Chemical results related to
the individual investigation areas are presented and further discussed in Sections 5.0 through 17.0.

Additionally, select soil samples collected during the RI were also submitted for a combination of the
following physical analyses:

m Grain-size analysis in accordance with American Society for Testing and Materials (ASTM) D 421 and
ASTM D 422.

m Bulk density in accordance with ASTM Method D2937.

m Moisture content in accordance with SM 2540 G-97.

m Porosity in accordance with United States Army Corps of Engineers Engineering (USACE)
Method 1110-2-1906.
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m Total organic carbon by EPA method 9060.
m pH by EPA method SW9045D.

Campus soils range from low-plasticity silt to sand and gravel deposits with varying amounts of silt. These
soil types are consistent with the geologic units presented in Section 2.3.2 above. Physical analytical
laboratory reports are presented in Appendix J.

4.3.1.2. Deviations from the Rl Work Plan
The following deviations from the RI Work Plan were noted during the soil field investigation:

m Explorations A6-B11, A6-B12, A6G-MW13M, A7-MWA4S, A7-MW7S, A8-MW1S, A8-TP, A10-MW2D,
A11-B10A, A11-B16, A11-MWA4S, A11-MW16S, A11-MW19S, A11-MW34D, A11-MW34S, BA-MW1S,
JS-MW5S, PS5-DP8, UG-MW10S, UG-MW11S, and UG-MW15S were not completed either due to access
limitations, the presence of buried or overhead utilities, and/or were not relocated due to their
proximately to other borings (historical and/or 2016 Agreed Order Rl locations). Ecology was consulted
when a particular location either could not be accessed, or the relocation of a proposed boring would
have resulted in placing it near a previous boring.

m Physical analysis was not completed on borings completed in 2021. The soil samples were archived,
and physical analysis can be completed in the future as required by the FS.

4.3.2. Groundwater Investigation

The groundwater investigation was completed in general accordance with the Ecology-approved
RI Work Plan and subsequent addenda to characterize groundwater flow characteristics and gradients at
the UWT Campus and to define the nature and extent of contamination in groundwater. To meet the
objectives of the groundwater investigation, 142 permanent wells were installed with “grab” water samples
collected at an additional 33 temporary well locations. Monitoring well locations installed as part of the
2016 Agreed Order RI, shown on Figure 4-6, were selected to address data gaps identified in the Rl Work
Plan and to provide comprehensive coverage of the UWT Campus. Information from previous investigations
(described above) and historical operations were used to support the selection of the well (permanent and
temporary) locations and the locations (both new and existing) for hydrogeologic testing and groundwater
sampling. The procedures for monitoring well installation and development are presented in Appendix G.
Survey documents to locate and document ground surface elevations are presented in Appendix K.

Aquifer testing completed to evaluate groundwater flow and gradients are described in Section 3.4.2.1.
Groundwater sampling and analyses are described in Section 3.4.2.2.

4.3.2.1. Hydrogeologic Testing

Hydraulic conductivity testing and UWT Campus-wide groundwater elevation monitoring were completed to
characterize hydrogeologic properties of the geologic units present at the UWT Campus and surrounding
area and to evaluate groundwater flow characteristics and gradients for the Qvi and Qva aquifers. In
accordance with the Rl Work Plan (and subsequent addenda), hydraulic conductivity was estimated by
conducting rising- and falling-head slug tests in 81 new and existing monitoring wells across the
UWT Campus. To evaluate campus-wide flow and gradients, pressure transducers were deployed in up to
82 monitoring wells with water level readings collected between October 2016 and September 2021.
Monitoring well locations where slug tests and pressure transducers were deployed are shown on
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Figures 4-7 and 4-8, respectively. Procedures used to measure the hydraulic conductivity of groundwater
are presented in Appendix G.

During each slug test, groundwater levels in the well being evaluated were measured and recorded both
manually and using a pressure transducer with a data logger. The slug test groundwater level data were
evaluated using spreadsheet software and then plotted to identify the type of hydraulic response and to
derive estimates of hydraulic conductivity in the vicinity of the wells evaluated. The specific procedures
used to perform the hydraulic conductivity testing and an evaluation of the test results are presented in
Appendix L. The results from hydraulic conductivity testing completed as part of the Rl are discussed further
in Sections 5.0 through 17.0 as they relate to the individual Property-Specific and Area-Wide AOCs.

Water level measurements were recorded in select monitoring wells using pressure transducers with data
loggers to evaluate seasonal changes in groundwater elevations and flow characteristics for the Qvi and
Qva aquifers. A separate pressure transducer with a data logger was used to record barometric pressure
changes during the study. The barometric data were used to correct the groundwater level data for
barometric effects. The results of the groundwater gradient and flow study were used to estimate
groundwater gradients across the UWT Campus. The specific procedures used to perform the groundwater
gradient and flow study and an evaluation of their results are presented in Appendix L. Seasonal variations
and flow characteristics for the Qvi and Qva aquifers based on the results of this study are presented in
Section 2.3.2 and discussed further in Sections 5.0 through 16.0 as they relate to the individual Property-
Specific and Area-Wide AOCs.

4.3.2.2. Groundwater Sample Collection and Chemical Analysis

Groundwater samples were collected from temporary wells during discrete sampling events corresponding
to the time of various soil investigation activities. Additionally, up to five rounds of groundwater monitoring
were completed from permanent wells to characterize groundwater conditions for the UWT Campus. This
campus-wide groundwater monitoring was completed as a discrete event in December 2016 and then on
a semi-annual basis between March 2018 and September 2020 in general accordance with the Rl Work
Plan and subsequent addenda. Groundwater samples were collected using a decontaminated non-
dedicated bladder pump after field-measured water quality parameters (turbidity, temperature,
conductivity, pH, dissolved oxygen [DO], and oxygen reduction potential [ORP]) stabilized. The procedures
for groundwater sample collection, handling, and transport to the laboratory are presented in Appendix G.
Water quality parameters measured at the time of sample collection are presented in Appendix H.

Groundwater samples were submitted for chemical analysis based on the results of previous investigations,
the presence of fill, and/or proximity to specific historical features (i.e., chlorinated source area and/or
petroleum-related source area) as described in the Rl Work Plan and to meet MTCA Table 830-1 for
Petroleum Releases (WAC 173-340-700). Selected groundwater samples were submitted for a combination
of the following analyses:

m VOCs by EPA Method 8021 or 8260.

m  Semi-volatile organic compounds (SVOCs) by EPA Method 8270/SIM.

m PAHs by EPA Method 8270 SIM.

m Hydrocarbon ldentification by Method NWTPH-HCID (TPH-HCID).

m  TPH-G by Method NWTPH-Gx.
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m TPH-D and TPH-O by Method NWTPH-Dx.
m Total and/or dissolved lead by EPA Method 200.

m Dissolved gases including ethene, ethane, and methane by method RSK 175.

Additionally, select groundwater samples collected during the RI were also submitted for a combination of
the following geochemical analyses:

m Total iron by EPA Method 6010.

m Nitrate and nitrite by EPA Method 353.2.

m Total organic carbon (TOC) by Method 415.1.

m Biochemical oxygen demand (BOD) by EPA Method SM5210B.

Groundwater samples obtained during the Rl were submitted to OnSite or Test America for chemical
analysis. The methods and procedures for the collection, handling, and transport of groundwater samples
for laboratory analysis are presented in Appendix G. The analytical results for groundwater samples
collected as part of the Rl are presented in Appendix H. Chemical analytical laboratory reports for
groundwater samples collected during this Rl are included in Appendix |. Chemical results related to the
individual investigation areas are presented and further discussed in Sections 5.0 through 17.0.

4.3.2.3. Deviations from the RI Work Plan

There were no significant deviations from the RI Work Plan for the groundwater investigation with the
exception of groundwater sample collection from locations AG-MW13M, A7-MWA4S, A7-MWT7S, A8-MW1S,
A10-MW2D, A11-B16, A11-MW4S, A11-MW16S, A11-MW19S, A11-MW34D, A11-MW34S, BA-MW1S,
JS-MWS5S, UG-MW10S, UG-MW11S and UG-MW15S which were not completed (see rationale presented in
Section 4.3.1.2). Additionally, transducers were not installed in wells A11-MW17S, UG-MW5, PS3-MW1S,
and PS3-MW1D.

4.3.3.Indoor/Outdoor Air and Soil Vapor Investigation

Air sampling (indoor and outdoor) was completed in general accordance with the Ecology-approved Rl Work
Plan and subsequent addenda to evaluate the potential for VI into occupied UWT Campus buildings at
select locations based on previous investigation results. Air sampling investigation areas are shown on
Figure 4-6 and further discussed in Sections 4.3.3.1 and 4.3.3.2 below.

4.3.3.1. Indoor Air and Soil Vapor Collection and Laboratory Analysis

A VI evaluation, including sub-slab and indoor and ambient (outdoor) air samples, was conducted in
May 2017 within four buildings (Garretson Woodruff & Pratt, Birmingham Block [BB], Birmingham Hay &
Seed [BHS], and West Coast Grocery [WCG] Buildings). Additionally, a VI evaluation was completed within
the Federal Courthouse in March 2018 after access was granted. As part of these evaluations, 11 sub-slab
soil vapor and 18 indoor and ambient air samples were collected to characterize and evaluate the soil
vapor conditions and evaluate the potential for VI in these buildings. Sub-slab soil vapor samples were
collected using Vapor Pin® sampling devices. Indoor and outdoor air samples were collected within the
buildings and on the roof of the buildings near the heating, ventilation and air conditioning (HVAC) intakes
using 6-liter Summa canisters equipped with an 8-hour flow controller. The sub-slab soil vapor, indoor, and
ambient air samples were submitted to an analytical laboratory for chemical analysis of CVOCs including
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TCE, PCE, DCE (1,1-dichloroethylene), cis-DCE (cis-1,2-dichloroethylene), trans-DCE (trans-1,2-
dichloroethylene), and vinyl chloride by EPA Method TO-15 for the soil vapor samples and EPA Method
TO-15 SIM for the indoor and ambient air samples.

A subsequent VI evaluation was conducted in June 2020 at one of the four buildings (BB; Figure 4-6) at the
request of Ecology. As part of this evaluation, one indoor air sample was collected within the BB building
and two ambient air samples (one near the HVAC intake on the roof of the BB building and one near the
HVAC intake on the north-adjacent Joy building) were collected. The samples were submitted to an
analytical laboratory for chemical analysis of TCE, PCE, DCE, cis-DCE, trans-DCE, and vinyl chloride by
EPA Method TO-15 SIM.

The procedures for vapor sample collection, handling, and transport to the laboratory are presented in
Appendix G. The analytical results for vapor samples collected as part of the Rl are presented in Appendix H.
Chemical analytical laboratory reports for soil samples collected during this Rl are included in Appendix I.
Air sampling results as they relate to the potential for VI into occupied spaces at the individual investigation
areas are presented and further discussed in Sections 5.0 through 17.0.

4.3.3.2. Deviations from the Rl Work Plan
There were no significant deviations from the Rl Work Plan for the Air and Soil Vapor Investigation.

4.3.4.Passive Soil Vapor Survey

A passive soil vapor survey was conducted in the vicinity of the sanitary sewer mainline within
Tacoma Avenue South, generally between South 18t Street and South 19t Street, and within the footprint
of the building located at 1722 Tacoma Avenue South completed in general accordance with the Ecology-
approved Rl Work Plan and subsequent addenda. These soil vapor surveys used Amplified Geochemical
Imaging (AGI) passive sorbent samplers. The purpose of the passive soil vapor sampling was to provide a
high-resolution dataset to characterize soil vapor to assist in identifying locations for follow-up soil and
groundwater sampling. The passive soil vapor samplers consisted of an absorbent material that collects
VOCs in soil vapor over a 3 to 6-day period. The compounds of interest are then thermally desorbed by the
laboratory to be quantified by mass spectrometry. Survey activities completed in the vicinity of the City’s
sanitary sewer within Tacoma Avenue South and for the 1722 Tacoma Avenue South area are summarized
below.

4.3.4.1. Tacoma Avenue South Sanitary Sewer Passive Soil Vapor Survey

In May 2020, a total of 29 passive soil vapor samplers were installed along an approximate 1,000-foot
section of sanitary sewer mainline located within Tacoma Avenue South, between about 250 feet north of
South 18th Street and 150 feet south of South 19t Street (Figure 4-8). The soil vapor survey was conducted
in three test areas: Test Area 1, Test Area 2, and Test Area 3. Three soil vapor samples were collected from
Test Area 1, which was used as a control area assumed to be upgradient of the potential contaminant
source. Six soil vapor samples were collected from Test Area 2, located about 50 feet south of Test Area 1,
in the ROW adjacent to the building at 1722 Tacoma Avenue South. Twenty soil vapor samples were
collected from Test Area 3, located in the Tacoma Avenue South ROW about 300 feet south of Test Area 1
and extending across South 19t Street adjacent to the building at 1902 Tacoma Avenue South. Passive
vapor samples were also placed in five manholes located within Tacoma Avenue South between South 17t
Street and South 21st Street. One sampler was damaged during sampling and was not analyzed. Upon
collection, the samplers were submitted to AGI for VOC analysis.
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4.3.4.2. 1722 Tacoma Avenue South

In October 2020, 35 passive soil vapor samplers were installed within the footprint of the building at 1722
Tacoma Avenue South. The soil vapor samplers were located to correspond with historic building features
and areas where solvents may have been handled and/or disposed of, including around former plumbing
features (e.g., sinks and floor drains) and at the locations of rooms/areas identified as having a chemical
use (e.g., solvent room, acid room, etc.). Upon collection, the samples were submitted to AGI for VOC
analysis. Soil vapor chemical analytical results for the sanitary sewer mainline and 1722 Tacoma Avenue
South are presented in Appendix N and further discussed below (Section 13.0) as they relate to
contaminant nature and extent.

4.3.5. Stormwater/Sanitary Sewer Investigation

4.3.5.1. Stormwater and Sanitary Sewer Sample Collection and Laboratory Analysis

The stormwater/sanitary sewer sampling activities were completed in general accordance with the Ecology-
approved RI Work Plan and subsequent addenda to evaluate potential source areas and the migration of
contaminants within the City’s utility infrastructure to other portions of the UWT Campus. Sampling activities
included the evaluation of baseline flow through these systems, and the collection of water and sediment
samples at select locations, as discussed below.

The condition of select sections of the sanitary sewer and stormwater system was evaluated in general
accordance with the Ecology-approved Rl Work Plan and subsequent addenda and the investigation
generally included:

m Stormwater System West of Market Street. Documented base water flow in the stormwater system in
15 manholes during each campus-wide groundwater sampling event. Water samples were collected
from nine manholes where water was observed flowing in the system.

m 1934-1938 Market Street and Market Street. Completed a video of the sanitary sewer and stormwater
system within the 1934-1938 Market Street Building parking lot to evaluate the condition and location
of laterals to adjacent buildings. Water samples were collected from two catch basins within Market
Street and sediment and water samples were collected from three drains in the parking lot of 1934-
1938 Market Street.

m Potential Dry Well in ROW and East of 1922 Tacoma Avenue South. Sediment and water samples
were collected from the material within the potential dry well (TAC-Manhole). The water within the
manhole was also removed via a vacuum truck to allow for video inspection in 2020.

A total of 54 water samples were collected from the stormwater system between 2016 and 2020. Three
sediment samples were collected in the 1934-1938 Market Street parking lot drains in September 2019.
Two water samples and one sediment sample were collected from the potential dry well in May 2019 and
July 2020. Selected sediment and water utility samples were submitted for a combination of the following
analyses:

m VOCs by EPA Method 8021 or 8260.
m  TPH-G by Method NWTPH-Gx.
m  TPH-D and TPH-O by Method NWTPH-Dx.
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Water and sediment samples obtained during the Rl were submitted to OnSite for chemical analysis. The
methods and procedures for the collection, handling, and transport of samples for laboratory analysis are
presented in Appendix G. The analytical results for water and sediment samples collected as part of the Rl
are presented in Appendix H. Chemical analytical laboratory reports for water and sediment samples
collected during this Rl are included in Appendix I. Chemical analyses related to the individual investigation
areas are presented and further discussed in Sections 5.0 through 17.0.

In addition, video surveys were completed on stormwater and sanitary sewer systems after 2018 to identify
the laterals to adjacent buildings and to prevent damage to the laterals during drilling.

4.3.5.2. Tacoma Avenue South Sanitary Sewer Assessment

City inspection records (2008 and 2011 assessment [Appendix M]) of the sanitary sewer mainline located
within Tacoma Avenue South, between South 17t Street and South 21st Street were reviewed to evaluate
potential migration pathways for contaminants to enter and/or exit this system given its proximity to
potential adjacent source areas. The sanitary sewer mainline in this area is constructed with approximately
2-foot-long terra cotta pipe sections with grouted joints. Lateral pipes feeding the sewer main pipe from
buildings constructed along Tacoma Avenue South were joined to the sewer mainline using both factory
taps and post-construction break-ins with grouted connections.

Results of our review of the City’s 2008 and 2011 assessments identified numerous holes, cracks, and
areas of settled deposits. These cracks and holes were identified as preferential pathways for contaminant
migration into and/or out of the sanitary sewer along Tacoma Avenue South and are further discussed in
Section 13.0.

4.3.5.3. Deviations from the RI Work Plan
There were no significant deviations from the Rl Work Plan as part of the Stormwater/Sanitary Sewer
Investigation.

4.3.6.Geophysical Surveys

Geophysical surveys were completed at various portions of the UWT Campus to locate underground utilities
(e.g., electric conduits, sanitary sewer pipes, stormwater pipes, etc.) and USTs, and to help identify magnetic
anomalies recorded in previous investigations, and/or identify geologic anomalies encountered during
drilling activities (e.g., voids). These surveys included ground penetrating radar (GPR),
electromagnetic (EM), and microgravity surveying methods. Geophysical survey reports are included in
Appendix O and are discussed in Sections 4.3.5.1 through 5.3.5.3, below.

4.3.6.1. Ground Penetrating Radar and Electromagnetic Survey—1922 Tacoma Avenue South Property

In accordance with the RI Work Plan, GPR, and EM surveys were completed in January 2021 by
Global Geophysics, LLC at 1922 Tacoma Avenue South. The surveys were conducted to locate buried
utilities and possible USTs that could be potential contaminant sources. The GPR method used an antenna
to emit electromagnetic pulses at regular intervals to map subsurface features. Similarly, the EM method
transmits electromagnetic pulses that induce eddy currents in buried metallic objects.

Multiple linear anomalies were identified during the GPR survey and were interpreted as buried utilities.
Three anomalies were identified during the EM survey, including two buried metal objects and one linear
pipe. The two buried metal objects were determined not to be USTs based on the depth, size, and shape
indicated in the geophysical profile.
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4.3.6.2. Microgravity Survey—1701 Tacoma Avenue South Property (Upton)

A microgravity survey was conducted at the Upton Parcel located at 1701 Tacoma Avenue South in October
2018 by Dr. Kevin Mickus, Ph.D. (Missouri State University, Springfield). The microgravity survey method
used a gravimeter to measure differences in the densities of subsurface materials to determine the size
and shape of potential subsurface voids. Such a void was encountered during drilling operations at boring
location AG-MW5D (see Figure 4-6) between about 30 and 42.5 feet bgs. The void at this location is believed
to be the result of an ice block buried during the most recent (Vashon Stade) period of glaciation. The
microgravity survey confirmed the lateral extent of the void encountered during drilling. However, the
vertical extent of the void could not be determined.

4.3.6.3. Ground Penetrating Radar and Electromagnetic Survey— 1755 Fawcett Avenue (Kelly)

GPR and EM surveys were completed at the northwest corner of the intersection of South 19t Street and
Court D to evaluate the presence or absence of a potential UST left in place during building demolition. No
UST was found at this location.

4.3.6.4. Deviations from the Rl Work Plan
There were no significant deviations from the Rl Work Plan for the Geophysical Investigation.

4.4. Environmental Data Used for the UWT Campus Remedial Investigation

The analytical results collected by GeoEngineers under the Ecology-approved Rl Work Plan and associated
addenda to fulfill the requirements of the 2016 Agreed Order underwent data validation as discussed in
the following section (Section 4.4.1) were determined to be of acceptable quality for use. Laboratory data
reports and associated validation reports are presented in Appendix | and P, respectively.

Soil, groundwater, sub-slab vapor, indoor air, and/or stormwater data from previous investigations of the
UWT Campus were also reviewed for technical quality for use as part of the RI. Environmental data in which
sample locations, sample depth, analytical methods, and chemical analytical results could be verified were
considered acceptable for use by the Rl to evaluate COPCs and contaminant nature and extent as
documented by this report. A review of the chemical analytical data collected as part of previous
environmental investigations and their technical quality for use by the Rl are presented in Table 4-1.

4.4.1. Data Validation

Analytical data collected by GeoEngineers in accordance with the Rl Work Plan and Addenda between 2016
and 2021 were reviewed in accordance with EPA guidelines for data review (1049, 1050) to determine
whether the laboratory reporting limits (RLs) were less than the applicable soil, groundwater, water, or air
SLs for the chemicals analyzed, and if accuracy and precision were sufficient to provide defensible data.
Chemical analytical data reports for the 2016 Agreed Order Rl are presented in Appendix |. Data validation
reports for these data packages are presented in Appendix P.

4.5. Determination of Contaminants of Potential Concern

Chemical analytical results as qualified were determined to be acceptable for use for the RI. Note that
acetone, methylene chloride, and carbon disulfide were detected in numerous soil and groundwater
samples. However, these contaminants are generally considered laboratory contaminants due to the lack
of historical use of these compounds at the subject properties, and the limited number of detections
observed. Summary statistics for COPCs evaluated as part of the UWT Campus Rl are presented in Tables
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4-3 through 4-5. Table 4-3 presents COPCs for VI. Table 4-4 presents COPCs for groundwater. Table 4-5
presents COPCs for soil.

Environmental data for soil and groundwater samples were compared to the PCULs presented in
Section 3.0 to identify: (1) which contaminants were not detected; (2) the magnitude of contaminant
concentration relative to the PCUL; and (3) the frequency at which a contaminant exceeded a PCUL. Tables
4-3 through 4-5 present summary statistics for the number of samples analyzed, the frequency at which
analytes were detected at a concentration greater than the PCUL or SL for VI, and the magnitude of the
exceedance (i.e., exceedance factor). Analytes that were detected at concentrations greater than the PCUL
were retained as COPCs if they met either of the following criteria:

1. The analyte had an exceedance frequency of at least 10 percent; and/or

2. The analyte had an exceedance ratio of 2 (i.e., greater than 2 times the PCUL) or more.

The frequency at which a contaminant exceeds the PCUL or SL for VI is termed the “exceedance frequency
(EF).” The magnitude by which a contaminant exceeds the PCUL is termed the “exceedance ratio (ER).” The
ER is derived by dividing the detected contaminant concentration by the concentration of the PCUL while
the exceedance frequency is derived by dividing the number of samples detected at a concentration greater
than the PCUL by the total number of samples analyzed.

Evaluation of COPCs in each medium was completed in a stepwise fashion where VI potential was followed
by groundwater and then the soil was evaluated. For VI potential (Table 4-3), soil and groundwater data
were screened to determine whether there was a sufficient concentration that a contaminant could
volatilize and potentially migrate into an occupied enclosed space (i.e., potentially complete exposure
pathway). If the VI pathway was determined to be incomplete (i.e., EF less than 10 percent or ER less
than 2), VI analytes were not retained for further evaluation. If the EF was greater than 10 percent or the
ER was greater than 2, then the COPC was retained for further evaluation for the individual AOCs (see
Sections 5.0 through 17.0).

Groundwater data were then compared to PCULs for protection of marine surface water and drinking water,
to identify groundwater COPCs (Table 4-4). For this evaluation, an analyte was retained as a COPC if either
the EF was greater than 10 percent or EF was greater than 1 for the protection of surface water and/or
drinking water PCUL. If an analyte was identified as a groundwater COPC, then the soil to groundwater
exposure pathway was determined to be complete and the corresponding analyte in soil was compared to
PCUL for both the protection of groundwater (surface water and drinking water) and direct contact (Table
4-5). If an analyte was not identified as a groundwater COPC, then the soil to groundwater exposure pathway
was determined to be incomplete and the corresponding analyte was only compared to PCUL protective of
direct contact (Table 4-5). COCs identified for each medium are summarized in the following sections.

4.5.1. Contaminants of Potential Concern for Vapor Intrusion
Table 4-3 presents the COPC evaluation for VI potential on a UWT Campus-wide basis utilizing soil and
groundwater data from 1993 to 2021. Identified COPCs for VI potential include the following;

m TPH. TPH-G and TPH-D are identified as COPCs for potential VI.

m BTEX. Benzene, toluene, ethylbenzene and total xylenes (BTEX) are identified as COPCs for potential
VI.
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m CVOCs. PCE, TCE, cis-DCE, vinyl chloride, DCA, and chlorobenzene are identified as COPCs for potential
VL.

m Other VOCs. 1,2,4-trimethylbenzene  (1,2,4-TMB), 1,3,5-trimethylbenzene  (1,3,5-TMB),
1,2-dibromoethane (EDB), 1,2-dichloroethane (EDC) and naphthalene are identified as COCs for
potential VI.

Summary statistics for potential VI for individual Property-Specific and Area-Wide AOCs (see Section 2.2.1)
are presented in Appendix Q and further discussed in Sections 5.0 through 17.0.

4.5.2. Groundwater Contaminants of Potential Concern

Table 4-4 presents the COPC evaluation for groundwater on a UWT Campus-wide basis utilizing groundwater
data from 1993 to 2021. Identified groundwater COPCs include the following:

m TPH. TPH-G, TPH-D, and TPH-O are identified as COPCs for groundwater.

m BTEX. BTEX are identified as COPCs for groundwater.

m CVOCs. CVOCs and breakdown products of CVOCs including PCE, TCE, trans-DCE, cis-DCE, DCE, vinyl
chloride, TCA, DCA, chloroethane, and chlorobenzene are identified as COPCs for groundwater.

m Other VOCs. 1,2,4-TMB and 1,3,5-TMB are identified as COPCs for groundwater.

m PAHs. Naphthalene is identified as COPC for groundwater.

In addition, other petroleum-related VOCs including EDC, EDB, and methyl tert-butyl ether (MTBE) were
retained as a COPC for consistency with MTCA Table 830-1 for Petroleum Releases. Other analytes were
not selected as COPCs because they were infrequently detected and/or did not exceed the groundwater
PCUL for the protection of drinking water and surface water. Groundwater summary statistics for individual
Property-Specific and Area-Wide AOCs (see Section 2.2.1) are presented in Appendix Q and further
discussed in Sections 5.0 through 17.0.

4.5.3.Soil Contaminants of Concern

Table 4-5 presents the COPC evaluation for soil on a UWT Campus-wide basis. Identified soil COPCs include
the following:

m TPH. TPH-G, TPH-D, and TPH-O are identified as COPCs for soil.

m BTEX. BTEX are identified as COPCs for soil.

m CVOCs. PCE, TCE, trans-DCE, cis-DCE, DCE, vinyl chloride, TCA, DCA, chloroethane, and chlorobenzene
are identified as COPCs for soil.

m Other VOCs. 1,2,4-TMB and 1,3,5-TMB are identified as COPCs for soil.

m PAHs. Naphthalene and total cPAH calculated using the toxicity equivalent quotient (TEQ) methodology
are identified as COPCs for soil.

m Metals. Arsenic, cadmium, and lead are identified as COPCs for soil.

In addition, other petroleum-related VOCs including EDC, EDB, and MTBE were retained as COPCs for
consistency with MTCA Table 830-1 for Petroleum Releases. Other analytes were not selected as CPOCs
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because they were infrequently detected and/or did not exceed the soil PCULs. Soil summary statistics for
individual Property-Specific and Area-Wide AOCs (see Section 2.2.1) are presented in Appendix Q and
further discussed in Sections 5.0 through 17.0.

5.0 REMEDIAL INVESTIGATION—CRAGLE

5.1. Introduction

Cragle is located at 1950 South C Street in Tacoma, Washington (Figure 5-1). Environmental data collected
during soil and groundwater environmental investigations (further discussed in Section 5.3) provide the
information needed to define the nature and extent of contamination in media of concern and to complete
an evaluation of cleanup actions to address the identified contamination. These data indicate the presence
of TPH-G, TPH-D, TPH-O, BTEX, petroleum-related VOCs, naphthalene, and cPAHs in soil, and TPH-D and
benzene in groundwater at concentrations greater than their respective PCULs. Summary statistics for soil
and groundwater identifying COCs for Cragle are presented in Tables Q-1 and Q-2 (Appendix Q). Specifically,
historical operations causing COC releases included fuel distribution operations by the Pacific Fuel
Company and Griffin Fuel Company (which operated between 1889 and at least 1969), auto storage,
service operations by multiple companies (which operated between 1928 and 1989) and used oil recycling
by Arrcom QOil and Ramcor (which operated between 1981 and 1984).

However, most of the identified soil contamination was removed between the 1990s and 2020 through
multiple phases of remedial actions including excavation and soil treatment . The extent of residual TPH-G,
TPH-D, TPH-O, BTEX, naphthalene, cPAHs, and petroleum-related VOC soil contamination (Cragle Site;
Figure 5-1) is currently limited to the central and eastern portions of Cragle and within portions of South C
Street from approximately 2 to 22 feet bgs. In groundwater, localized exceedances of TPH-D and benzene
were observed in the shallow Qvi aquifer immediately downgradient of the remedial excavation area (within
South C Street). In 2022, the Milgard Hall Capital Project replaced the previous UWT Campus parking lot
with the Milgard Hall building. Engineering controls including a sub-slab vapor mitigation system and
surrounding hardscapes (sidewalks, parking lot, pavement in South C Street) were constructed in
conjunction with the Milgard Hall building to prevent direct contact with the residual contamination and
potential migration of contaminant vapors from entering the occupied indoor spaces. Additionally, the
stormwater collection system for Milgard Hall and the surrounding area limits infiltration of precipitation
that could contribute to contaminants leaching from soil to groundwater. Residual soil and groundwater
contamination for the Cragle Site (as defined by TPH-G, TPH-D, TPH-O, BTEX, naphthalene, cPAHs, and/or
petroleum-related VOC PCUL exceedances) based on post-remedial action data is generally stable and not
migrating further downgradient of this area.

In addition, environmental data collected as part of the Rl indicate a CVOC-contaminated groundwater
plume that extends beneath the central and northern portions of Cragle associated with the Easterly Plume.
Groundwater contamination associated with the Easterly Plume is further discussed in Section 15.0.

Cragle (AOC 1 in the 2016 Agreed Order) and the Cragle Site (residual TPH-G, TPH-D, TPH-O, BTEX,
naphthalene, cPAHs, and petroleum-related VOCs contamination in soil and TPH-D and benzene
contamination in groundwater) are shown relative to surrounding features on Figure 5-1. Terminology for
Cragle referenced by this Rl is described below:
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m Cragle. The source property or point of release for contamination associated with historic operations
on Pierce County Parcel No. 2019050027 (1.08-acre parcel). Historically, the parcel was split into two
parcels (2019050023 and 2019050025) and did not include the ROW.

m Cragle Site. The area and media containing contamination exceeding PCULs associated with historical
operations and/or land use.

m Milgard Hall Capital Project. The Milgard Hall Capital Project was completed in 2021/2022 for
construction of the UW Milgard Hall building. The extent of the Milgard Hall Capital Project included the
central and northern portions of Cragle for the new building as well as portions of the surrounding
parcels for parking lot improvements, pedestrian access, and new utility infrastructure.

m PLT. The source property or point of release for contamination associated with historic operations on
Pierce County Parcel No. 0320043155, which is further discussed in Section 7.0.

m Snoqualmie Library. The source property or point of release for contamination associated with historic
operations on Pierce County Parcel No. 2019050026, which is further discussed in Section 12.0.

m Easterly Plume. The extent of CVOC (TCE, cis-DCE, trans-DCE, DCE, vinyl chloride, and chlorobenzene)
contamination associated with historic operations at 1934-1938 Market Street and within Commerce
Street and South C Street, which is further discussed in Section 15.0.

Specific details regarding the historical property use leading to the release of contaminants, Rl activities
completed to date, the CSM, and the nature and extent of contamination associated with Cragle are
summarized below.

5.2. Property Conditions
5.2.1.Location and Description

Cragle is located at 1950 South C Street in the southeast portion of the UWT Campus between South C
Street and the PLT pedestrian corridor north of South 21st Street (Figure 5-1). Cragle has recently been
redeveloped with the construction of the Milgard Hall building and an associated parking lot (Milgard Hall
Capital Project). The ground surface is predominantly covered by pavement and the new Milgard Hall
building except for limited landscaped areas. The finished floor elevation of the new Milgard Hall building
is 79.5 feet. The surrounding area slopes down to the north with ground surface elevations ranging from
approximately 83 to 70 feet within South C Street and from approximately 90 to 82 feet within the PLT
pedestrian corridor. Milgard Hall is connected to the PLT pedestrian corridor by a series of ramps and stairs.
The redevelopment of the PLT pedestrian corridor as part of the PLT Capital Project is further described in
Section 7.0.
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5.2.2._Historical Land Use

Historically, Cragle was used for varying commercial
purposes including coal storage and distribution,
wood storage, fuel yard operations, auto-related
operations (painting, maintenance, and storage of
cars, trucks, and golf carts), and used oil recycling.
The used oil recycling operation was regulated as a
hazardous waste treatment, storage, and disposal
facility (TSDF) by the EPA. The operational periods for
these various land wuses overlap and are
inconsistently reported. However, available records
indicate the following:

m 1896. Fuel (coal) storage and distribution

(Tacoma Bituminous Paving Company). Photo 5-1. Circa 1965 photograph of Griffin-Galbraith Fuel
Company.

m 1889-1969. Fuel distribution-related operations
including coal and presto log storage (Pacific Fuel Company, Griffin Fuel Company, and Griffin and
Galbraith)

B 1928-1989. Auto-related uses including storage and service operations for trucks, cars, and golf carts
(Twenty-First Street Garage, Double R Trucking, Ace Motor Truck Company, Roger’'s Auto Electric
Service, Schinnell Body and Fender, Harley-Davidson Golf Carts, Holman Trucking, Ace Motor Truck
Company).

m 1981-1984. Used oil recycling (Hazardous waste TSDF) operations associated with EPA Identification
Number WAD-98066-47 18 (Arrcom Qil, Ramcor).

B 1993. Petroleum-contaminated soil treatment.
m 1994-2021. UWT Campus paved parking.
B 2021-2022. Milgard Hall building construction for academic use with associated UWT Campus parking.

Multiple buildings and structures on Cragle were associated with the historical commercial/industrial land
uses described above. Those buildings and structures included three warehouse style-buildings, a coal
shed on the southern half of the property, two coal bunkers, and a concrete shed on the northern half of
the property. The coal shed and bunkers were connected via a rail spur to the rail operations to the west.
Multiple USTs, ASTs, and hydraulic hoists were present. This infrastructure was removed in the 1990s
following the acquisition by UW to construct a Campus parking lot and later Milgard Hall. Historical land
use, structures, and features for Cragle and the surrounding area are shown on Figure 5-2.

Historic land use adjacent to Cragle included railway operations (Prairie Line), photo developing, fuel
distribution (wood and coal) operations, and power distribution (electrical transformer house) operations.
Specific historical land use related to PLT and Snoqualmie Library are described further in other sections
of this document.
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5.2.3.Current and Future Land Use

UW purchased the Cragle property and adjacent properties in the early 1990s including the Snoqualmie
Library properties. UW was gifted the PLT property in 2013 by BNSF Railway (BNSF). The structures on the
adjacent properties have either been renovated or demolished and redeveloped as new campus buildings
or pedestrian access since that time. The redevelopment of Cragle (Milgard Hall Capital Project) was
completed in 2022 to support the continuing academic growth of the UWT Campus. The footprint of the
Milgard Hall Capital Project along with associated subsurface utilities and adjacent properties are shown
on Figure 5-3.

Anticipated future land use in this area will remain academic to support the UWT Campus with parking lots,
surface streets, and pedestrian access.

5.2.4. Utility Infrastructure

Current utility infrastructure within and adjacent to Cragle with the potential to serve as preferential
pathways for contaminant migration is shown on Figure 5-3 and includes the following:

m A north-south oriented 8-inch-diameter sanitary sewer line was located within the South C Street ROW
with an inlet elevation of approximately 73 feet. This sanitary sewer line was disconnected and
abandoned in place by the City in 1995. Sewer laterals to the former warehouse buildings on Cragle
are likely present but their locations are unknown.

m A utility duct bank located under the sidewalk east of the new Milgard Hall building at a depth of
approximately 4 to 6 feet bgs.

m An abandoned stormwater line exists at a depth of approximately 5 feet beneath and to the northeast
of the Milgard Hall building that was used to provide drainage for the former parking lot on Cragle. This
stormwater line was capped as part of the Milgard Hall Capital Project. Portions of this line may have
been removed as a part of the Capital Project to facilitate construction activities.

m An 8-inch water line runs south to north at a depth of approximately 10 feet bgs within South C Street
along the entire length of Cragle. Laterals to Milgard Hall (main water and fire suppression lines) are
located near the northeast corner of the building,

m A detention vault and associated stormwater catch basins were installed on the northern portion of
Cragle following UW’s purchase and initial redevelopment as a UWT Campus parking lot in the early
1990s. The base of the detention vault was approximately 8 to 12 feet bgs and was subsequently filled
with controlled density fill (CDF) during construction of Milgard Hall. Other stormwater infrastructure
(i.e., catch basins and associated piping) either were rerouted or removed as part of the Milgard Hall
Capital Project.

B A new stormwater drain system consisting of catch basins and trench drains connected by a tightline
pipe is located around the perimeter of Milgard Hall at a depth of approximately 5 feet. This system
intercepts stormwater from PLT and the Milgard Hall parking lot and conveys the stormwater to the
northeast corner of Milgard Hall where it ties into the larger stormwater network and flows to the
northeast off Cragle. Concrete trench dams are installed within the north-south and east-west arms of
the stormwater line near the northeast corner of Milgard Hall to prevent any preferential flow of
groundwater within the line backfill from leaving Cragle.
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Additionally, multiple other utilities service the Milgard Hall building with connections near the northeast
corner of the building including backup power and data lines at a depth of approximately 15 feet that
connect to a concrete-encased utilidor within South C Street.

5.3. Field Investigations and Remedial Actions

Multiple environmental investigations have been completed to evaluate subsurface conditions for the
UWT Campus as described in Section 4.0. Environmental investigations documenting soil and groundwater
conditions, and remedial actions completed for Cragle and/or the surrounding area are discussed in
Sections 5.3.1 through 5.3.5 below. Sampling locations used to evaluate soil and groundwater conditions
are shown on Figures 5-4 through 5-6. Investigations completed for Cragle and the surrounding area to
support the development of the Rl are summarized in Tables 5-1 through 5-3. Construction details for
permanent monitoring wells installed within Cragle and the surrounding area are presented in Table 5-4.
Soil, groundwater and sub-slab soil vapor/indoor air monitoring results for the investigations completed are
presented in Tables 5-5 through 5-7, respectively.

5.3.1.Pre-1997 Agreed Order Investigations and Remedial Action

An environmental investigation was completed at Cragle prior to the 1997 Agreed Order to evaluate soil
and groundwater conditions along with a subsequent remedial action. UW initiated the environmental
investigation as a part of the property acquisition in 1993. The investigation and remedial actions are
described further below. Soil and groundwater sampling locations are shown relative to Cragle on
Figure 5-4.

5.3.1.1. Soil and Groundwater Investigation and Results Summary

Investigation activities were completed at Cragle by AGI to evaluate soil and groundwater conditions on
behalf of UW in 1993 and 1994. Investigation activities included the collection of soil samples from HSA
borings, direct-push (DP) borings, and TP explorations and the collection of groundwater samples from
permanent monitoring wells. These investigations included the following:

m  Completion of 11 HSA borings (CR-MW1 through CR-MW9 and BL-MW1 and BL-MW2) to approximate
depths ranging between 17 and 23 feet bgs. These borings were completed as permanent monitoring
wells. Shallow soil samples collected from borings CR-MW21 through CR-MW7 ranging from
approximately 5 to 10 feet bgs were submitted for a combination of analyses including TPH-HCID,
TPH-G, TPH-D, TPH-O, select VOCs, PAHs, and metals. TPH-G, TPH-D, toluene, ethylbenzene, and/or
total xylenes were detected in shallow soil collected at depths of approximately 10 feet bgs in borings
CR-MW1 and CR-MW4. PAHSs, select VOCs, and metals were detected at a depth of approximately
7.5 feet bgs in boring CR-MWG6. Other contaminants were not detected in the analyzed samples.
Groundwater samples collected in monitoring wells CR-MW1 through CR-MW7 were analyzed for TPH-G,
TPH-D, and select VOCs. TPH-G, TPH-D, BTEX, EDC, and/or acetone were detected in groundwater. In
addition, CVOCs including TCE, cis-DCE, vinyl chloride, and chlorobenzene associated with the Easterly
Plume were detected in one or more of these wells. CVOC contamination is further discussed in
Section 15.0.

m Completion of two DP soil borings (CR-B8 and CR-B9) to approximate depths of 18 feet bgs. Shallow
soil samples collected from these borings ranging from approximately 12 to 18 feet bgs were submitted
for a combination of analyses including TPH-G, TPH-D, select VOCs, PAHs, metals, and PCBs. TPH-G,
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TPH-D, methylene chloride, PAHs, and metals were detected in the soil samples. Other contaminants
were not detected in the analyzed samples.

m  Completion of five TPs (CR-TP-10 through CR-TP-13 and BL-TP2) to approximate depths ranging
between 8 and 10 feet bgs. Shallow soil samples collected from the base of each of these TPs were
submitted for TPH-HCID analysis. TPH was not detected in the analyzed soil samples.

5.3.1.2. UST Removal and Remedial Action Summary

Remedial excavation and subsequent confirmation soil sampling activities were completed between 1993
and 1996 following the removal and closure of nine USTs from the property (Figure 5-4). Approximately
1,500 cubic yards of petroleum-contaminated soil was removed based on soil characterization (described
above) from four separate areas (described below). Confirmation soil samples collected at the final
remedial excavation limits confirmed the removal of petroleum-contaminated soil with the exception of soil
represented by samples CR-S5 and CR-S21 collected at depths of approximately 9 feet bgs along the
eastern property boundary.

USTs were generally grouped into four general areas. Details of the UST removal areas including the initial
sampling and remedial excavation activities completed to address the observed petroleum contamination
are summarized below. USTs, remedial excavation areas, and confirmation soil samples are shown on
Figure 5-4.

m Waste Oil UST Area. Three USTs (two approximately 19,500-gallons and one approximately
15,500-gallons) and associated piping were removed on October 13, 1993. These USTs reportedly
contained waste oil from oil-recycling (TSDF) operations in the early 1980s (161). The UST excavation
was completed to a depth of approximately 12 feet bgs and encompassed each of the three USTs in
the northeast portion of the property (Figure 5-4). Four soil samples (CR-W-North, -East, -South, and -
West) were collected at the final UST excavation limit to evaluate soil conditions at the sidewalls of the
excavation. Soil samples were analyzed for TPH-G, TPH-D, TPH-O, and BTEX. Sample CR-W-West was
also analyzed for other select VOCs and metals. TPH-G, TPH-D, TPH-O and toluene, ethylbenzene total
xylenes, and select VOCs were detected in one or more of the soil samples collected at depths ranging
from approximately 7 to 9 feet bgs.

m Gasoline/Diesel UST Area. Three USTs (each approximately 2,500-gallons) and associated piping were
removed on October 15, 1993. Two of the USTs reportedly contained diesel and one contained
gasoline. The UST excavation was completed to an approximate depth of 7 feet bgs and encompassed
each of the three USTs in the southeast portion of the property (Figure 5-4). Six soil samples (CR-10-
15-North, -East, -West, -Tank 1, -Tank 2, and -Tank 3) were collected at the final UST excavation limit
to evaluate soil conditions at the base and sidewalls of the excavation. Soil samples were analyzed for
TPH-G, TPH-D, TPH-O, BTEX and other select VOCs. TPH-G, TPH-D, TPH-O, toluene, ethylbenzene, total
xylenes, and naphthalene were detected in one or more of the soil samples collected at depths ranging
from approximately 5 to 8 feet bgs.

m Gasoline UST Area. Two USTs (one approximately 1,000 gallons and one approximately 400 gallons)
and associated piping were encountered during remedial excavation for the Gasoline/Diesel UST Area
(further discussed below) and were subsequently removed on October 18, 1994. These USTs each
reportedly contained gasoline. These USTs were discovered during remedial excavation to address
contamination in the eastern portion of Cragle. In this area, the remedial excavation was completed to
an approximate depth of 15 to 16 feet bgs. Confirmation soil sampling completed as part of the overall
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remedial excavation in this area confirmed the removal of contaminated soil. Soil samples from the
overall remedial excavation that represent soil conditions include CR-S11, CR-S21/CR-S22, CR-S23,
and CR-S24. Soil samples were analyzed for TPH-G, TPH-D, TPH-O, and BTEX. TPH-G, BTEX, and
naphthalene were detected in one of the soil samples (CR-S21/ CR-S22) collected at a depth of 9 feet
bgs. Contaminants were not detected in the remaining analyzed samples.

B Heating Oil UST Area. One UST (approximately 500-gallons) and associated piping were removed on
October 19, 1993. This UST reportedly contained heating oil and may have been associated with the
former Bleckert (photo developer) building located north of Cragle. The UST excavation was completed
to an approximate depth of 8 feet bgs and encompassed the UST at this location (Figure 5-4). Three
soil samples (BL-10-19-B, -N, and -S) were collected at the final excavation limit to evaluate soil
conditions at the base and sidewalls of the excavation. Soil samples were analyzed for a combination
of TPH-G, TPH-D, TPH-O, and BTEX. TPH-G, TPH-D, TPH-O, toluene, and total xylenes were detected in
one or more of the analyzed soil samples.

Subsequent remedial excavation activities were performed in 1994 and 1996 (1994 Remedial Action) to
depths ranging from approximately 10 to 16 feet bgs to remove additional soil with TPH-G, TPH-D, TPH-O
and/or BTEX based on the results of the UST removal and sampling completed for the Waste Oil UST,
Gasoline/Diesel UST and Heating Oil UST Areas. Two additional USTs were encountered and removed from
the Gasoline/Diesel UST Area for closure as part of the 1994 Remedial Action. Thirty-four discrete
confirmation soil samples (CR-S1 through CR-8, CR-11 through CR-S30, BL-UST-SS-11 and -12, and BL-S1
through BL-S5) were collected from the base and sidewalls of the remedial excavation to verify the removal
of the petroleum contaminated soil and submitted for a combination of analyses including TPH-G, TPH-D,
TPH-O, BTEX, select VOCs (including CVOCs) and PAHs. Soil represented by samples CR-S12 and CR-S14
through CR-S16 were subsequently over-excavated based on the confirmation sample results and the new
excavation limit was resampled (samples CR-S12A and CR-S14A through CR-S16A) to confirm the removal
of the petroleum contamination.

Soil from the remedial excavations was mechanically screened, mixed with reagents, and land-farmed on
Cragle to promote enhanced ex-situ biological degradation of the petroleum constituents. The land-farmed
soil was used as backfill for the remedial excavation upon confirmation that the soil met reuse criteria for
the project (126). Treated soil was placed between the ground surface to depths ranging from
approximately 6 to 13 feet bgs within the excavation area with imported soil to meet finished grades.

5.3.2.1997 Agreed Order Investigations and Remedial Action

URS on behalf of UW completed an Rl for the eastern portion of the UWT Campus between 1997 and 2002
in accordance with the 1997 Agreed Order. As part of the 1997 Agreed Order RI, investigation activities
were completed within Cragle and the surrounding area to further evaluate soil and groundwater conditions
in areas where petroleum-related contaminants were previously identified and in areas not previously
investigated. Specifically, investigation activities were completed to evaluate subsurface conditions in the
following areas:

m  Within the footprints of the former warehouse and the 1994 soil treatment cell (not shown on figures).
m  Within the area of the former concrete shed, which was historically used for drum storage.

m Downgradient from the former USTs and remedial action areas.
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A remedial action was completed in 1997 (1997 Remedial Action) to remove petroleum-contaminated soil
associated with two former hydraulic hoists in addition to the environmental investigations completed
during this period as further described below (Section 5.3.2.3). Soil and groundwater sampling locations
are shown on Figure 5-4.

5.3.2.1. Soil Investigation Summary
Soil investigations completed for Cragle as part of the 1997 Agreed Order Rl included the following:

m Former Warehouse and/or Soil Treatment Area. Five direct-push borings (CR-B1 through CR-B5) and
four TPs (CR-TP41 through CR-TP4) were completed to depths between approximately 6 and 16 feet bgs
to evaluate soil conditions in this area. A total of 22 shallow soil samples collected from the completed
borings and TP explorations ranging in depth from the ground surface to approximately 6 feet bgs were
analyzed for a combination of TPH-G, TPH-D, TPH-O, BTEX and other select VOCs. Low level
concentrations of TPH-D and TPH-O were detected in one or more of these samples. Other
contaminants were not detected in the analyzed soil samples.

m Former Concrete Shed (Waste Storage Area). Six borings (CR-C-B1 through CR-C-B3, CR-B6, CR-B7,
and BL-B1) were completed to depths between approximately 2 and 16 feet bgs to evaluate soil
conditions in the concrete shed. The concrete shed was historically used as waste storage for waste oil
and waste oil-contaminated water and light ballasts (161). A total of six shallow soil samples collected
from the completed borings ranging in depth from the ground surface (beneath the shed slab) and
approximately 12 feet bgs were analyzed for a combination of BTEX and other select VOCs. Low level
concentrations of benzene, ethylbenzene, xylenes, and petroleum-related VOCs were detected in one
or more of these analyzed samples. Other contaminants were not detected in the analyzed soil
samples.

m Downgradient from USTs and 1994 Remedial Action Area. Four borings (CR-GW1, CR-GW2, CR-MW9,
and CR-MW10) were completed to depths between 16 and 30 feet bgs to evaluate soil and
groundwater conditions in this area. Borings CR-GW1, CR-GW2, and CR-MW10 were completed as
permanent monitoring wells to evaluate groundwater conditions as described below (Section 5.3.2.2).
A total of six soil samples collected from the four borings at varying depths were analyzed for a
combination of TPH-G, TPH-D, TPH-O, BTEX, select VOCs, and metals. TPH-G, 1,2,4-TMB, and
naphthalene were detected in soil from boring CR-MW93 at an approximate depth of 21 feet bgs. Other
contaminants were not detected in the remaining analyzed soil samples.

Other areas explored included locations BL-MW5 and BL-MWG6 to further evaluate concentrations of
benzene and CVOCs in groundwater downgradient of the former concrete shed. BL-MW5 was completed
near the northwest corner of Cragle adjacent to BL-MW1 while boring BL-MW6 was completed to the
northeast of Cragle approximately 150 feet downgradient from BL-MW1. Two soil samples collected from
these borings at depths between approximately 30 and 45 feet bgs were analyzed for select VOCs including
BTEX and TCE. VOCs were not detected in the analyzed soil samples.

3 Boring CR-MW9 was initially completed in December 1994 and completed as a permanent monitoring well. However, soil samples were never
analyzed at this location. To further evaluate soil conditions at this location, URS completed a supplemental boring at this location to collect soil
samples for chemical analysis in March 1999 as part of the 1997 Agreed Order RI. Soil samples from this subsequent boring were also labeled as
CR-MWO for consistency with the original boring location.
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5.3.2.2. Groundwater Investigation Summary

A total of 65 groundwater samples were collected from 11 permanent monitoring wells and 15 temporary
wells (see Tables 5-2 and 5-4) as a part of the 1997 Agreed Order investigation. Grab groundwater samples
from temporary wells were collected at the time of soil exploration activities. Permanent monitoring wells
were sampled on a quarterly basis between October 1998 and September 1999 with two additional rounds
of monitoring completed in April 2000 and September 2000. Groundwater samples were analyzed for
TPH-G, TPH-D, TPH-O, BTEX, and other select VOCs, except for grab samples collected from BL-GW3_TW1,
BL-GW3_TW2, BL-GW5, BL-MW5_TW1, BL-MW5_TW2, BL-MW5_TW3, BL-GW6_TW1, BL-GW6_TW2 and
CR-B6, which were only analyzed for BTEX and other select VOCs.

Approximately 7 inches of light non-aqueous phase liquid (LNAPL) was observed in monitoring well CR-MW9
in 1998. The LNAPL level was checked and was removed from CR-MW9 to the extent practicable on several
occasions between 1998 and 2001 using a bailer. LNAPL was not measurable in CR-MW9 between 2000
and 2001. TPH-G, TPH-D, TPH-O, BTEX, CVOCs (TCE, cis-DCE, trans-DCE, DCE, and vinyl chloride), and/or
naphthalenes were detected in multiple samples with the highest concentrations detected in wells located
downgradient from the 1994 Remedial Action area (Figure 5-4). TPH-D and/or benzene were also detected
north of the 1994 Remedial Action area at locations BL-MW1 and BL_MWS5, which are generally located
downgradient from the former concrete shed. CVOCs including TCE, cis-DCE, trans-DCE, DCE and vinyl
chloride detected in groundwater are associated with the Easterly Plume, which is further discussed in
Section 15.0.

5.3.2.3. 1997 Remedial Action

Two hydraulic hoist foundations were discovered and subsequently removed from the central portion of
Cragle (Figure 5-4). The hoists were located within the former warehouses used for auto-maintenance and
related services. Excavation activities to remove the hoists were completed to an approximate depth of
8 feet bgs in each area. A total of 16 discrete confirmation soil samples were collected at the sidewalls and
base of each hoist remedial excavation and analyzed for TPH-D. Soil represented by samples CR-HPN-B7,
CR-HPN-E, and CR-HPN-W2.5 was over-excavated, and additional confirmation samples were collected
(CR-NHP2-B, CR-NHP2-E, CR-NHP2-W). TPH-D was detected in each of the remaining analyzed soil samples.

5.3.3.Supplemental Investigations Under the 1997 Agreed Order

Supplemental investigation activities were completed in accordance with the 1997 Agreed Order to further
evaluate soil and groundwater conditions for Cragle and the surrounding area. Investigation activities
related to the Cragle are summarized in the following sections (Sections 5.3.3.1 and 5.3.3.2). Supplemental
soil and groundwater sampling locations are shown on Figure 5-4. A summary of soil and groundwater
investigations completed as part of the supplemental investigation under the 1997 Agreed Order is
presented in Tables 5-1 and 5-2, respectively. Well construction details for new permanent monitoring wells
are presented in Table 5-4. Chemical analytical results are summarized in Tables 5-5 and 5-6.

5.3.3.1. Soil Investigation Summary

One sonic soil boring (CR-MW15) was advanced to an approximate depth of 35 feet bgs and completed as
a permanent monitoring well to further evaluate previously identified contamination in groundwater at
Cragle and from potential upgradient sources. Boring CR-MW15 was located within South C Street
approximately 50 feet east (downgradient) of the former Gasoline/Diesel UST Area and existing well
CR-MW9 where LNAPL was present in the early 2000s. A total of 10 soil samples collected from boring CR-
MW-15 at depths ranging between approximately 10 and 35 feet bgs were analyzed for a combination of

GEOENGINEERS /7] June 30,2023 | Page 45

File No. 0183-109-13



TPH-HCID, TPH-G, BTEX, select VOCs, PAHs, and metals. TPH-G and petroleum-related VOCs were detected
in the soil sample collected from depths of approximately 10 and 19 feet bgs in boring CR-MW15.

5.3.3.2. Groundwater Investigation Summary

Supplemental groundwater monitoring for Cragle included the collection of samples from 10 wells (see
Table 5-2). Water samples were analyzed for a combination of TPH-G, TPH-D, TPH-O, VOCs, PAHs, and
metals. TPH-G, TPH-D, BTEX, select VOCs, naphthalene, and arsenic with the highest detected
concentrations at CR-MW9. In addition, CVOCs including TCE, trans-DCE, cis-DCE, vinyl chloride and/or
chlorobenzene were detected in multiple wells. CYOC contamination is associated with the Easterly Plume,
which is further discussed in Section 15.0.

5.3.4.2016 Agreed Order Investigation

RI activities conducted under the 2016 Agreed Order between 2016 and 2020 to further evaluate soil and
groundwater conditions at Cragle in accordance with the Rl Work Plan and subsequent addenda
(Section 4.0) are summarized below (Sections 5.3.4.1 and 5.3.4.2). These activities included collection of
soil samples from one supplemental soil boring and the collection of groundwater samples from 13
permanent groundwater monitoring wells (see Tables 5-1 and 5-2). Exploration locations for the
2016 Agreed Order Rl are shown on Figure 5-5.

5.3.4.1. Soil Investigation Summary

Additional soil data gaps requiring further investigation at Cragle as part of the Rl were not identified as
indicated in the Rl Work Plan based on the results of previous investigations (described above,
Sections 5.3.1 through 5.3.3) and the results of capital projects completed at Cragle and the adjacent
properties (described below, Section 5.3.5). However, soil samples collected from boring A11-MW30D
completed north of Cragle (Figure 5-5) to evaluate the nature and extent of contamination associated with
the Easterly Plume were also used to further evaluate soil conditions associated with Cragle. A total of 13
discrete soil samples including one field duplicate were collected from this boring at approximate depths
ranging between 5 and 60 feet bgs and analyzed for CVOCs. One soil sample collected from approximately
5 feet bgs was also analyzed for TPH-HCID, BTEX, PAHs and metals in addition to the CVOC analysis. CVOCs
including TCE, trans-DCE, cis-DCE, vinyl chloride, and chlorobenzene are associated with the Easterly Plume
and are further discussed in Section 15.0. Contaminants were not detected in the 5-foot sample analyzed
from this location with the exception of metals.

5.3.4.2. Groundwater Investigation Summary

A total of 71 groundwater samples (including duplicates) were collected between 2016 and 2020 for the
2016 Agreed Order RI from the network of new and existing monitoring wells (see Table 5-2) to further
evaluate groundwater conditions and define the nature and extent of contamination resulting from
historical operations at Cragle. Groundwater samples were analyzed for a combination of TPH-G, TPH-D,
TPH-0O, BTEX, select VOCs, PAHs, and PCBs at well locations screened within the Qvi aquifer, Qvi/Qva aquifer
where the Qvi and Qva silt layers are absent, and Qva aquifer (geologic and hydrogeologic conditions in the
vicinity of Cragle are further discussed in Section 5.4.2). Groundwater monitoring activities and results
associated with Cragle are discussed below.
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m Atotal of 55 groundwater samples were collected from 10 permanent monitoring wells screened within
the Qvi aquifer located within and downgradient of Cragle during the RI4. Results of groundwater
samples collected within the Qvi aquifer identified TPH-G, TPH-D, TPH-O, BTEX, naphthalene, and select
VOCs with the highest detected concentrations in South C Street downgradient of the former Waste Oil
UST and Gasoline/Diesel UST Areas.

m A total of five groundwater samples were collected from one permanent monitoring well (BL-MWG6)
screened within the Qvi/Qva aquifer (where hydraulically connected) located downgradient of Cragle
during the RI. Contaminants associated with Cragle were not detected at this location.

m Atotal of 11 groundwater samples were collected from two permanent monitoring wells (A11-MW30D
and BL-MW?5) screened within the Qva aquifer located in the northwest portion of Cragle during the RI.
Results of groundwater samples collected within the Qva aquifer indicate low level concentrations of
TPH-G were detected in each of the Qva aquifer monitoring wells in this area. However, the analytical
data were flagged by the laboratory as mainly attributed to a single peak chlorobenzene. The
chlorobenzene detection is associated with the Easterly Plume. Other contaminants associated with
Cragle were not detected.

5.3.5. Capital Projects

Investigation and remedial action activities were necessary to implement UW Capital Projects. Capital
projects and investigation activities in the vicinity of the Cragle are summarized in Sections 5.3.5.1 through
5.3.5.3 below. Soil and groundwater sampling locations are shown on Figure 5-6.

5.3.5.1. Phase IIB Utility Capital Project

Environmental investigations were completed between 2001 and 2002 as part of the planning and design
for landscaping and utility installation activities to be completed between the Cherry Parkes and
Mattress Factory buildings (155). As part of this investigation, 14 borings (Phase Il B-2 through
Phase Il B-15) were completed to depths up to 25 feet bgs to evaluate soil in this area. A total of 17 soil
samples collected from the borings at varying depths were analyzed for a combination of TPH-G, TPH-D,
TPH-O, BTEX, select VOCs and metals. TPH-D and metals were detected in soil from borings Phase Il B-9,
Phase Il B-10, and/or Phase Il B-12 at depths ranging between approximately 1 and 3 feet bgs. Other
contaminants were not detected in the remaining analyzed soil samples.

Soil represented by these samples was subsequently excavated and removed from this area as part of the
completed landscaping and utility work.

5.3.5.2. Prairie Line Trail Capital Project

Environmental investigation activities followed by remedial actions were completed between 2013 and
2014 within the footprint of PLT as part of the planning and development of the PLT Capital Project. One
new monitoring well (PL-MW2) was installed on Cragle to evaluate groundwater conditions within the
Qvi aquifer downgradient of PLT in conjunction with this capital project. Three soil samples were analyzed
for a combination of TPH-G, TPH-D, TPH-O, VOCs, PAHs, and metals from this boring. Select VOCs including

4 Incision of the valley walls during the last glacier retreat (approximately 10,000 to 13,000 years ago) has locally resulted in the absence of the
confining layer separating the Qvi and Qva aquifer (i.e., Qvi and/or Qva silt) in this vicinity (Figures 2-14 through 2-16). As a result, the Qvi and Qva
aquifers are locally hydraulically connected. Groundwater occurrence is further discussed in Section 2.4.2.
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acetone and metals were detected in soil samples collected from depths between approximately 10 and
15 feet bgs. Contaminants were not detected in groundwater.

Monitoring well PL-MW2 is shown on Figure 5-6. Chemical analytical results for soil and groundwater
samples collected as part of this investigation associated with Cragle are presented in Tables 5-5 and 5-6,
respectively. A detailed discussion of historical land use and investigation activities completed for PLT is
presented in Section 7.0.

5.3.5.3. Milgard Hall Capital Project

Environmental investigation activities followed by remedial actions were completed between 2020 and
2021 as part of the planning and development of the Milgard Hall Capital Project. Investigation activities
were performed in conjunction with the Milgard Hall Capital Project to evaluate soil conditions within and
adjacent to the footprint of the construction area to ensure proper soil management and disposal.
Investigation and confirmation sampling activities completed for the Milgard Hall Capital Project include
the following:

m Completion of three HSA borings (MIL-B1 through MIL-B3) and 10 direct-push soil borings (MIL-B5
through MIL-B14) to depths up to 24.5 feet bgs. A total of 33 soil samples collected from these borings
as either discrete or composite were analyzed to assess current soil conditions and characterize soil
for off-site disposal ahead of construction. Additionally, HSA boring MIL-B4 and four TPs (MIL-TP1
through MIL-TP4) were completed for geotechnical purposes although samples from these explorations
were not submitted for chemical analysis. Contaminants were detected in the following borings:

= MIL-B5. Benzene, naphthalene, benzo(a)pyrene, and total cPAHs in the soil sample collected
from approximately 7 to 8 feet bgs.

= MIL-B9. Benzene in the soil sample collected from approximately 14.5 to 15 feet bgs.

= MIL-B10. TPH-G, TPH-D, petroleum-related VOCs (ethylbenzene, chloroform, 1,2,4- TMB and
1,3,5-TMB and n-propylbenzene) and naphthalene in the soil sample collected from
approximately 14 to 15 feet bgs.

= MIL-B13. TPH-D in the soil sample collected from approximately 12.5 to 13.5 feet bgs.

m Collection of 59 confirmation soil samples from depths between 3 and 15 feet bgs. Confirmation soil
samples were collected for two general purposes: (1) to document soil conditions left in place below
the future building and improvements; and (2) as part of remedial excavations to document
contamination removed or remaining. Contaminants were detected in the following areas based on the
confirmation sample results:

= TPH-G, BTEX, and/or naphthalene were detected downgradient of the former Gasoline and
Gasoline/Diesel UST Areas in excavation sidewall and base confirmation samples collected
between approximately 14 and 15 feet bgs at six locations (MIL-A4-CONF-ESWR, -SSWR, -Base,
-WSW, -ESW and -SSW). Sample MIL-A4-CONF-SSWR was removed during additional excavation
to the south. The remedial excavation in this area was limited in its extent due to the presence
of utilities and the occurrence of groundwater at the base of the excavation.

= TPH-D, 1,2,4-TMB, and naphthalene were detected at the limit of other remedial excavations.
m Collection of one sub-slab sample, two indoor air samples, and two outdoor air samples following the

construction of the Milgard Hall building in December 2022 (Table 5-3). The purpose of the sampling
was to evaluate the effectiveness of the vapor mitigation system. TPH, BTEX, naphthalene, and TCE
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were detected in the soil vapor, indoor air, and outdoor air samples. Cis-DCE, DCE, trans-DCE, vinyl
chloride, and chlorobenzene were not detected in the analyzed samples.

The extent of the Milgard Capital Project, remedial excavations, locations of investigation and confirmation
soil samples, and the locations of soil vapor and air samples are shown on Figure 5-6. Chemical analytical
results for soil samples collected as part of this investigation are presented in Table 5-5.

5.4. Conceptual Site Model

Development of the CSM for Cragle is informed by the physical setting, local geologic and hydrogeologic
setting, potential contaminant source and release mechanisms, transport processes, and exposure routes
by which receptors may be affected. The CSM for Cragle is based on the historical land use, results of the
investigation activities performed, and current and anticipated future land use, and forms the basis for the
PCULs used to evaluate contaminant nature and extent in media of potential concern. Sections 5.4.1
through 5.4.4 describe the specific elements of the Cragle CSM.

5.4.1. Physical Setting

Multiple phases of remedial excavation and demolition of former structures have been completed following
the acquisition of the UWT Campus property by UW in the early 1990s to support the UWT Campus Master
Plan for higher education and learning. The Milgard Hall Capital Project completed in 2022 resulted in a
new Campus building and associated parking lot with pedestrian access to the PLT pedestrian corridor.

5.4.2. Geologic and Hydrogeologic Setting

The geologic and hydrogeologic setting for Cragle (described in the following sections) informs the
distribution of contaminants in media of potential concern. Local geology and hydrogeology in the vicinity
of Cragle are described below in Sections 5.4.2.1 and 5.4.2.2.

5.4.2.1. Local Geology
Geologic units present beneath Cragle include Qf, Qvi, and Qva deposits. Key geologic features associated
with these units are described below.

m  Fill (Qf). Fill encountered in the borings within Cragle and the surrounding area consists of locally
derived reworked ice-contact deposits or imported fill material used within the former remedial
excavations or as part of the Milgard Hall Capital Project. Fill extends to depths between approximately
8 and 16 feet bgs and is primarily composed of sand with varying amounts of gravel and silt. Oversized
rocks and quarry spalls are also present at the limits of the remedial excavation area surrounding the
former USTs. The fill depth generally correlates with topography (except within the remedial excavation
areas) with shallower fill to the west-southwest and deeper fill to the east-northeast.

m Vashon Ice-Contact Deposits (Qvi). Qvi consists of till and subglacial channel materials deposited
beneath the glacial ice along the ice margin during the last glacial period. Qvi till-like deposits beneath
Cragle range in thickness from approximately 6 to 10 feet and overlie up to approximately 15 to 20
feet of Qvi channel deposits.

m Glacial Outwash Deposits (Qva Sands/Gravels and Qva Silt). Qva deposits consisting of stratified sand
with silt and gravel layers were observed at the maximum depths explored within the Cragle.

Geologic conditions in the vicinity of Cragle are shown relative to the UWT Campus on Figure 2-12.
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5.4.2.2. Local Hydrogeology

Groundwater in the southeast portion of the UWT Campus occurs within both the Qvi (shallow) and Qva
(deep) aquifers (Figures 2-14 through 2-19). Across the UWT Campus, the Qvi aquifer is predominately
unconfined while the Qva aquifer is predominantly confined due to the presence of the Qvi silt and Qva silt
deposits inhibiting vertical groundwater movement between the Qvi and Qva aquifers. However, the Qviand
Qva aquifers may be hydraulically connected due to local glacial incision of the silt layers separating the
two aquifers or the result of property redevelopment. Specific areas where the Qvi and Qva aquifers are
interpreted to be hydraulically connected are shown on Figures 2-14 to 2-19 and include the following as
they relate to groundwater flow beneath Cragle and the surrounding area:

m North of Cragle. The Qvi aquifer is absent in the area beneath and immediately surrounding the
Snoqualmie Library where the Qvi unit was removed during excavation for construction of the building.
Additional information regarding the construction of the Snoqualmie Library is presented in
Section 12.0.

m  West of Cragle. Incision of the valley walls during the last glacier retreat (approximately 10,000 to
13,000 years ago) has locally resulted in the absence of the confining layer separating the Qvi and
Qva aquifer (i.e., Qvi and/or Qva silt) in this vicinity. As a result, the Qvi and Qva aquifers are locally
hydraulically connected. West of Cragle, groundwater within the Qvi aquifer is interpreted to drain into
and mix with groundwater from the underlying Qva aquifer (see Figure 2-12). At depth within the
Qva unit (approximately 35 to 45 feet bgs), a silt layer is present which acts as a confining layer
preventing the vertical flow of groundwater into deeper portions of the Qva aquifer.

Local groundwater occurrence and flow for the Qvi/Qva aquifer are summarized below.

Qvi Groundwater Occurrence and Flow

The Qvi aquifer is locally unconfined and occurs and flows primarily within the channel deposits and sand
and gravel seams within the upper Qvi deposits at depths between approximately 7 and 17 feet bgs
(Table 5-6). Perched groundwater may be present at some locations within the fill or upper Qvi deposits but
is not considered representative of groundwater levels in the Qvi aquifer. The inferred groundwater flow
direction in the Qvi aquifer across Cragle is generally northeasterly toward the Thea Foss Waterway, which
is consistent with the generally easterly Campus-wide Qvi and Qva groundwater flow directions
(Figures 2-14 and 2-19). Beneath and east of Cragle, the Qvi and Qva aquifers are locally hydraulically
connected as a result of erosion and incision during glacial retreat as described above. As a result, Qvi
groundwater is interpreted to flow into the Qva aquifer. However, the Qvi aquifer is not fully depleted.

The local estimated average linear groundwater velocity within the Qvi aquifer is approximately 2.94 feet
per day (ft/day) with a hydraulic gradient of 0.10 feet per foot (ft/ft). Determination of the groundwater flow
velocity based on hydrogeologic testing of the Qvi and Qva aquifers during the 2016 Agreed Order
investigation is further discussed in Appendix L.

Qva Groundwater Occurrence and Flow

At depth (greater than approximately 35 to 45 feet bgs), the Qva aquifer is present under confined
conditions below the Qva silt (Figure 2-12). The inferred groundwater flow direction for this deep Qva aquifer
is generally east-northeasterly based on the UWT Campus-wide Qva flow direction (Figures 2-17 and 2-19).
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The estimated Qva average linear groundwater velocity ranges from approximately 1.5 and 2 ft/day with a
hydraulic gradient ranging from 0.05 to 0.11 ft/ft. Determination of the groundwater flow velocity based on
hydrogeologic testing of the Qvi and Qva aquifers during the 2016 Agreed Order investigation is further
discussed in Appendix L

5.4.3.Sources of Contamination

The primary sources of the contamination at Cragle are fuel recycling, storage, and distribution (coal and
liquid petroleum products) and auto-related services. As described above, fuel distribution operations by
Pacific Fuel Company and Griffin Fuel Company occurred between 1912 and 1969. Portions of the property
were used for auto storage, and service operations by multiple entities between 1928 and 1989. Used-oil
recycling by Arrcom Oil and Ramcor occurred between 1981 and 1984. Potential release mechanisms
include drips, leaks, and/or spills from tanks including USTs, drums, and/or other equipment (i.e., hydraulic
hoists) directly to soil from which contaminants migrated to groundwater.

In addition to the local release of petroleum-related contaminants to shallow soil, CVOCs (TCE, trans-DCE,
cis-DCE, DCE, vinyl chloride, and/or chlorobenzene) associated with upgradient and off-property releases
(i.e., Easterly Plume) have been identified. CVOC contamination that has migrated onto Cragle due to
releases from historical operations and land use for source areas contained within the Easterly Plume are
further discussed in Section 15.0.

5.4.4. Potential Receptors and Exposure Pathways

Current and future land use were considered when evaluating potential receptors and exposure pathways
for Cragle. The current and planned future land use is a UWT Campus building (Milgard Hall) with UWT
Campus parking which consist primarily of impervious surfaces except for bordering landscape areas.
Precipitation falling to the ground surface either infiltrates into the ground (unpaved areas) or is captured
by roof drains and catch basins and transported by the City’s stormwater infrastructure to the Thea Foss
Waterway. The surrounding area is commercial and academic. It is assumed that future land use will be
similar to its current use.

Based on the current and anticipated future land use, the following exposure pathways and receptors have
been identified:

m Direct Contact. The UWT Campus is unlikely to pose risks to terrestrial ecological receptors based on
the simplified TEE completed pursuant to WAC 173-340-7490 (see Section 2.4). Construction workers
are the primary human receptor and may potentially be exposed through direct contact with
contaminated soil during excavation activities.

m Drinking Water. Groundwater within the Qvi/Qva aquifer beneath Cragle and the UWT Campus as a
whole is not considered to be a current source of drinking water as domestic water is supplied by City
municipal water. However, drinking water is still being considered as a potential exposure pathway as
required by Ecology.

m Surface Water. Surface water discharge from Cragle is not considered to be a current exposure
pathway because the majority of the ground surface is capped with hardscaped, stormwater is directed
to stormwater utilities, and the Thea Foss Waterway is more than 1,500 feet east of the UWT Campus.
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m Indoor Air. VI into the Milgard Hall building is not considered to be a current exposure pathway because
an underlying capillary break layer and vapor mitigation system (chemical vapor barrier and passive
sub-slab ventilation) that were installed as part of the Milgard Hall construction to prevent VI into the
building. To the east and north, the Mattress Factory and Snoqualmie Library buildings are located
more than 30 feet from the TPH-impacted soil, therefore, in accordance with Ecology’s VI guidance are
not considered to be a current exposure pathway. The potential for VI and its impacts to indoor air is
further discussed below in Section 5.6.4.

Potential receptors and exposure pathways for CVOC contamination in this area associated with the
Easterly Plume are further discussed in Section 15.0.

5.5. Proposed Cleanup Levels

PCULs were developed for Cragle for the protection of human health and the environment for both soil and
groundwater based on the CSM. Consistent with Ecology’s MTCA Cleanup Regulation (WAC 173-340), the
PCULs for soil and groundwater were developed based on the highest beneficial current and future land
and water use, potential exposure pathways, and the potential receptors specific to Cragle. The general
process for developing the PCULs on a UWT Campus-wide basis is described in Section 3.0. The basis for
PCULSs for Cragle is as follows:

m Proposed Soil Cleanup Levels. PCULs for soil were developed using the standard MTCA Method B
approach based on the protection of human health for direct contact with soil and protection of
groundwater as drinking water calculated using the MTCA-fixed parameter three-phase partitioning
model (WAC 173-340-747[4]). MTCA Method A soil cleanup levels are being applied where Method B
cleanup levels are not established. Cleanup levels were adjusted for natural background and PQL as
appropriate pursuant to WAC 173-340-705(6).

m Proposed Groundwater Cleanup Levels. PCULs for groundwater were developed using standard MTCA
Method B groundwater cleanup levels for potable (drinking) water prescribed in
WAC 173-340-720(4)(b). Numerical criteria (state or federal) that are not sufficiently protective
(i.e., that exceeded an excess cancer risk of 1 x 105 or a hazard quotient of 1) were adjusted to a
cancer risk of 1 x 105 or a hazard quotient of 1. MTCA Method A groundwater cleanup levels are being
applied where Method B cleanup levels are not established. Cleanup levels were adjusted for natural
background and PQL as appropriate pursuant to WAC 173-340-705(6).

m Proposed Indoor Air Cleanup Levels. Indoor air PCULs are based on the MTCA standard Method B
indoor air cleanup levels protective of human health for unrestricted land use (WAC 173340-750[3][b])
as well as indoor air SLs protective of human health for commercial worker exposure.

SLs for the protection of VI were also developed to evaluate whether contaminants detected in soil and/or
groundwater have the potential to migrate into enclosed spaces at concentrations exceeding indoor air
cleanup levels. The soil SLs are referenced from Ecology’s VI Guidance (1064). The groundwater SLs are
referenced to the standard MTCA Method B SLs from Ecology’s CLARC Table dated January 2023.
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5.6. Nature and Extent of Contamination
5.6.1. Contaminants and Media of Concern

Characterization data for Cragle are summarized in Tables 5-5 through 5-7 and were evaluated to
determine contaminants and media of concern for the Cragle Site (as defined by soil and groundwater PCUL
exceedances). An evaluation of soil sample results representing current conditions (i.e., post-remedial
excavation confirmation samples and samples from soil explorations collected beyond the final remedial
excavation limit) is presented in Table Q-1 (Appendix Q). An evaluation of groundwater sample results
representing current conditions (i.e., groundwater samples collected between 2016 and 2020) is
presented in Table Q-2 (Appendix Q). In addition, soil and groundwater sample results representing current
conditions were screened to evaluate the potential for VI (Table Q-3, Appendix Q). Contaminants in media
of concern based on this evaluation (Tables Q-1 through Q-3) include the following:

m  Soil. TPH-G, TPH-D, TPH-O, and BTEX were identified as primary soil COCs for the Cragle Site based on
the source of contamination to soil and the characterization results. However, most of this
contamination was removed as a result of the 1994 Remedial Action, 1997 Removal Action and the
Milgard Hall Capital Project as described in Section 5.3. Currently, residual TPH-G, TPH-D, TPH-O, and
BTEX remain in place at concentrations exceeding the soil PCULs beneath and adjacent to Cragle. In
addition, 1,2,4-TMB, 1,3,5-TMB, naphthalene, and cPAHs were identified as secondary soil COCs for
the Cragle Site. These contaminants are considered secondary COCs because they either are collocated
with one or more primary soil COC, infrequently exceed the PCULs (i.e., less than 10 percent), and/or
exceed the PCUL for direct contact. However, the results of the 2016 Agreed Order RI indicate
1,2,4TMB, 1,3,5-TMB, naphthalene, and cPAHs are not adversely impacting groundwater indicating
that the soil to groundwater exposure pathway is incomplete. The nature and extent of soil COCs (both
primary and secondary) are further discussed in Section 5.6.2.

m Groundwater. TPH-D and benzene were identified as primary groundwater COCs for the Cragle Site
based on results of the 2016 Agreed Order groundwater investigation in which TPH-D and benzene
exceeded the groundwater PCUL during one or more monitoring events results between 2016 and
2020. As indicated above, previous investigation results are not considered representative of current
conditions, therefore are not used to identify groundwater COCs. The nature and extent of groundwater
COCs are further discussed in Section 5.6.3.

m Soil Vapor. Based on screening of soil and groundwater data, TPH-G, TPH-D, and benzene were
identified as COCs with the potential to migrate into enclosed spaces at concentrations that could
exceed the Method B indoor air PCULs and/or the SL for the protection of commercial workers. An
evaluation for VI potential is further discussed in Section 5.6.4.

CVOCs including TCE, trans-DCE, cis-DCE, vinyl chloride, and chlorobenzene observed in soil at A11-MW30D
located northwest/cross-gradient of Cragle and in groundwater at multiple locations upgradient and
downgradient of the Cragle Site. However, the CVOCs are attributed to the Easterly Plume and are not
attributed to historical activities for Cragle because CVOCs were not detected in soil prior to and following
the 1994 Remedial Action completed to address contamination sourcing from the former USTs at the
property. The occurrence of CVOCs in soil and groundwater is attributed to the Easterly Plume, as discussed
further in Section 15.0, which sources from the 1934-1938 Market Street Source Area and has migrated
beneath Cragle.
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Primary COCs (TPH-G, TPH-D, TPH-O, and BTEX) for soil and groundwater are shown in plan view on
Figures 5-7 through 5-14 and in cross section on Figure 5-15. The nature and extent of COCs in media of
concern are further discussed below.

5.6.2.Soil

Remedial excavation activities completed between approximately 1993 and 2021 removed most of the
identified contamination associated with historical land uses as well as primary sources (i.e., former USTs
utilized as part of the historical fuel distribution and/or recycling operations). However, petroleum-related
contamination remains in place in soil in localized areas within and downgradient of Cragle. The nature and
extent of COCs in soil are summarized below. Primary COCs identified for the Cragle Site (TPH-G, TPH-D,
TPH-0, and BTEX) representing current conditions are shown in plan view on Figures 5-7 through 5-10 and
in cross section on Figure 5-15.

m Within and Downgradient from Former Gasoline and Gasoline/Diesel UST Areas. The primary area of
contamination is directly adjacent to and downgradient from the former Gasoline and Gasoline/Diesel
UST Areas (Figures 5-7 through 5-10). Primary COCs in soil including TPH-G (up to 3,000 milligrams per
kilogram [mg/kg]), benzene (up to 1.5 mg/kg), toluene (up to 13.5 mg/kg), ethylbenzene (up to 17
mg/kg) and xylenes (up to 85 mg/kg) remain in place at the eastern sidewall of the 1994 Remedial
Action area represented by confirmation sample CR-S21 collected from approximately 9 feet bgs and
to the east in soil represented by the MIL-A4-CONF confirmation samples and investigation soil samples
collected at depths ranging between approximately 11 and 21 feet bgs from boring MIL-B10, CR-MW9,
and CRMW15. In addition, naphthalene (secondary COC) was detected at a concentration of 5.2 mg/kg
at a depth of approximately 14 feet bgs at this location, which slightly exceeds the direct contact PCUL
of 5 mg/kg. The downgradient extent of contamination is bounded based on the results of CR-MW10
and/or CR-MW15 soil samples located approximately 30 feet to the east of this area. The residual TPH-
D concentrations exceed the SLs of 250 mg/kg for the protection of VI in confirmation sample location
MIL-A4-CONF-ESW and boring B10 at a depth of 14 feet bgs and are located east and adjacent to
Milgard Hall.

m  Within and Downgradient from Former Waste Oil UST Area. Residual TPH-G (up to 1,090 mg/kg),
TPH-D (up to 3,730 mg/kg), TPH-O (up to 2,920 mg/kg), ethylbenzene (3.2 mg/kg), and xylenes
(11.6 mg/kg) remain in place at the base of the 1994 Remedial Action area in the vicinity of the former
Waste Oil UST Area represented by soil samples CR-B8 and CR-S5. Sample CR-B8 was collected from
approximately 17.5 feet bgs (below the base of the remedial excavation) and sample CR-S5 was
collected at approximately 9 feet bgs at the eastern sidewall. The downgradient extent of contamination
is bounded based on the results of the MIL-A5-CONF soil samples and soil samples from boring CRMW6
located approximately 20 feet east of sidewall sample CR-S5.

m Adjacent to Former Concrete Shed (Drum Storage Area) and Coal Bunker. Benzene was detected at a
concentration of 0.0047 mg/kg in soil at a depth between approximately 7 and 8 feet bgs in this area
as represented by soil samples from boring MIL-B5. In addition, 1,2,4-TMB, 1,3,5-TMB, and cPAHs
(secondary COCs) were detected at a concentration of 5.4, 0.53, and 0.3 mg/kg, respectively, at this
location, which exceeds the direct contact PCULs. The lateral extent of contamination is bounded based
on sample results from borings CR-B6 and CR-B7 located immediately to the north and south of boring
MIL-B5. In addition, TPH-D was detected in confirmation sample location MIL-A2-CONF-3 (410 mg/kg)
located west and adjacent to Milgard Hall at the ground surface.
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m Adjacent to Former Hydraulic Hoists. Residual TPH-D was detected in sample locations CR-HPS-B,
CRHPS-E, CR-NHP2-W, CR-HPN-N, CR-HPN-S, and MIL-GL13/F-3 at depths ranging between
approximately 2 and 8 feet bgs in the vicinity of two former hydraulic hoists in the central and south-
central portion of Cragle. The residual TPH-D concentrations exceed the SLs of 250 mg/kg for the
protection of VI at these locations.

The residual TPH-G, TPH-D, and benzene concentrations exceed the SLs for the protection of VI at multiple
locations. The potential for VI from the residual TPH-G, TPH-D, and benzene is further discussed in
Section 5.6.4.

5.6.3. Groundwater

The nature and extent of groundwater COCs for the Cragle Site (TPH-D and benzene) are based on the
results of the 2016 Agreed Order RI, which is representative of current conditions. As noted above, TPH-D
and benzene were identified as primary groundwater COCs based on PCUL exceedances during one or more
monitoring events during the 2016 Agreed Order groundwater investigation. TPH-D and benzene
groundwater data from the semi-annual sampling events completed between March 2019 and September
2020 are summarized below. Primary groundwater COCs identified for the Cragle Site (TPH-D and benzene)
as well primary COCs identified for soil (TPH-G, TPH-O, toluene, ethylbenzene and total xylene) are shown
in plan view on Figures 5-11 through 5-14 and in cross-section on Figure 5-15.

m Downgradient from Former Gasoline and Gasoline/Diesel UST Areas. TPH-D and benzene
contamination was detected in Qvi groundwater in one or more monitoring events during the
2016 Agreed Order RI in well CR-MW9 located within South C Street downgradient of the former
Gasoline and Gasoline/Diesel UST Areas. TPH-D was detected during two of the three monitoring events
at this location but only exceeded the PCUL of 500 pg/L during the April 2019 monitoring event at a
concentration of 710 pg/L. The TPH-D detection was flagged in the chemical analytical laboratory
reports as an overlap with the TPH-G range. Benzene was detected at concentrations between 5.2 and
37 pg/L during each of the monitoring events that exceeded the PCUL of 5 ug/L. The benzene
groundwater contamination in this area is generally bounded downgradient to the north and east by
groundwater sample results from wells CR-MW8 and CR-MW15.

m Downgradient from Former Waste Oil UST Area. TPH-D contamination was detected in Qvi groundwater
in one of the three monitoring events during the 2016 Agreed Order Rl in well CR-MW5 located within
South C Street downgradient of the former Waste Oil UST Area. TPH-D was detected at a concentration
of 710 pg/L, which exceeded the PCUL of 500 ug/L during the March 2020 monitoring event. TPH-D
was either not detected or was detected at a concentration less than the PCUL during each of the other
monitoring events. Monitoring well CR-MW?7 located east of CR-MW5 was decommissioned prior to the
2016 Agreed Order RI during construction activities in the area. However, TPH-D was either not
detected or was detected at concentrations less than the PCUL in groundwater samples collected from
this well between 1999 and 2000 suggesting that the current TPH-D groundwater contamination is
bounded to the east by CR-MW?7.

The residual benzene concentration exceeds the SL for the protection of VI in groundwater in the eastern
portion of Cragle. The potential for VI from the residual benzene is further discussed in Section 5.6.4.
Additionally, CVOC (TCE, cis-DCE, DCE, and vinyl chloride) groundwater contamination on the Cragle Site
within the Qvi and Qva aquifers is attributed to the Easterly Plume and is discussed further in Section 15.0.
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5.6.4.Soil Vapor and Indoor Air

Based on the soil and/or groundwater sampling results representing current conditions, TPH-G, TPH-D,
benzene, and CVOCs (TCE, cis-DCE, DCE, and vinyl chloride) were identified as contaminants with the
potential to migrate into enclosed spaces at concentrations exceeding Method B indoor air PCULs and/or
SL for the protection of commercial workers for the Cragle Site. The potential for VI from soil and
groundwater contaminants is further discussed below:

m Petroleum-Related Soil Contamination. Petroleum-related contaminants in soil were evaluated for
potential VI based on Ecology’s 2022 VI Guidance. Ecology’s guidance states buildings located within
the inclusion area (30-foot horizontal and 15-foot vertical separation distance) of soil with TPH-D
concentrations greater than 250 mg/kg and TPH-G concentrations greater than 100 mg/kg may be at
risk of Vl into indoor air (1064). An evaluation of the potential for VI is discussed below based on current
conditions at Cragle and the surrounding area is discussed below:

= Residual TPH-D contamination at locations CR-HPS-B and CR-HPS-E is located beneath an
asphalt paved parking lot at a distance greater than the recommended 30-foot separation
distance recommended by Ecology under the VI guidance from any enclosed space. Therefore,
the residual TPH-D contamination is not a potential threat for VI in this area.

= Residual TPH-D and/or TPH-G-contaminated soil at locations CR-S5, CR-HPN-N, CR-HPN-S,
CR-NHP2-W, MIL-GL13/F-3, MIL-A2-CONF-3, MIL-A4-CONF-ESW, and MIL-B10 is located
beneath Milgard Hall or within 30 lateral feet. However, engineering controls (i.e., chemical
vapor barrier and passive vent system) have been incorporated into the Milgard Hall Building
construction project to address the observed TPH-D and TPH-G contamination at this location.
Sampling was completed in December 2022 to evaluate the effectiveness of the engineering
controls (Table 5-7). BTEX, naphthalene, and the sum of TPH BTEXN (TPH, BETX and
naphthalene) were detected in the sub-slab sample at concentrations less than the soil vapor
SL for unrestricted use. The adjusted TPH BTEXN sum concentration in indoor air samples was
greater than the indoor air PCUL for unrestricted use but less than the indoor air SL for a
commercial worker. The adjusted naphthalene concentrations in indoor air samples were
detected at concentrations than the indoor PCUL for unrestricted use and the indoor SL for
commercial workers. The TPH BTEXN sum and the naphthalene adjusted indoor air
concentrations were less than the typical background concentrations per Ecology VI Guidance.
The TPH BTEXN sum and naphthalene detections in indoor samples are attributed to
commercial products based on the sub-slab sample results and because the building was
newly constructed with numerous commercial products that off-gas VOCs and TPH (i.e.,
pressed wood, flooring, etc.). The sampling in December 2022 confirmed VI is not occurring
and the vapor mitigation system is effective. Therefore, the residual TPH-D and TPH-G
contamination is not considered a potential concern for VI in this area.

= The Mattress Factory Building and Snoqualmie Library are outside of the inclusion area (i.e.,
greater than 30 feet) for petroleum VI evaluation. Therefore, these buildings are not within the
lateral inclusion area and TPH-D impacts to indoor air are not anticipated.

m Petroleum-Related Groundwater Contamination. Benzene was detected in groundwater at location
CRMW9 located east of Milgard Hall and beneath the asphalt paved portion of South C Street.
Engineering controls (i.e., chemical vapor barrier and passive vent system) have been incorporated into
the Milgard Hall Building construction project to address the observed benzene contamination at this
location. Benzene was detected in the indoor air samples at concentrations less than the MTCA Method
B Indoor Air cleanup level in samples collected in December 2022 (Table 5-7). Other buildings are
located more than 30 feet from the leading edge of the observed contamination. Therefore, benzene
is not considered a potential threat for VI.

GEOENGINEERS /7] June 30,2023 | Page 56

File No. 0183-109-13



m Other Contaminants. CVOCs including TCE, cis-DCE and vinyl chloride exceeded the SL for groundwater
VI. The potential for VI resulting from CVOCs associated with the Easterly Plume, which extends beneath
Cragle, is further discussed in Section 15.0.

5.7. Contaminant Fate and Transport

The chemical properties of contaminants and the physical, chemical, and biological processes that they are
exposed to affect their fate and transport. These properties/processes and how they impact the fate and
transport of COCs in media of concern are discussed on a UWT Campus-wide basis in Section 18.0. Locally,
soil and groundwater contamination associated with the Cragle Site is located beneath the Milgard Hall
building and surrounding hardscape areas (UWT Campus parking lot, sidewalks, and paved portions of
South C Street), which prevent direct exposure and infiltration precipitation (Figure 5-1 and 5-15).
Additionally, mobilization of COCs from precipitation is likely limited by stormwater collection and drainage
systems that convey the stormwater away from this area. As discussed above, the Milgard Hall building was
constructed with engineering controls to prevent Vl into the enclosed spaces. Utility infrastructure that could
provide a preferential pathway for groundwater contaminant migration is either located at an elevation
above the groundwater table or is outfitted with a trench dam to prevent the lateral flow of groundwater
and migration of contaminants along the utility pipes and associated backfill.

Overall, groundwater monitoring completed for the 2016 Agreed Order Rl indicates that soil COCs except
for TPH-D and benzene are not impacting groundwater. Although present, TPH-D and benzene
contamination in groundwater associated with the Cragle Site is limited to the area immediately
downgradient of residual soil contamination remaining in place at the eastern boundary of the 1994
Remedial Action area within South C Street. Groundwater data indicated that the TPH-D and benzene are
stable and/or are slowly decreasing through natural attenuation processes following the removal of the
primary source areas during the 1994 Remedial Action and subsequent remedial actions completed at the
property. Natural attenuation refers to naturally occurring processes in soil and groundwater that act
without human intervention to reduce the mass, toxicity, mobility, volume, or concentration of chemicals in
those media. These processes may include biodegradation, adsorption, dispersion, dilution, volatilization,
and chemical or biological stabilization or destruction of the chemicals (1029).

5.8. Summary

Historical land use at Cragle between 1889 and 1984 included coal and petroleum storage, distribution
and recycling, and auto-related services. These historical uses resulted in releases of TPH and BTEX
(primary COCs), naphthalene, and cPAHs (secondary COCs) to soil and/or groundwater. However, most of
the soil contamination was removed through multiple phases of remedial action including excavation and
soil treatment during the 1994 Remedial Action, 1997 Remedial Action, and the Milgard Hall Capital
Project. The Milgard Hall building and associated surrounding hardscapes (sidewalks, parking lot,
pavement in South C Street) constructed in 2022 prevent direct contact with contaminants while the
engineering controls (sub-slab vapor mitigation system) prevent the migration of contaminant vapors into
occupied indoor spaces. Additionally, the stormwater collection system for Milgard Hall and the surrounding
area further prevents the infiltration of precipitation that could contribute to contaminant leaching from soil
to groundwater. Residual soil contamination and contaminated groundwater for the Cragle Site are stable
based on the monitoring data presented in this Rl Report.

Soil, groundwater, and sub-slab soil vapor/indoor air data are presented in Tables 5-5 through 5-7,
respectively. The nature and extent of primary COCs in soil and groundwater constituting the Cragle Site
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are shown in plan view on Figure 5-1, by chemical/media on Figures 5-7 through 5-14, and in cross section
on Figure 5-15. PCUL (protective of direct contact) exceedances of secondary COCs (naphthalene and
cPAHs), which were only observed at two locations (within the former concrete shed/drum storage area
and downgradient from former Gasoline and Gasoline/Diesel UST Areas), are collocated with primary COC
PCUL exceedances. Groundwater monitoring data collected as part of the 2016 Agreed Order Rl indicate
that secondary COCs for the Cragle Site are not adversely impacting groundwater. Therefore, these
exceedances are not shown.

6.0 REMEDIAL INVESTIGATION—WILLIAMS OIL FILTER

6.1. Introduction

Williams Qil Filter (WOF; currently the location of the Science Building) was generally located between 1741
and 1745 Jefferson Avenue and northeast of the intersection of South 19th Street and Jefferson Avenue in
Tacoma, Washington (Figure 6-1). Environmental data collected during soil and groundwater studies
(Section 6.3) provide the information needed to define the nature and extent of contamination in media of
concern and to complete an evaluation of cleanup actions to address the identified contamination. These
data indicate the presence of TPH-D in soil east of WOF within the PLT pedestrian corridor at a concentration
greater than the PCUL (WOF Site; Figure 6-1). This contamination migrated off the WOF property. It is a
result of releases associated with product piping connected to a former heating oil UST that was used by
WOF, and/or other spills and releases during historical land use. Summary statistics for soil and
groundwater identifying COCs for WOF are presented in Tables Q-4 and Q-5 (Appendix Q). Specifically,
historical operations included motor parts sales, a machine shop, bearing sales and services, and oil filter
service between 1949 and 2000 when the buildings were demolished.

However, most of the TPH-D contamination identified in soil was removed in 2000 during redevelopment
activities for the Science Building. The extent of residual TPH-D soil contamination (WOF Site; Figure 6-1) is
currently limited to a localized area east of the Science Building, which is capped with up to 8 feet of clean
imported soil and the paved surface of the PLT pedestrian corridor. The PLT pedestrian corridor and
associated surrounding hardscapes (sidewalks, pedestrian pathway) constructed in 2013 prevent direct
contact with the residual contamination, and the surrounding buildings are located at a sufficient distance
to prevent the migration of contaminant vapors from entering the occupied indoor spaces. Currently, the
stormwater collection system for the Science Building and the surrounding area prevents the infiltration of
precipitation that could contribute to contaminant leaching from soil to groundwater. Residual soil
contamination for the WOF Site (as defined by TPH-D PCUL exceedances) based on the post-remedial action
results is generally stable and not impacting groundwater in this area based on the monitoring data
presented for the WOF RI.

WOF (AOC 2 in the 2016 Agreed Order) and the WOF Site (residual TPH-D contamination in soil) are shown
on Figure 6-1 relative to the surrounding historic features. Terminology for WOF referenced by this Rl is
described below:

m  WOF. The source property or point of release for contamination associated with historic operations on
the southern portion of Pierce County Parcel No. 2018060021 (1.84-acre parcel). Historically, the
parcels were occupied by two separate buildings with addresses 1741 Jefferson Avenue (northern
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building; historic Pierce County Parcel No. 20180600030) and 1745 Jefferson Avenue (southern
building; historic Pierce County Parcel Nos. 20180600040).

m  WOF Site. The area and media containing residual contamination exceeding PCULSs.

m Science Building. The building currently occupying the northern and central portions of WOF, which is
owned and operated by UW.

B South 19t Street Stairs/Ramp. Access path currently occupying the southern portion of WOF.

m PLT. The source property or point of release for contamination associated with historic operations on
Pierce County Parcel No. 0320043155, which is further discussed in Section 7.0.

Westerly Plume. The extent of CVOC (PCE, TCE, DCE, cis-DCE, vinyl chloride, and DCA) contamination
associated with historic operations and/or land use at 1701 Tacoma Avenue South, 1722 Tacoma Avenue
South, 1904-1908 Tacoma Avenue South, 1922 Tacoma Avenue South, 1934-1938 Tacoma Avenue
South, Tacoma Avenue South Sanitary Sewer, 1755 Fawcett Avenue, and 1742 Jefferson Avenue, which is
further discussed in Section 13.0.Specific details regarding the historical property use leading to the
release of contaminants, RI activities completed to date, the CSM, and the nature and extent of
contamination associated with WOF are summarized below.

6.2. Property Conditions
6.2.1. Location and Description

WOF is located from 1741 to 1745 Jefferson Avenue in the central portion of the UWT Campus north of the
intersection of South 19t Street and Jefferson Avenue (Figure 6-1). WOF was redeveloped in the early
2000s with the construction of the Science Building and associated pedestrian pathway (South 19t Street
Stairs and ramp; Science Building Capital Project) to the south to support the academic growth of the UWT
Campus. The ground surface is predominantly covered by the pavement and the Science Building except
for limited landscaped areas. The finished floor elevation of the Science Building is approximately 79 feet.
The area surrounding the Science Building slopes steeply to the east from an elevation of approximately
94 feet on Jefferson Avenue (west of the Science Building) to an elevation of approximately 72 feet on PLT
(east of the Science Building). The PLT pedestrian corridor to the east of WOF was developed in 2013 to
convert a historical railway corridor into a pedestrian pathway. The redevelopment of the PLT pedestrian
corridor as part of the PLT Capital Project is further described in Section 7.0.
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6.2.2. Historical Land Use

Residential structures were present on WOF between
1896 and at least 1912. The residential structures
were demolished by 1950. The former 1745
Jefferson Avenue building was constructed in 1949
and occupied between 1949 and 1970 by a
wholesale auto parts company with an operating
machine shop. The whole sale auto parts company
operated under the name “Motor Parts & Equipment
Company” and “Motor Parts Company.” A second
building with addresses 1741 and 1743 Jefferson
Avenue was constructed in 1957. An oil filter services
company operated between at least 1957 and 1974
at the 1741 Jefferson Avenue under the names “Oil
Filter Service Company”, “Oil Filter Sales and Services Photo 6-1. Circa 1970 photograph of the Williams Oil Filter
Company”, “Service Filter Company”, and “Williams Service Company building (1741 Jefferson Avenue).
Qil Filter Service.” Additionally, a company called
“Central Recycling” operated at the 1741 address in
at least 1978. The 1741 Jefferson Avenue address is
not listed after 1978. A company called “Bearing
Sales and Services” operated at the 1743 Jefferson
Avenue address between 1957 and at least 1969.
The 1743 Jefferson Avenue address is not listed after
19609.

In 1970, “Williams Oil Filter Service Company”

appears to have expanded from the northern building

(1741 Jefferson Avenue) into the southern building

(1745 Jefferson Avenue) based on historical

photographs. City directories indicate “Williams Oil Photo 6-2. Circa 1949 photograph of the Motor Parts &
Filter Service” and “Motor Parts Company” operated Equipment Company (1745 Jefferson Avenue).

in the southern building until at least 1978. “Williams Qil Filter Service Company” operated until 2000 when
the buildings were demolished. A parking lot was present between the buildings and the former South 19t
Street ROW.

In 1999, a battery storage area and equipment storage area were located to the east within the paved area
along the outside of the former buildings and within the former railway corridor (161). Two floor drains were
in use within the buildings — one in the north-central basement area and one in the northeast basement
area. The north-central drain was reported to be where the former “hot tank” was located that likely
contained solvent to degrease mechanical parts. The northeast drain was reported to be where former
vehicle maintenance activities occurred (135). The physical locations of the two floor drains and discharge
pipes were not located during an April 24, 1998, property walk prior to demolition due to the accumulation
of debris along the exterior of the former building.

A 1,600-gallon heating oil UST was located south of the former building. The UST was removed in
June 1994. In March 2000, the parcel was redeveloped for the construction of the current Science Building
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and pedestrian path to the south, which resulted in the demolition and removal of the previous buildings
and associated structures. The former South 19t Street ROW was also closed and redeveloped as the
“South 19t Street Stairs and Ramp” providing pedestrian access between Jefferson Avenue and the PLT
pedestrian corridor. Historical land use, structures, and features for WOF and the surrounding area are
shown on Figure 6-2.

6.2.3. Current and Future Land Use

UW purchased the WOF property and properties adjacent to WOF in the late 1990s with the exception of
PLT, which was gifted to UW in 2013 by BNSF. Since that time, structures on the adjacent properties have
either been renovated or demolished and redeveloped as new campus buildings or pedestrian access. The
redevelopment of WOF (Science Building Capital Project) was completed in 2013 to support continuing
academic growth of the UWT Campus. The footprint of the Science Building along with associated
subsurface utilities and adjacent properties are shown on Figure 6-3.

Anticipated future land use in this area will support the UWT Campus with academic buildings, surface
streets, and pedestrian access.

6.2.4. Utility Infrastructure

Current utility infrastructure within and adjacent to WOF with the potential to serve as preferential pathways
for contaminant migration is shown on Figure 6-3 and includes the following;:

m Utilities within the building include water, electrical, sanitary sewer, roof drains, footing drains, and
mechanical systems. The Science Building sanitary sewer is presumed to connect to the sanitary sewer
in the PLT pedestrian corridor. The location of the lateral is not known.

m A stormwater system consisting of catch basins and unreinforced concrete pipes is located in the
pedestrian path south of the Science Building and connects to a main west-east oriented stormwater
line that was installed in 1973. Stormwater in this line is conveyed through a 10-inch-diameter pipe
that was lined/cured in place with thermal setting resin by the City.

m Asanitary sewer line consisting of one north-south oriented 8-inch-diameter pipe is located east of the
Science Building and within the PLT pedestrian corridor with the flow direction from the south to the
north. The sanitary sewer is located 6 to 8 feet bgs (elevation 64.8 to 70.4 feet) east of the Science
Building.

6.3. Field Investigations and Remedial Actions

Multiple environmental investigations have evaluated subsurface conditions for the UWT Campus as
described in Section 4.0. Environmental investigations documenting soil and groundwater conditions, and
remedial actions for WOF and/or the surrounding area are discussed in Sections 6.3.1 through 6.3.5.
below. Sampling locations used to evaluate soil and groundwater conditions are shown on Figures 6-4 and
6-5. Investigations completed for WOF and the surrounding area to support the development of the Rl are
summarized in Tables 6-1 and 6-2 and further discussed below (Sections 6.3.1 through 6.3.5).
Construction details for permanent monitoring wells installed within WOF and the surrounding area are
presented in Table 6-3. Soil and groundwater results for the subsurface investigations completed are
presented in Tables 6-4 and 6-5, respectively.
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6.3.1.Pre-1997 Agreed Order Investigation and Remedial Action

One 1,800-gallon heating oil (likely diesel) UST was removed from the parking area south of the WOF
building in 1994 as reported in the 2002 RI (161, Figure 6-4). During the removal of the UST, approximately
50 tons of petroleum-contaminated soil was removed from the fill pipe area adjacent to the UST under
oversight by UW personnel. The exact location and dimensions of the remedial excavation area could not
be verified based on a review of UWs records. As reported by the 2002 R, five discrete confirmation soil
samples were collected from the base and sidewalls of the UST excavation for chemical analysis of TPH.
Chemical analytical results for these samples were reported to be less than the 1996 MTCA Method A soil
cleanup levels in each of the confirmation samples. However, these data were not reported in the 2002 Rl
Report and could not be independently verified. Upon completion of the UST removal and closure activities,
the excavation area was reportedly backfilled with imported material and the surface was paved with
asphalt.

6.3.2.1997 Agreed Order Investigation

Between 1997 and 2002, URS on behalf of UW completed an RI for the eastern portion of the UWT Campus
in accordance with the 1997 Agreed Order. As part of the 1997 Agreed Order RI, soil conditions within WOF
were further evaluated. Specifically, investigation activities were completed to evaluate subsurface
conditions downgradient from the former heating oil UST and remedial excavation area. As indicated above
(Section 6.3.1), a heating oil UST was removed from this area in 1994, however, confirmation of soil
conditions at the remedial excavation limit could not be verified based on the available information.
Environmental investigation activities to further evaluate soil conditions in this area are further discussed
below (Section 6.3.2.1). Soil sampling locations are shown on Figure 6-4.

6.3.2.1. Soil Investigation Summary

Soil investigations completed for WOF as part of the 1997 Agreed Order Rl included the completion of one
boring (WOF-W-B1) to an approximate depth of 8 feet bgs northeast of the former heating oil UST to evaluate
soil conditions in this area. From this boring, one soil sample collected from a depth of 0.5 feet bgs was
submitted for chemical analysis of cadmium and lead. Lead was detected at a concentration of 47.4 mg/kg;
cadmium was not detected in the analyzed sample. Groundwater was not encountered during drilling at
WOF-W-B1.

6.3.3.Supplemental Investigations Under the 1997 Agreed Order

Supplemental investigation activities were completed in accordance with the 1997 Agreed Order to further
evaluate soil and groundwater conditions for WOF and the surrounding area. Investigation activities related
to the WOF are summarized in Sections 6.3.3.1 and 6.3.3.2 below. Supplemental soil and groundwater
sampling locations are shown on Figure 6-4.

6.3.3.1. Soil Investigation Summary

One sonic soil boring (JS-MW4D) was advanced to an approximate depth of 53 feet bgs and completed as
a permanent monitoring well west of WOF to further evaluate soil and groundwater as part of the
UWT Campus-wide investigation in 2013. Boring JS-MWAD was located within Jefferson Avenue
approximately 50 feet west (upgradient) of the historical operations area. A total of 20 soil samples
collected from boring JS-MW4D at depths ranging between approximately 7 and 53 feet bgs were analyzed
for select VOCs. CVOCs (TCE) were detected in samples collected from approximately 43 to 52 feet bgs.
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Other contaminants were not detected in the analyzed samples. CVOC contamination is associated with
the Westerly Plume, which is further discussed in Section 13.0.

6.3.3.2. Groundwater Investigation Summary

Supplemental groundwater monitoring for WOF included the collection of samples from the newly installed
well (JS-MWA4D). Water samples were analyzed for a combination of TPH-G, TPH-D, TPH-O, VOCs, PAHs and
metals. CVOCs (TCE) and lead were detected in the groundwater sample. Other contaminants were not
detected. CVOC contamination is associated with the Westerly Plume, which is further discussed in
Section 13.0.

6.3.4.2016 Agreed Order Investigation

Additional investigation related to WOF was proposed as part of the 2016 Rl Work Plan. This work included
the collection of groundwater samples for TPH-D in new monitoring wells A11-MW23S, A11-MW23D, and
A7-MWS5S to evaluate for TPH within the Qvi and Qva aquifers in the vicinity of the historical operational
area. Monitoring wells A11-MW23S and A11-MW23D proposed for this area were installed to the southeast
and away from WOF due to access constraints. Also, TPH-D analysis was removed from well A7-MW5S in RI
Work Plan Addendum No. 5 because additional review of geology and hydrogeology in the area indicated
that groundwater in the Qvi is discontinuous and/or perched (see Section 6.4.2). As a result, the additional
investigation activities proposed as part of the 2016 Rl Work Plan were not performed for WOF.

Groundwater investigation activities were completed at wells COT-MW4 and JS-MWA4D located west
(upgradient) of the WOF historical operations area (Figure 6-4) as part of the UWT Campus-wide
investigation activities. Groundwater monitoring activities at these locations were completed in December
2016 and on a semi-annual basis between March 2019 and September 2020. These data were evaluated
to identify potential contaminants coming onto WOF. Groundwater investigation activities for JS-MW4D and
COT-MW4 are summarized below.

6.3.4.1. Groundwater Investigation Summary

Groundwater monitoring activities were completed at COT-MW4 and JS-MWA4D as part of the UWT Campus-
wide investigation as indicated above. COT-MW4 was dry during each sampling event. Groundwater
samples collected from JS-MW4D were analyzed for select VOCs (Table 6-2). Petroleum-related VOCs were
not detected in the analyzed samples. CVOCs (TCE) were detected in each analyzed groundwater sample.
CVOC contamination is associated with the Westerly Plume, which is further discussed in Section 13.0.

6.3.5. Capital Projects

Investigation and remedial action activities were necessary to implement UW Capital Projects. Similar
investigations were conducted by the City to support planning and design for various ROW utility projects.
Capital projects and investigation activities in the vicinity of the WOF are summarized in Sections 6.3.5.1
through 6.3.5.3 below. Soil and groundwater sampling locations are shown on Figure 6-5.

6.3.5.1. Science Building Capital Project

A geotechnical investigation was completed in 1998 and an environmental investigation and associated
remedial excavation was completed in 2000 as part of planning and development of the Science Building
on WOF. Geotechnical and environmental investigations and associated remedial actions are summarized
below.
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Geotechnical Investigation Summary

An investigation was performed by GeoEngineers in anticipation of the Science Building construction
between 1998 and 1999 at WOF (145). Investigation activities included the completion of soil borings 99-
1 and 99-2 using HSA drilling methods to perform a geotechnical evaluation of the subsurface soil. Each
boring was completed to approximately 29 feet bgs.

Groundwater from the Qva aquifer was encountered at approximately 27 feet bgs (elevation 53 feet) in
boring 99-1 located in the southeast corner of the proposed building. Groundwater was not encountered in
boring 99-2. Soil samples were not collected as part of the geotechnical investigation.

May 2000 Environmental Investigation and Remedial Excavation Summary

In May 2000, buried piping associated with the former heating oil UST (see section 6.3.1) and soil with field
indications (staining, sheen, odor, etc.) of petroleum contamination was encountered underneath the
former WOF building slab during demolition (143). Three samples (B12-2-2, B-9.5-1, and WW-5-1)
representative of this material from locations WOF-B12-2, WOF-B-9.5-1, and WOF-WW-5 were collected at
depths ranging between approximately 5 and 12 feet bgs and analyzed for TPH-G, TPH-D, and TPH-O. The
method of sample collection is unknown. However, the samples are presumed to have been collected
during the general building demolition and construction excavation as part of the Science Building Capital
Project. TPH-D was detected in soil sample B12-2-2 at a concentration of 3,600 mg/kg. Naphthalene was
detected at a concentration of 37 mg/kg. Other contaminants were not detected.

Ten DP soil borings (WOF-SP-O1 through WOF-SP-10) were completed to depths ranging between
approximately 12 and 18 feet bgs to evaluate the extent of petroleum-contaminated soil. Wet soil
conditions were encountered at approximately 9 to 12 feet bgs in boring WOF-SP-08. Wet soil at this
location is interpreted to be perched groundwater based on the absence of wet soil conditions in the other
borings. Soil samples from locations WOF-SP-1, WOF-SP-7 and WOF-SP-8 were submitted for chemical
analysis of TPH-D and TPH-O. TPH-D was detected at concentrations ranging between 1,300 and 6,700
mg/kg at depths between 3 and 12 feet bgs in each of the three borings. TPH-O was detected at a
concentration of 1,500 mg/kg in the soil sample collected at a depth of approximately 6 feet bgs in boring
WOF-SP-7. Sample locations are shown on Figure 6-5.

GeoEngineers subsequently oversaw remedial excavation activities to remove the petroleum-contaminated
soil released from the product piping associated with the former heating oil UST represented by soil
samples B-12-2, EW-10, SP-1-10-12, SP-7-3-6, and SP-8-9-12 (Table 6-4; 101). Remedial excavation
removed approximately 2,580 cubic yards of contaminated soil. The soil was treated at TPS Technologies
in Tacoma, Washington. The remedial excavation measured approximately 60 feet long by 60 feet wide
and ranged in depth between approximately 12 and 27 feet bgs. To verify the removal of the petroleum
contamination, 21 discrete confirmation soil samples were collected from the base and sidewalls of the
remedial excavation and analyzed for TPH-D and TPH-O. These samples verified TPH-D contaminated soil
was removed from the base and sidewalls of the excavation with the following exception.

Excavation of the eastern sidewall was limited by a sanitary sewer pipe at an approximate elevation of 67.6
to 66.4 feet (148). Although confirmation sidewall samples SEW-20-8, NESW-18-15 and ESW-19-13
collected from the eastern sidewall confirmed the removal of the petroleum-contaminated soil, the samples
were collected at elevations above the sanitary sewer pipe (approximately elevations 71 feet, 58 feet, and
67 feet, respectively). Field indicators of petroleum contamination (staining, sheen, odor, etc.) were
observed below the elevation of the sanitary sewer pipe. Based on this observation, residual petroleum
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contamination above MTCA CULs (represented by sample WOF-EW-10) is presumed to remain in place at
this location.

6.3.5.2. Prairie Line Trail Capital Project

In 2013, additional investigation and remedial excavation activities were performed by GeoEngineers east
of the former WOF building during the construction of the PLT Capital project as shown in Photo 6-3 (252).
The investigation was completed east of the sanitary sewer pipe observed in the 2000 WOF remedial
excavation. Nine DP borings (PLT-BAG-1 through

BAG-85 and PLT-B14) were advanced to depths

ranging from approximately 10 to 15 feet bgs Science Building Keystone
(approximate elevation 59 to 54 feet) east of the Building
Science Building (former WOF building and 2000

excavation area) to further evaluate the nature and

extent of residual petroleum-contaminated soil

remaining in place at this location. In addition, a

temporary well was placed in boring PLT-B14 for the

collection of a perched groundwater sample (252).

Groundwater was not encountered in the other soil

borings completed at this location.

Soil samples were field screened using visual, water Photo 6-3. Circa 2013 photograph of Prairie Line Trail

sheen, and headspace vapor screening methods during investigation activities (looking north). Science
. . . Building to the left of the photograph occupies the

(Append|x G)- Field screening results were used as a majority of the former WOF Building footprint.

general guideline to delineate areas of possible

contamination and samples to be submitted for analyses. Field screening results indicated the potential
petroleum contamination at depths ranging from approximately 6 to 10 feet bgs in borings BAG-3, BAG-5,
BAG-7, and BAG-8 (Figure 6-5). Subsequently, soil samples from these borings with field screening evidence
of petroleum contamination were submitted for chemical analysis of TPH-D and TPH-O. TPH-O was detected
in soil at a concentration of 16,000 mg/kg from approximately 6 to 7 feet bgs in boring PLT-BA6-5. TPH-D
and TPH-O were not detected in the remaining analyzed samples. Soil samples were not submitted for
chemical analysis from PLT-BAG6-1, PLT-BA6-2, and PLT-BA6-4 because field screening did not indicate
evidence of possible contamination. Chemical analytical results for the DP borings are summarized in Table
6-4. Based on a review of the data, TPH-O from boring PLT-BAG-5 was interpreted to be associated with the
historical operations on PLT, which are further discussed in Section 7.0, and not associated with WOF
historical operations.

Perched groundwater encountered in boring PLT-B14 at approximately 10 to 11 feet bgs (elevation 63 feet)
was also submitted for chemical analysis of TPH-G, TPH-D, TPH-O, select VOCs, and PAHs. Low-level PAHs
were detected in the perched water sample collected from boring PLT-B14. Other contaminants including
TPH-G, TPH-D, TPH-O, and petroleum-related VOCs were not detected. Chemical analytical results related
to WOF for the perched water sample are summarized in Table 6-5.

5 “PLT” added to the front of the borings in this report to distinguish them from other investigation areas for the UWT Campus.
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In addition to the investigation activities completed

within PLT, construction of the PLT pedestrian

corridor (further discussed in Section 7.0) resulted

in the installation of a soldier pile (Photo 6-4) wall

between the Science Building (approximate extent

of WOF Building footprint) and the sanitary sewer

(the eastern portion of 2000 remedial excavation).

Following installation of the soldier pile wall, a small

prism of soil was excavated to support regrading

activities within PLT. A geotextile fabric and at least

1 foot of imported fill soil were then placed. Visual

indicators of petroleum contamination were not

observed during construction of the PLT. The new

ground surface west of the soldier pile wall is Photo 6-4. 2015 photograph of Science Building and final

X X X configuration of PLT looking northwest.

approximately elevation 75 feet. Soil generated

from the soldier piles was disposed of at a Subtitle D landfill.

6.3.5.3. City of Tacoma Jefferson and Hood Street Surface Water Interceptor Capital Project

One soil boring (COT-MW5) was completed in December 2017 near the intersection of Jefferson Avenue
and South 19t Street in the vicinity of a planned stormwater replacement project (Jefferson and Hood
Street Surface Water Interceptor Capital Project). This boring was advanced to approximately 46 feet bgs
and completed as a permanent monitoring well located west (upgradient) of WOF. Soil samples were
analyzed for TPH-HCID and select VOCs. Benzene was detected in shallow soil less than 10 feet bgs. Other
contaminants were not detected in the analyzed samples. Groundwater was not encountered in COT-MW5.

6.4. Conceptual Site Model

Development of the CSM for WOF is informed by the physical setting, local geologic and hydrogeologic
setting, potential contaminant sources and release mechanisms, transport processes, and exposure routes
by which receptors may be affected. The CSM for WOF is based on the historical land use, results of the
investigation activities performed, and current and anticipated future land use, and forms the basis for the
PCULs used to evaluate contaminant nature and extent in media of potential concern. Sections 6.4.1
through 6.4.4 describe the specific elements of the WOF CSM.

6.4.1. Physical Setting

WOF is located in the east-central portion of the UWT Campus. Demolition of former structures and a
remedial excavation were completed following property acquisition by UW in the early 2000s to support the
UWT Campus Master Plan. The Science Building Capital Project was completed in the early 2000s and the
east adjacent PLT pedestrian corridor was completed in 2013.

6.4.2. Geologic and Hydrogeologic Setting

The geologic and hydrogeologic settings for WOF (described in the following sections) inform the distribution
of contaminants in media of potential concern. Local geology and hydrogeology in the vicinity of WOF are
described below in Sections 6.4.2.1 and 6.4.2.2.
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6.4.2.1. Local Geology
Geologic units present beneath WOF include the Qf, Qvi, and Qva deposits. Key geologic features associated
with these units are described below.

m  Fill (Qf). Fill encountered in the borings within WOF, and the surrounding area, consists of locally
derived, reworked ice-contact deposits or imported fill material used within the former remedial
excavations or as part of the Science Building Capital Project. Fill material extends up to 23 feet bgs
and is primarily composed of silty sand with varying amounts of gravel and silt.

m Vashon Ice-Contact Deposits (Qvi). Qvi consists of till, subglacial channel materials, and lacustrine
materials deposited beneath the glacial ice along the ice margin during the last glacial period. The Qvi
deposits range in thickness of 8 to 35 feet and consist of Qvi till-like deposits, Qvi channel deposits,
and Qvi silt.

m Glacial Outwash Deposits (Qva Sands/Gravels and Qva Silt). Qva deposits in the area of WOF consist
of sand/gravel to the full depth explored. Qva silt was not observed in the borings completed in the
area of WOF.

Geologic conditions in the vicinity of WOF are shown relative to the UWT Campus on Figure 2-13.

6.4.2.2. Local Hydrogeology

Groundwater in the east-central portion of the UWT Campus occurs within both the Qvi (shallow) and Qva
(deep) aquifers (Figures 2-14 through 2-19). Across the UWT Campus, the Qvi aquifer is predominately
unconfined while the Qva aquifer is predominantly confined due to the presence of the Qvi silt and Qva silt
deposits inhibiting vertical groundwater movement between the Qvi and Qva aquifers. However, the Qviand
Qva aquifers may be hydraulically connected due to local glacial incision of the silt layers separating the
two aquifers or the result of property redevelopment. Specific areas where the Qvi and Qva aquifers are
interpreted to be hydraulically connected and flow into each other are shown on Figure 2-14 to 2-19 and
include the following as they relate to groundwater flow beneath WOF and the surrounding area:

m  West of WOF. Incision of the valley walls during the last glacier retreat (approximately 10,000 to
13,000 years ago) has locally resulted in the absence of the confining layer separating the Qvi and Qva
aquifer (i.e., Qvi and/or Qva silt) in this vicinity. As a result, the Qvi and Qva aquifers are locally
hydraulically connected. Groundwater within the Qvi aquifer west of WOF is interpreted to drain into
and mix with groundwater from the underlying Qva aquifer (see Figure 2-13) due to the absence of the
Qvi aquifer beneath WOF.

m Beneath and West of WOF. The Qvi aquifer is absent in the area beneath and immediately surrounding
the Science Building as a result of the valley wall incision west of this location (described above).
Locally, groundwater within the Qvi unit occurs as perched and discontinuous lenses.

Local groundwater occurrence and flow for the Qvi and Qva aquifers are summarized below.

Qvi Groundwater Occurrence and Flow

The Qvi aquifer is locally absent beneath and east of WOF as a result of the erosion and incision during the
glacial retreat as described above. Groundwater within the Qvi upgradient of WOF is interpreted to drain
into the underlying Qva aquifer thus depleting the Qvi aquifer before reaching this area. Perched
groundwater may be present at some locations within the fill or upper Qvi deposits but is not considered
representative of groundwater levels in the Qvi aquifer.
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Qva Groundwater Occurrence and Flow

The Qva aquifer is present beneath WOF with an inferred groundwater flow direction that is generally east-
northeasterly based on the UWT Campus-wide Qva flow direction (Figures 2-17 and 2-19). A confining layer
(Qvi silt) present at a depth of approximately 40 feet bgs separates the Qva aquifer from the overlying Qvi
deposits (Table 6-5).

The local estimated average linear velocity and hydraulic gradient for the Qva aquifer beneath WOF were
not estimated due to the limited number of wells screened within the Qva aquifer in this vicinity.

6.4.3.Sources of Contamination

The primary source of contamination at WOF is related to releases from product piping associated with a
former heating oil UST used to support historical land use and operations between 1949 and 2000,
including a machine shop, auto parts center, and oil filter service shop. The former heating oil UST was
removed in 1994 and the associated product piping was removed in 2000. Other potential release
mechanisms include drips, leaks, and/or spills from drums and/or other equipment directly to soil during
historical operations within the former WOF building (135).

CVOCs (TCE) associated with upgradient and off-property releases (i.e., Westerly Plume) and benzene in
shallow soil within Jefferson Avenue have been identified. CVOC contamination within the Westerly Plume
has migrated onto WOF due to releases from upgradient historical operations and land use as discussed
in Section 13.0. Benzene in shallow soil within Jefferson Avenue is discussed in Section 17.0 O (Area-Wide
Soil).

6.4.4. Potential Receptors and Exposure Pathways

Current and future land use were considered when evaluating potential receptors and exposure pathways
for WOF. The current and planned future land use is a UWT Campus building (Science Building) and
pedestrian corridor (PLT) which consist primarily of impervious surfaces except for bordering landscape
areas. Precipitation falling to the ground surface either infiltrates into the ground (unpaved areas) or is
captured by roof drains and catch basins and transported by the City’s stormwater infrastructure to the
Thea Foss Waterway. The surrounding area is commercial and academic. It is assumed that future land use
will be similar to its current use.

Based on the current and anticipated future land use, the following exposure pathways and receptors have
been identified:

m Direct Contact. The UWT Campus is unlikely to pose risks to terrestrial ecological receptors based on
the simplified TEE completed pursuant to WAC 173-340-7490 (see Section 2.4). Construction workers
are the primary human receptor and may potentially be exposed through direct contact with
contaminated soil during excavation activities.

m Drinking Water. Groundwater within the Qvi unit in the vicinity of WOF occurs as discontinuous perched
lenses and is not considered to be a sufficient water supply. Groundwater within the Qva aquifer
beneath WOF and the UWT Campus as a whole is not considered to be a current source of domestic
water, which is supplied by City municipal water. However, drinking water is still being considered as a
potential exposure pathway as required by Ecology.
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m Surface Water. Surface water at WOF is not considered to be a current exposure pathway because the
majority of ground surface is capped with hardscapes, stormwater is directed to stormwater utilities,
and the Thea Foss Waterway is more than 1,500 feet east of the UWT Campus.

m Indoor Air. Vl into the Science Building is not considered to be a current exposure pathway because of
the type of residual contamination remaining in place (TPH-D) and the location of the residual
contamination relative to the enclosed spaces of the Science Building (i.e., vertical inclusion distance
greater than 15 feet). The Keystone Building (to the east), TPS Building (north), and Tioga Building
(south) are located more than 30 feet from the TPH-D impacted soil. Therefore, in accordance with
Ecology’s VI guidance are not considered to be current exposure pathways. The potential for VI and
impacts to indoor air are further discussed below in Section 5.6.4.

Potential receptors and exposure pathways for CVOC (TCE) contamination in this area associated with the
Westerly Plume is further discussed in Section 13.0. Potential receptors and exposure pathways for
benzene contamination within this area are further discussed in Section 17.0 (Area-Wide Soil).

6.5. Proposed Cleanup Levels

PCULs were developed for WOF for the protection of human health and the environment for both soil and
groundwater based on the CSM. Consistent with Ecology’s MTCA Cleanup Regulation (WAC 173-340), the
PCULs for soil and groundwater were developed based on the highest beneficial current and future land
and water uses, potential exposure pathways, and the potential receptors specific to WOF. The general
process for developing the PCULs on a UWT Campus-wide basis is described in Section 3.0. The basis for
PCULs for WOF is as follows:

m Proposed Soil Cleanup Levels. PCULs for soil were developed using the standard MTCA Method B
approach based on protection of human health for direct contact with soil and for protection of
groundwater as drinking water calculated using the MTCA-fixed parameter three-phase partitioning
model (WAC 173-340-747[4]). MTCA Method A soil cleanup levels are being applied where Method B
cleanup levels are not established. Cleanup levels were adjusted for natural background and PQL as
appropriate pursuant to WAC 173-340-705(6).

m Proposed Groundwater Cleanup Levels. PCULs for groundwater were developed using standard MTCA
Method B groundwater cleanup levels for potable (drinking) water prescribed in
WAC 173-340-720(4)(b). Numerical criteria (state or federal) that are not sufficiently protective
(i.e., that exceeded an excess cancer risk of 1 x 10 or a hazard quotient of 1) were adjusted to a
cancer risk of 1 x 105 or a hazard quotient of 1. MTCA Method A groundwater cleanup levels are being
applied where Method B cleanup levels are not established. Cleanup levels were adjusted for natural
background and PQL as appropriate pursuant to WAC 173-340-705(6).

m Proposed Indoor Air Cleanup Levels. Indoor air PCULs are based on the MTCA standard Method B
indoor air cleanup levels protective of human health for unrestricted land use (WAC 173340-750[3][b])
as well as indoor air SLs protective of human health for commercial worker exposure.

SLs for the protection of VI were also developed to evaluate whether contaminants detected in soil and/or
groundwater have the potential to migrate into enclosed spaces at concentrations exceeding indoor air
cleanup levels. The soil SLs are referenced from Ecology’s VI Guidance (1064). The groundwater SLs are
referenced to the standard MTCA Method B SLs from Ecology’s CLARC Table dated January 2023.
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6.6. Nature and Extent of Contamination
6.6.1. Contaminants and Media of Concern

Characterization data for WOF are summarized in Tables 6-4 and 6-5. The data were evaluated to determine
contaminants and media of concern for the WOF Site (as defined by soil and groundwater PCUL
exceedances). An evaluation of soil sample results representing current conditions (i.e., post-remedial
excavation confirmation samples and samples from soil explorations collected beyond the final remedial
excavation limit) is presented in Table Q-4 (Appendix Q). An evaluation of groundwater sample results
representing current conditions (i.e., groundwater samples collected between 2016 and 2020 as well as
groundwater samples collected as part of the 2013 PLT Capital Project within the PLT pedestrian corridor)
is presented in Table Q-5 (Appendix Q). In addition, soil and groundwater sample results representing
current conditions were screened to evaluate the potential for VI (Table Q-6, Appendix Q). Contaminants in
media of concern based on this evaluation (Tables Q-4 through Q-6) include the following;:

m  Soil. TPH-D was identified as a primary soil COC for the WOF Site based on the source of contamination
to soil and the characterization results. Most of this contamination was removed when remedial actions
were completed during the Science Building Capital Project (see Section 6.3). Based on field indicators
of petroleum contamination (staining, sheen, odor, etc.) at the final remedial excavation limit, residual
TPH-D contamination (represented by sample WOF-EW-10) is presumed to remain in place east of the
Science Building. Although naphthalene previously was detected at a concentration greater than the
soil PCUL within the petroleum-contaminated area (sample B-12-2, Table 6-4), MTCA Table 830-1
states naphthalene analysis is not required because it is included in the TPH-D Method A cleanup level.
Therefore, naphthalene is not considered to be a soil COC. The nature and extent of TPH-D in soil are
further discussed in Section 6.6.2.

m Groundwater. COCs were not detected in groundwater at concentrations greater than the PCUL.
Therefore, groundwater is not considered a media of concern. A discussion of sampling results is
presented in Section 6.6.3.

m Soil Vapor. Based on screening of soil and groundwater data, TPH-D was identified as a COC with the
potential to migrate into enclosed spaces at a concentration that could exceed the Method B indoor air
PCUL and/or the SL for the protection of commercial workers. An evaluation for VI potential is further
discussed in Section 6.6.4.

In addition, benzene and CVOCs (TCE) observed in soil and/or groundwater at JS-MWA4D located
west/upgradient of WOF are not considered COCs based on the location/depth of contamination and
historical land use that did not likely include the use of these compounds as part of these operations. The
occurrence of CVOCs (TCE) in soil and groundwater is attributed to the Westerly Plume as discussed in
Section 13.0. Total cPAH TEQ was also detected in boring PLT-B14 at a concentration greater than the
PCUL, however, cPAH contamination at this location is associated with PLT as discussed in Section 7.0.

Primary COC for soil (TPH-D) and corresponding COCs in groundwater are shown in plan view on Figures 6-
6 and 6-7 and in cross section on Figure 6-8. The nature and extent of COCs in media of concern are further
discussed below.
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6.6.2.Soil

Removal of the product piping associated with the former heating oil UST (primary release mechanism)
followed by remedial excavation activities in 2000 resulted in the removal of the majority of the previously
identified petroleum contamination from WOF as described above in Section 6.3. However, inaccessible
soil with residual contamination based on field indicators (staining, sheen, odor, etc.) observed at the final
remedial excavation limits remains in place east of the Science Building. Although confirmation soil
samples collected from the final remedial excavation limit verify the removal of the petroleum
contamination, TPH-D was reportedly left in place in the vicinity of the sanitary sewer line to avoid damage
to the utility based on field indicators at the final excavation limit. Based on this observation, residual
petroleum contamination (conservatively represented by sample WOF-EW-10) is presumed to remain in
place at this location. The extent of the residual contamination at this location is approximately 10 feet
thick and extends from below the elevation of the sanitary sewer (approximately elevation 67 feet) to the
depth of the 2000 remedial excavation (elevation 58 feet).

The nature and extent of TPH-D (WOF Site) in soil are shown in plan view on Figure 6-6 and in cross-section
on Figure 6-8. The residual TPH-D concentration exceeds the SLs for the protection of VI east of the Science
Building and beneath the PLT pedestrian corridor. The potential for VI from the residual TPH-D is further
discussed in Section 6.6.4.

6.6.3. Groundwater

Discontinuous perched lenses of groundwater are observed within the Qvi unit based on the results of the
RI and observations during the 2000 remedial excavation completed to address petroleum releases from
the product piping associated with the former heating oil UST historically in use at WOF. In boring PLT-B14
located east of the remedial excavation footprint (and east of the localized pocket of residual
contamination), a grab sample of the perched groundwater was analyzed. Contaminant concentrations
were not detected in this sample. Additionally, the Qva aquifer is not anticipated to be impacted due to the
vertical separation between the TPH-D-contaminated soil and the Qva aquifer and confining layer
separating the Qvi and Qva units in this area. TPH-D results in groundwater for comparison to the soil results
are shown on Figure 6-7.

6.6.4.Soil Vapor and Indoor Air

Based on the soil and/or groundwater sampling results representing current conditions, TPH-D and TCE
were identified as contaminants with the potential to migrate into enclosed spaces at concentrations
exceeding Method B indoor air PCULs and/or SL for the protection of commercial workers. The potential for
VI from soil and groundwater contaminants is further discussed below:

m Petroleum-Related Soil Contamination. Petroleum-related contaminants in soil were evaluated for
potential VI based on Ecology’s 2022 VI Guidance. Ecology’s guidance states buildings located within
the inclusion area (30 feet horizontal and 15 feet vertical separation distance) of soil with TPH-D
concentrations greater than 250 mg/kg may be at risk of VI into indoor air (1064). An evaluation of the
potential for VI based on current conditions at WOF and the surrounding area is discussed below:

= Although confirmation soil samples collected from the final remedial excavation limit verify the
removal of the petroleum contamination, TPH-D was reportedly left in place in the vicinity of
the sanitary sewer line to avoid damage to the utility based on field indicators at the final
excavation limit. Based on this observation, residual petroleum contamination (conservatively
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represented by sample WOF-EW-10) is presumed to remain in place at this location. To assess
the potential for impacts to indoor air per Ecology guidance, an evaluation of the vertical and
lateral separations to the Science Building was conducted. The results of this evaluation
indicate that the separation between the Science Building and the TPH-D-impacted soil is
approximately 20 feet horizontal and 13 feet vertical, with an angled distance of approximately
28 feet through compacted engineered fill. In accordance with Ecology’s VI Guidance, a 15-foot
horizontal separation is likely sufficient to allow for biodegradation of TPH-D in the soil vapor
because TPH-D is limited to contaminated soil and not groundwater. Therefore, TPH-D impacts
to indoor air in the Science Building are not anticipated.

= The Tioga Building, TPS Building, and Keystone Building are outside of the inclusion area for
petroleum VI evaluation. Therefore, these buildings are not within the lateral inclusion area
(i.e., greater than 30 feet) and TPH-D impacts to indoor air are not anticipated.

m Petroleum-Related Groundwater Contamination. TPH-D was not detected in groundwater in boring
PLT-B14 located east of the remedial excavation footprint (east of the localized pocket of residual
contamination), therefore TPH-D impacts to indoor air are not anticipated.

m Other Contaminants. CVOCs (TCE) exceeded the SL for groundwater VI at JS-MWA4D located west and
upgradient of WOF beneath Jefferson Avenue. The potential for VI resulting from CVOCs associated with
the Westerly Plume is further discussed in Section 13.0.

6.7. Contaminant Fate and Transport

The chemical properties of contaminants and the physical, chemical, and biological processes that they are
exposed to affect their fate and transport. These properties/processes and how they impact the fate and
transport of COCs in media of concern are discussed on a UWT Campus-wide basis in Section 18.0. Locally,
soil contamination associated with WOF (i.e., WOF Site) is located east of the Science Building and beneath
portions of the PLT pedestrian corridor (hardscape and landscape areas constructed over imported fill and
geotextile fabric), which prevents direct exposure (Figures 6-1 and 6-8) and reduces the potential for
infiltration of stormwater. Furthermore, stormwater is captured by drainage systems that convey the
stormwater away from WOF to prevent the vertical migration of contamination through the soil column via
leaching. The residual soil contamination is stable and is not in contact with groundwater (except where
perched groundwater exists within the Qvi unit). Utility infrastructure that could provide a preferential
pathway for contaminant migration is located at an elevation above the groundwater table, which prevents
the migration of contaminants via these systems.

Future impacts to groundwater (Qvi and Qva) are not anticipated due to the absence of the Qvi aquifer in
this area and the presence of the confining layer (i.e., Qvi silt) separating the residual TPH-D contamination
(WOF Site) and the Qva aquifer. Additionally, the WOF Site and surrounding area are generally capped with
an impermeable surface (paving or gravel) reducing the potential for infiltration of precipitation that could
contribute to contaminant leaching from soil to groundwater.

6.8. Summary

WOF historically operated auto parts and oil recycling facilities between 1949 and 2000. A heating oil UST
with product piping extending beneath the former WOF buildings was used during these historical
operations. Although significant releases from the former heating oil UST were not observed during removal
in 1994, releases from the product piping identified in 2000 during building demolition resulted in
widespread TPH-D contamination in soil. Soil contamination extended from the central portion of WOF to
portions of PLT to the east. Most of the contaminated soil was removed during the 1994 UST removal and
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closure, and later in 2000 during the product pipe removal and subsequent remedial excavation as part of
the Science Building Capital Project. The 2000 remedial excavation resulted in the removal of all TPH-D
contamination within WOF and east of WOF into PLT. The remedial excavation within PLT was limited by the
presence of a sanitary sewer pipe. Although confirmation soil samples collected from the final limits of the
remedial excavation verified the removal of the TPH-D contamination, field indicators of petroleum
contamination (staining, sheen, odor, etc.) were observed beneath the sanitary sewer pipe. Subsequent
borings east of the sanitary sewer pipe verified the limited extent of the residual contaminated soil.
Currently, the localized pocket of residual TPH-D contaminated soil at this location (WOF Site) is capped
with up to 8 feet of clean soil and the paved and/or gravel surfaces of the PLT pedestrian corridor.

The Science Building and associated surrounding hardscapes (sidewalks, pedestrian pathway) constructed
between 2000 and 2013 prevent direct contact with the residual TPH-D contamination. Future impacts to
groundwater (Qvi and Qva) are not anticipated due to the absence of the Qvi aquifer in this area and
presence of the confining layer (i.e., Qvi silt) separating the residual TPH-D contamination (WOF Site) and
the Qva aquifer. Additionally, the stormwater collection system and impermeable surface for the Science
Building and surrounding area prevent the infiltration of precipitation that could contribute to contaminant
leaching from soil to groundwater.

Additionally, there is a sufficient distance between the residual TPH-D contamination and the surrounding
buildings to prevent the migration of contaminant vapors from entering occupied indoor spaces. The
residual soil contamination is stable and is not in contact with groundwater (except where perched
groundwater exists within the Qvi unit).

Soil and groundwater data for WOF are presented in Tables 6-4 and 6-5, respectively. The nature and extent
of TPH-D (primary COC) in soil and groundwater are shown in plan view on Figure 6-1, by chemical/media
on Figures 6-6 and 6-7, and in cross section on Figure 6-8.

7.0 REMEDIAL INVESTIGATION—PRAIRIE LINE TRAIL

7.1. Introduction

PLT is located within the Hood Street Corridor between South 17t Street and South 21stStreet in Tacoma,
Washington (Figures 7-1A/B). Environmental data collected during previous and more recent soil and
groundwater investigations (Section 7.3) provide the information needed to define the nature and extent
of contamination in media of concern and to complete an evaluation of cleanup actions to address the
identified contamination. These data indicate the presence of TPH-D, TPH-O, PAHs (naphthalene and total
cPAHs), and metals (arsenic and lead) in soil at concentrations greater than their respective PCULs resulting
from spills and/or releases during historical land use. Summary statistics for soil and groundwater
identifying COCs for PLT are presented in Tables Q-7 and Q-8 (Appendix Q). Specifically, historical operations
included a rail line with multiple spurs to adjacent properties which operated from the late 1880s to the
late 1990s.

However, surficial soil within the PLT pedestrian corridor (up to approximately 3 feet) potentially impacted
by historical rail operations was excavated and removed in 2013 in conjunction with the PLT Capital Project.
The extent of residual TPH-D, TPH-O, naphthalene, cPAH, arsenic, and lead soil contamination within the
PLT pedestrian corridor (PLT Site; Figure 7-1A/B) is currently capped beneath a geotextile fabric under
approximately 1 foot of import fill and/or hardscapes (sidewalks, pedestrian pathway), which prevents
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direct contact. Additionally, stormwater collection systems further prevent the infiltration of precipitation
that could contribute to contaminant leaching from soil to groundwater. Residual TPH-D, TPH-O,
naphthalene, cPAH, arsenic, and lead soil contamination within the PLT pedestrian corridor (PLT Site) is
stable and is not impacting groundwater based on monitoring data presented for the PLT RI. Furthermore,
engineering controls (sub-slab vapor mitigation system) installed during the Milgard Capital Project prevent
the migration of contaminant vapors sourcing from residual TPH-D located adjacent to the new building
from entering the occupied indoor spaces.

In addition, environmental data collected as part of the RI indicate the presence of two separate CVOC-
contaminated groundwater plumes that extend beneath portions of PLT (Easterly and Northerly Plumes).
CVOC (PCE and TCE)-contaminated soil and groundwater associated with the Northerly Plume (further
discussed in Section 14.0) extends beneath the northern portion of PLT. CVOC (TCE and vinyl chloride)-
contaminated soil and groundwater associated with the Easterly Plume (further discussed in Section 15.0)
extends beneath the southern portion of PLT.

PLT (AOC 3 in the 2016 Agreed Order) and the PLT Site (residual TPH-D, TPH-O, naphthalene, cPAH, arsenic,
and lead contamination in soil) are shown on Figures 7-1A/B relative to the surrounding features.
Terminology for PLT referenced by this Rl is described below:

m PLT. The source property or point of release for contamination associated with historic operations on
portions of Pierce County Parcel No. 0320043155 (2.49-acre parcel). Historically "Prairie Line” was
operated by Northern Pacific Railroad and BNSF Railway Company between South 21st Street and
South 17t Street.

m PLT Site. The area and media containing residual contamination exceeding the PCUL associated with
historic rail line operations. Based on the widespread distribution of contaminants within the PLT
pedestrian corridor, the entirety of PLT is considered the PLT Site.

m PLT Capital Project. In 2013, the PLT Capital Project was constructed as the pedestrian corridor
extending from South 17th Street and South 21st Street. PLT Capital Project included portions of the
adjacent parcels for pedestrian access and utility connections for the new stormwater infrastructure.

m Cragle. The source property or point of release for contamination associated with historic operations
on Pierce County Parcel No. 2019050027, which is further discussed in Section 5.0.

m  WOF. The source property or point of release for contamination associated with historic operations on
Pierce County Parcel No. 2018060021, which is further discussed in Section 6.0.

m Snoqualmie Library. The source property or point of release for contamination associated with historic
operations on Pierce County Parcel No. 2019050026, which is further discussed in Section 12.0.

m Northerly Plume. The extent of TPH-G, TPH-D, petroleum-related VOCs, and CVOC (PCE, TCE, cis-DCE,
and vinyl chloride) contamination associated with historic operations at 1754 Pacific Avenue and 1754
Pacific Avenue, which is further discussed in Section 14.0.

m Easterly Plume. The extent of CVOC (TCE, cis-DCE, trans-DCE, DCE, vinyl chloride, and chlorobenzene)
contamination associated with historic operations at 1934-1938 Market Street and within Commerce
Street and South C Street, which is further discussed in Section 15.0.
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m  Southerly Plume. The extent of BTEX and TPH contamination associated with historic operations at
1956 Jefferson Avenue, 1934-1938 Market Street, and Jet Parking, which is further discussed in
Section 16.0.

Specific details regarding the historical property use leading to the release of contaminants, Rl activities
completed to date, the CSM, and the nature and extent of contamination associated with PLT and the PLT
Site are summarized below.

7.2. Property Conditions
7.2.1. Location and Description

PLT is a north-south integrated multi-use trail with historic/cultural interpretation, public art, multimedia,
and green features transecting the eastern portion of the UWT Campus. The PLT pedestrian corridor
(approximately 80 feet wide) connects various UWT Campus buildings, parking lots, and pedestrian access
points between South 21st Street and South 17t Street. The ground surface is predominantly paved and
contains landscaped areas with trees, grass, and shrubs. The ground surface gently slopes toward the
northeast from approximately elevation 96 feet to elevation 57 feet.

7.2.2. Historical Land Use

From 1873 to the late 1990s, the Northern Pacific Railroad and BNSF Railway Company operated the rail
line known as the “Prairie Line” . The “Prairie Line” extended between South 17th Street and South 21st
Street as shown on Figures 7-2A/B. Multiple rail spurs were connected to the east and west adjacent
warehouses and/or laydown yards. Railroad ties were treated timbers placed upon a reinforced bedding
layer (i.e., quarry spalls). Access to the adjacent warehouses was through elevated loading docks and rail
spurs.

Historic land use and operations adjacent to PLT
included wood and coal fuel storage,
hay/grain/flour and feed storage, junk storage,
paper wholesale, machine shop/oil filter services,
sign painting, meat packaging, photo
development, retail, power generation, and
residential. The former buildings and operations of
former and existing buildings along PLT are shown
on Figure 7-2A/B. Specific land uses related to the
Cragle, WOF, GWP Building, TPS Building, Jet
Parking, and Snoqualmie Library Building are
further described in other sections of this
document as referenced above.

Photo 7-1. Circa 1899 photograph of the “Prairie Line” within
7.2.3.Current and Future Land Use the current PLT pedestrian corridor (looking north).

In the early 1990s, UW purchased the majority of the properties adjacent to the rail alignment. Structures
on the adjacent properties have either been renovated or demolished and redeveloped as new campus
buildings, parking lots, or pedestrian access. The PLT pedestrian corridor was gifted to UW in 2013.
Redevelopment of the PLT pedestrian corridor (PLT Capital Project) was completed to integrate the multi-
use trail with historic/cultural interpretation, public art, multimedia, and green features. The footprint of
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the PLT Capital Project for the redevelopment of the PLT pedestrian corridor along with associated
pedestrian pathways, stairs, retaining walls, stormwater, sewer utility infrastructure, green spaces, and
adjacent UWT Campus buildings are shown on Figures 7-3A/B.

Future land use of this corridor is anticipated to remain multi-use to support access to the UWT Campus
buildings, parking lots, and downtown Tacoma.

7.2.4. Utility Infrastructure

Current utility infrastructure within PLT with the potential to serve as preferential pathways for contaminant
migration are shown on Figures 7-3A/B and includes the following;:

m A north-south oriented 8-inch-diameter sanitary sewer runs the entire length of PLT located at a depth
of approximately 5 to 8 feet bgs (approximately elevation 86 to 70 feet) with the flow direction oriented
from the south to the north. Multiple sewer laterals to buildings west of PLT are present but the exact
location of each lateral is not known.

m Aflow-through stormwater treatment facility was installed in 2014 on the southern portion of PLT. The
details of the stormwater treatment facility are further described in Section 2.3.2.

m A west-east oriented 10-inch-diameter stormwater pipe that was installed in 1973 in South 19t Street
(current stairway) and extends across PLT. The pipe is constructed of unreinforced concrete and
lined/cured in place with thermal setting resin by the City in 2013. Multiple laterals and associated
catch basins are connected to the main stormwater pipe.

® An underground electrical and communication duct bank is located between the Tioga Library and
Snoqualmie Library buildings. The duct bank is located approximately 4 to 6 feet bgs.

m East-west oriented utilidor crosses PLT in the area of the Dougan Building. The utilidor is encased in
concrete and approximately 15 feet wide and 15 feet deep. Multiple utilities are housed in the utilidor
with space allowing for maintenance access.

There are multiple shallow electrical and communication lines located throughout PLT and the surrounding
area in addition to the utility infrastructure described above.

7.3. Field Investigations and Remedial Actions

Multiple environmental investigations have been completed to evaluate subsurface conditions for the
UWT Campus as described in Section 4.0. Environmental investigations documenting soil and groundwater
conditions, and remedial actions completed for PLT and/or the surrounding area are discussed in
Sections 7.3.1 through 7.3.4 below. Sampling locations used to evaluate soil and groundwater conditions
are shown on Figures 7-4A/B through 7-6A/B. Investigations completed for PLT and the surrounding area
to support the development of the Rl are summarized in Tables 7-1 and 7-2 and further discussed below
(Sections 7.3.1 through 7.3.4). Construction details for permanent monitoring wells installed within PLT
and the surrounding area are presented in Table 7-3. Soil and groundwater results for the subsurface
investigations completed are presented in Tables 7-4 and 7-5, respectively.

7.3.1.Pre-1997 Agreed Order Investigations and Remedial Action

In 1993, a 110-gallon heating oil UST and a 350-gallon gasoline UST were removed from the parking area
in the southeast portion of Jet Parking (further discussed in Section 16.0). Remedial excavation removed
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approximately 650 cubic yards of TPH-contaminated soil. Confirmation soil samples collected at the final
remedial excavation limits verified the removal of the TPH-contaminated soil, with the exception of soil
represented by sample JP-S7, where TPH-G was detected at a depth of approximately 9 feet bgs along the
eastern sidewall (adjacent to PLT). Subsequent investigation and remediation of soil represented by this
sample within PLT are further discussed in Sections 7.3.2 through 7.3.4 below.

Sample JP-S7 and the remedial excavation of TPH-G contaminated soil released from the gasoline UST are
shown on Figure 7-4A. Chemical analytical results for soil sample JP-S7 are presented in Table 7-4. Other
confirmation samples and their chemical analytical results as they relate to the Southerly Plume are
discussed in Section 14.0. Additional investigations and remedial actions on Cragle and Snoqualmie Library
(adjacent properties) were completed prior to the 1997 Agreed Order. They did not extend into PLT.
Investigations and remedial actions completed on Cragle are further discussed in Section 5.0.
Investigations and remedial actions completed at Snoqualmie Library are further discussed in Section 12.0.

7.3.2.1997 Agreed Order Investigation

Between 1998 and 2002, URS on behalf of UW completed an RI for the eastern portion of the UWT Campus
under the 1997 Agreed Order. The 1997 Agreed Order did not specifically identify PLT as an area requiring
investigation. Soil and groundwater samples were collected adjacent to or within PLT for portions of Cragle
and Jet Parking and Commerce Street (where it bisects the north portion of PLT) as part of the 1997 Agreed
Order investigation). They are further discussed below in Sections 7.3.2.1 through 7.3.2.3. Soil and
groundwater sampling locations are shown on Figures 7-4A/B.

7.3.2.1. Cragle Soil and Groundwater Investigation Summary

In 1998 and 2000, investigations were performed to evaluate soil and groundwater conditions within the
area of the former concrete and coal sheds (southeast portion of PLT, Figure 7-4A; 157). The concrete shed
and concrete slab were demolished. A closure certificate report was submitted to Ecology (135) prior to the
completion of these investigations. Investigations completed for this area included the collection of soil
samples from DP soil borings and the collection of groundwater samples from both permanent and
temporary monitoring wells. These investigations included the following;:

m  Completion of three DP soil borings (CR-C-B1 through CR-C-B3) to an approximate depth of 2.5 feet bgs
within the waste storage area of the former concrete shed. Historically, the concrete shed was used as
waste storage for waste oil and waste oil-contaminated water and light ballasts (161). The focus of this
1998 investigation was based on the historical use of this structure and observed cracks within the
floor that could provide a preferential migration pathway for contaminants to enter the underlying soil.
Soil samples collected from borings CR-C-B1 through CRC-B3 were submitted for chemical analysis of
select VOCs. Benzene, ethylbenzene, and total xylenes were detected in shallow soil collected from
boring CR-C-B2 at a depth of approximately 2.5 feet bgs. Other VOCs were not detected in the analyzed
soil samples.

m Completion of two DP borings (CR-B6 and CR-B7) to a depth of approximately 12 feet bgs within the
former concrete shed footprint in 2000 as part of the follow-up investigation of this area. Soil samples
collected from borings CR-B6 and CR-B7 were submitted for chemical analysis of BTEX and
naphthalene. BTEX and naphthalene were not detected in the analyzed soil samples collected at a
depth of approximately 12 feet bgs. A grab groundwater sample was subsequently collected from a
temporary well set in boring CR-B6 for chemical analysis. The grab groundwater sample collected in
CR-B6 was submitted for chemical analysis of select VOCs. BTEX and other select VOCs were not
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detected in the analyzed groundwater sample with the exception of CVOCs including TCE, DCE, cis-DCE,
and trans-DCE. CVOC contamination is associated with the Easterly Plume, which is further discussed
in Section 15.0.

7.3.2.2. Jet Parking (Southerly Plume) Soil and Groundwater Investigation Summary

Additional investigations were completed near the southeastern sample location JP-S7 (Figure 7-4A) to
further evaluate whether TPH-G detected at this location extended further to the east of the previous
remedial excavation area (126). As noted above, UST removal and remedial activities as well as other
investigation activities completed for Jet Parking are further discussed in Section 13.0. Investigation
activities completed for this area included the collection of soil samples from DP soil borings and the
collection of groundwater samples from both permanent and temporary monitoring wells (161). These
investigations included:

m Two DP soil borings (JP-B1 and JP-GW1) were advanced to approximate depths of 14 and 23 feet bgs,
respectively, in August 1998 to evaluate soil and groundwater conditions. Soil samples collected at
approximately 4 and 10 feet bgs in boring JP-B1 were submitted for chemical analysis of TPH-G. TPH-G
was not detected in each of these samples. A grab water sample was also collected in boring JP-GW1
for chemical analysis of TPH-G, TPH-D, and TPH-O and select VOCs to evaluate groundwater conditions.
These contaminants were not detected in the analyzed groundwater sample.

m One soil boring (JP-MW1) was advanced to an approximate depth of approximately 30 feet bgs, which
was converted into a permanent monitoring well to further evaluate groundwater conditions. Well
construction details are presented in Table 7-3. Quarterly groundwater monitoring at JP-MW1 was
completed in October 1998, and January, April, and September 1999. Groundwater samples collected
from well JP-MW1 were submitted for chemical analysis of TPH-G, TPH-D, TPH-O, and select VOCs during
the quarterly sampling events. These contaminants were not detected in the analyzed groundwater
samples collected in JP-MW1 during each of the four quarterly monitoring events.

B One DP soil boring (JP-GW2) was advanced to approximately 20 feet bgs in September 1999 to
evaluate groundwater conditions. Grab water samples were collected from borings JP-GW1 and JPGW2
for chemical analysis of TPH-G, TPH-D, and TPH-O and select VOCs. These contaminants were not
detected in the analyzed groundwater samples.

7.3.2.3. Commerce Street Soil Investigation Summary

Investigation activities were completed within the Commerce Street corridor to evaluate soil and
groundwater conditions along the alignment of a former 16-inch gas main, a portion of which bisects PLT
(157). Investigation activities completed within PLT included the following:

m  Four borings (DMB-5 through DMB-8) were advanced to depths of approximately 9 feet bgs adjacent
to the former gas main alighment in the northern portion of PLT. Soil samples collected from borings
DMB-5 through DMB-8 were submitted for chemical analysis of TPH-G, TPH-D, TPH-O, BTEX, and select
VOCs. TPH-D and/or naphthalene were detected in soil samples collected from borings DMB-6 and
DMB-8 at depths of approximately 6 and 9 feet bgs, respectively. Other contaminants were not detected
in the analyzed soil samples. Note that groundwater was not encountered during the completion of
borings DMB-5 to DMB-8.
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7.3.3.2016 Agreed Order Investigation

Data gaps requiring further investigation as part of the 2016 Agreed Order RI were not identified for PLT
based on the investigation results and subsequent remedial actions completed as part of the PLT Capital
Project as well as other adjacent Capital Projects (discussed in Section 7.3.4). However, environmental
data collected as part of the 2016 Agreed Order RI to evaluate soil and groundwater conditions for the
Northerly Plume, Southerly Plume, and Cragle (summarized below) are being presented to further support
the subsurface characterization of PLT and evaluation of contaminant nature and extent.

These activities included the collection of soil samples from boring A7-MW3S which was completed as a
permanent monitoring well and the collection of groundwater samples wells JP-MW1R, PL-MW1, and
PL-MW2 between 2016 and 2020. Exploration locations for the 2016 Agreed Order RI are shown on
Figures 7-5A/B.

7.3.3.1. Soil Investigation Summary

Soil boring A7-MW3S was advanced to a depth of approximately 30 feet bgs and completed as a permanent
monitoring well within the northern portion of PLT as part of the Northerly Plume Rl under the 2016 Agreed
Order. At this location, one shallow soil sample was collected from approximately 5 to 6 feet bgs and
analyzed for TPH, VOCs (including CVOCs), PAHs, and metals. These contaminants were not detected in the
analyzed soil sample. Additional soil sample analysis for this boring as it relates to the Northerly Plume is
discussed in Section 14.0.

7.3.3.2. Groundwater Investigation Summary

Samples collected from wells JP-MW1R, PL-MW1, and PL-MW?2 between 2016 and 2020 were analyzed for
TPH-G and select VOCs to evaluate groundwater conditions for the Southerly Plume and Cragle under the
2016 Agreed Order RI. In addition, PAHs and/or PCBs were analyzed in groundwater samples collected
from well PL-MW?2 located within Cragle in 2016 and 2020. TPH-G, petroleum-related VOCs, PAHs, and
PCBs were not detected in the analyzed groundwater samples. CVOCs including PCE, TCE, cis-DCE, trans-
DCE, vinyl chloride, and/or chlorobenzene were detected in groundwater upgradient of PLT in monitoring
wells JP-MW1R and PL-MW1 during one or more sampling events. CVOCs in groundwater are associated
with the Easterly Plume, which is further discussed in Section 15.0.

7.3.4. Capital Projects

Investigation and remedial action activities were necessary to implement UW Capital Projects. Capital
projects and investigation activities in the vicinity of PLT are summarized below in Sections 7.3.4.1 through
7.3.4.5. Soil and groundwater sampling locations are shown on Figures 7-5A/B.

7.3.4.1. Science Building Capital Project

Both geotechnical and environmental investigations were completed in 1998 as part of the planning and
development of the Science Building Capital Project. Remedial excavation activities were completed during
construction for the Science Building Capital Project in 2000 to address TPH contamination associated with
releases from a product line from a former 1,800-gallon diesel UST encountered during demolition.
However, the remedial excavation within PLT was limited by the presence of a sanitary sewer pipe located
within the eastern portion of the remedial excavation area. Although confirmation soil samples collected
from the final limits of the remedial excavation verified the removal of the TPH-D contamination, field
indicators of petroleum contamination (staining, sheen, odor, etc.) were observed beneath the sanitary
sewer pipe. Subsequent borings completed east of the sanitary sewer pipe as part of the PLT Capital Project
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(further discussed in Section 7.3.4.3) verified the limited extent of the residual contaminated soil. Currently,
a localized pocket of residual TPH-D contaminated soil remains in place beneath the elevation of the
sanitary sewer to the depth of remedial excavation (approximately elevation 58 feet), which is capped with
up to 6 feet of clean soil and the paved surfaces of the PLT pedestrian corridor.

Specific details of the previous investigation results and remedial excavation activities performed as part
of the Science Building Capital Project are discussed in Section 6.0.

7.3.4.2. Tioga Library Building and Hood Street Corridor Capital Project

The Tioga Library Building (TLB) and Hood Street Corridor Capital Project completed in 2012 included
building demolition and construction of a new four-story library with a sky bridge spanning the PLT
pedestrian corridor providing access to the Snoqualmie Library Building (Figure 7-6A). An investigation was
performed in conjunction with the TLB and Hood Street Corridor Capital Project to evaluate soil conditions
within and adjacent to the footprint of the construction area to ensure proper soil management and
disposal given its proximity to contamination on neighboring properties previously identified (Figures 7-1A;
200). The investigation activities within PLT included the completion of 23 TPs (TLB-TP10 through TLB-
TP32; Figure 7-6A) along a proposed duct bank alignment, skyway bridge foundation, sanitary sewer line
connection, and storm sewer trench line (referred to as the Hood Street Corridor). TP explorations were
completed to depths ranging between approximately 5 to 12 feet bgs between May and September 2011.

Investigation locations and soil samples collected within PLT included the collection of discrete and
composite samples for waste disposal characterization. Twenty discrete soil samples were submitted for
chemical analysis based on the field screening results. In addition, 14 composite soil samples from
selected TP explorations (summarized in Table 7-4) were collected and submitted for chemical analysis.
Discrete and composite samples were analyzed for a combination of TPH-G, TPH-D, TPH-O, select VOCs,
PAHs, and Resource Conservation and Recovery Act (RCRA) metals with follow-up toxicity characteristic
leaching procedure (TCLP) analysis for lead for waste disposal characterization. Discrete and composite
soil sample results are presented in Table 7-4. Chemical analytical results identified total cPAH TEQ up to
1.8 mg/kg, arsenic at concentrations up to 110 mg/kg, and lead at concentrations up to 760 mg/kgs. In
addition, TPH-D, TPH-O, PAHs, and other metals were detected in the soil samples submitted for chemical
analysis. Soil represented by the discrete and composite samples was subsequently over-excavated and
removed from within PLT for disposal at a permitted landfill during construction for the TLB and Hood Street
Corridor Capital Project.

7.3.4.3. Prairie Line Trail Capital Project

Environmental investigation activities followed by remedial actions were completed between 2013 and
2014 within the footprint of PLT as part of the PLT Capital Project. Investigation activities included the
completion of 52 DP soil borings (PLT-B1 through PLT-B39, PLT-BA2-1 through PLT-BA2-5, and PLT-BA6-1
through PLT-BA6-8) and 11 TP explorations (PLT-TP1 through PLT-TP11) in March and April 2013 to
evaluate soil conditions within PLT (252, 258). DP and TP explorations were completed to depths ranging
between 5 and 15 feet bgs. In addition, three permanent groundwater monitoring wells (JP-MW1R, PL-
MW1, and PL-MW2) were installed and five temporary well points (PLT-B10, B12, B14, B15, and B29) were

6 TCLP lead analysis indicated that the material represented by this sample was less than the dangerous waste characteristic threshold of 5 milligrams
per liter (mg/L) (WAC 173-303-90).
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sampled to evaluate groundwater conditions. The existing monitoring well JP-MW1 was also sampled prior
to being decommissioned to facilitate the installation of the stormwater treatment facility in the southern
portion of PLT. Exploration locations are shown relative to PLT on Figures 7-6A/B. Investigation activities
and soil sample analysis completed as part of the PLT Capital Project included:

m Collection of 68 discrete soil samples from borings PLT-B1 through PLT-39 (excluding PLT-B2, PLT-B3,
PLT-B19, PLT-B21, PLT-B22, and PLT-B32) along the PLT pedestrian corridor to evaluate soil conditions
associated with historical rail operations and material to be excavated during construction for disposal
characterization.

m Collection of four discrete soil samples from borings PLT-BA2-1, PLT-BA2-2, PLT-BA2-4, and PLT-BA2-5
to evaluate soil conditions east of Jet Parking.

m Collection of four discrete soil samples from borings PLT-BA6-3, PLT-BAG-5, PLT-BAG-7, and PLT-BAG-8
to evaluate soil conditions east of WOF.

m Collection of 18 composite samples (Composite A, B1, B2, C1, C2,C3, D, E, F, H, |, J1, K, L, M, N, O,
and P) representing material to be excavated during construction for disposal characterization.

m  Collection of 24 soil samples from TP locations PLT-TP1 through PLT-TP11 completed to depths ranging
between approximately 3 to 7 feet along the PLT pedestrian corridor east of the TLB Capital Project
area, in the vicinity of the former coal pile/shed (Cragle) and in the areas of the proposed deck and
building foundation in the northern portion of PLT.

m Collection of five grab groundwater samples from borings PLT-B10, PLT-B12, PLT-B14, PLT-B15, and
PLT-B29 to evaluate groundwater conditions for potential impacts resulting from historical land use.

m Installation and collection of groundwater samples from two new permanent monitoring wells (PL-MW1
and PL-MW2) to evaluate groundwater conditions within the Qvi aquifer upgradient and downgradient
of PLT.

m Installation and collection of groundwater samples from a hew permanent monitoring well (JP-MW1R)
and existing monitoring well JP-MW1 to further evaluate groundwater conditions in the vicinity of two
former USTs removed from the southeast corner of Jet Parking. Monitoring well JP-MW1R was installed
as a replacement well for JP-MW1 in March 2013 in preparation for the PLT Capital Project. Monitoring
well JP-MW1 was later decommissioned in August 2013.

Soil Chemical Analytical Results

Discrete and composite soil samples collected from the DP and TP explorations were submitted for
chemical analysis utilizing a combination of TPH-HCID, TPH-G, TPH-D, TPH-D, BTEX, select VOCs, PAHs,
metals, and PCBs (see Table 7-1) to evaluate potential impacts to the design and construction phases of
the PLT Capital Project redevelopment. Soil analytical results are summarized in Table 7-4 and discussed
below.

m TPH-G was detected in soil at a concentration of 4,000 mg/kg from approximately 6 to 7 feet bgs in
soil boring PLT-BA2-2 located adjacent to Jet Parking.

m TPH-D was detected from approximately O to 3 feet bgs in soil borings PLT-B18, PLT-B34, and PLT-B39.
TPH-D was detected at concentrations ranging from 41 to 1,800 mg/kg, with the highest detection
from approximately ground surface to 0.5 feet bgs in PLT-B34.
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m TPH-O was detected in soil collected between approximately 0.5 and 2 feet bgs in soil borings PLT-B6,
PLT-B17, PLTB18, and PLT-B34 through PLT-B39 within PLT, and from approximately 6 to 7 feet bgs in
soil boring PLT-BAG-5 located adjacent to WOF. TPH-O was detected at concentrations ranging from
160 to 16,000 mg/kg, with the highest detection in sample at PLT-BAG-5. TPH-O was not detected in
the underlying soil sample at PLT-BAG-5 from approximately 9 to 10 feet bgs.

m PAH compounds were detected in soil generally throughout PLT as identified in samples collected in
borings PLT-B4 through PLT-B39 and test pits PLT-TP1 through PLT-TP4, and PLT-TP9 through PLT-TP11
between approximately 0.5 to 7 feet bgs.

m Lead was detected in soil collected between approximately the ground surface to 4 feet bgs in multiple
soil borings and test pits within PLT. Lead was detected at concentrations ranging from 5.8 to
14,000 mg/kg, with the highest detection in the sample at PLT-B5.

m Low level concentrations of metals including barium, cadmium, and/or chromium were detected in soil
at depths ranging from approximately O to 7 feet bgs in soil borings PLT-B4 through PLT-B16, PLT-B18,
PLT-B23 through PLT-B25 and in test pits PLT-TP5, PLT-TP6, PLT-TP8 through PLT-TP10, and PL-MW?2.
Low-level concentrations of arsenic were also detected in soil borings PLT-B16 and PLT-B18. Low-level
concentrations of mercury were detected in soil boring PLT-B6.

In addition, select VOCs were detected in select soil samples at depths ranging between 0.5 to 15 feet bgs.
Other contaminants were not detected in the analyzed soil samples.

Groundwater Chemical Analytical Results

Groundwater was encountered at depths ranging between approximately 8 and 12.5 feet bgs in soil borings
PLT-B10, PLT-B12, PLT-B14, PLT-B15, and PLT-B29 during drilling activities (252). Grab groundwater
samples were collected for chemical analysis of TPH-G, TPH-D, TPH-O, select VOCs, PAHs, and total and
dissolved MTCA metals (Table 7-2). Groundwater samples were also collected from permanent monitoring
wells PL-MW1, PL-MW2, JP-MW1, and JP-MW1R in April and July 2013 to evaluate groundwater conditions
upgradient and downgradient of PLT. Groundwater samples collected from the permanent monitoring wells
were submitted for chemical analysis using a combination of TPH-G, TPH-D, TPH-O, select VOCs, and total
and dissolved MTCA metals (see Table 7-2). PAHs were detected in grab water samples at locations PLT-
B10 and PLT-B147. Metals and select VOCs were detected in water samples collected from PL-MW 1.

Remedial Excavations and Chemical Analytical Results

Remedial excavation activities were completed under a Remedial Action Plan to address residual
contamination identified during the soil investigation performed as part of the PLT Capital Project. The
Remedial Action Plan included removal of TPH-contaminated soil to the maximum extent practical and
cPAH-and metal-contaminated soil as necessary for the PLT Capital Project. The Plan also included the
installation of engineering controls (i.e., cap) in selected areas within PLT to isolate residual contamination
that was not removed.

7 Note that in conjunction with groundwater investigation activities for Cragle, additional monitoring events at PL-MW2 were completed to further
evaluate groundwater conditions downgradient of PLT (locations PLT-B10 and PLT-B14) and to evaluate potential contamination sourcing from
historical operations at Cragle. During the December 2016 and March and September 2019 monitoring events, contaminants of potential concern
including TPH, VOCs, PAHs and PCBs were not detected.
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Ten remedial action areas (RAA A through RAA J) were identified in the Remedial Action Plan based on the
results of the PLT Capital Project soil investigations (described above). An additional four remedial action
areas (RAA K, RAA L, RAA M, and WOF) were identified during the construction activities. Specific details for
the remedial action areas and excavation activities completed within PLT are discussed in the Prairie Line
Trail Environmental Construction Report and summarized below (275).

Investigation results identified that shallow soil was contaminated with TPH, PAHs, select VOCs, and metals
throughout PLT as mentioned above, particularly under the former railroad bed. Soil contamination
identified during construction was either removed from O to 3 feet bgs or was capped in place with
hardscape and/or geotextile with approximately 1 foot of imported soil/ballast. In addition, a historic rail
line spur was removed in the southern portion of PLT adjacent to the TLB (Figure 7-2A). Remedial actions
were modified in the field as necessary based on observations and/or supplemental chemical analytical
results to meet the objectives of the Remedial Action Plan. Remedial excavation areas RAA C (completed
to address soil represented by sample JP-S7) and WOF (completed to address soil represented by sample
BA6G-5-6-7) are shown on Figures 7-6A/B. Remedial action areas RAA A, RAA B, and RAA D through RAA M
are not shown on Figures 7-6A/B as these areas span most of the remaining portions of PLT.

Atotal of 51 confirmation soil samples were collected to evaluate soil conditions during the remedial action
between August 2013 and October 2014. Confirmation soil samples were submitted for chemical analysis
using a combination of TPH-G, TPH-D, TPH-O, PAHs, BTEX, and metals. Select samples were over-excavated
during construction. Analytical results for the confirmation samples representing current soil conditions are
summarized in Table 7-4. The nature and extent of residual contamination following the PLT Capital Project
remedial action are further discussed in Section 7.6.

7.3.4.4. Tacoma Paper and Stationery Capital Project

The TPS Capital Project (formerly known as Urban Solutions Center) was completed from 2014 to 2015
and included the redevelopment of the existing building (Figure 7-6B). An investigation was performed in
conjunction with the TPS Capital Project to evaluate soil conditions within and adjacent to the footprint of
the construction area to ensure proper soil management and disposal and to evaluate the TPS as a source
of PCE-contaminated groundwater (Figure 7-1B). The investigation activities within PLT included the
completion of two monitoring wells (USC-MW1S and USC-MW1D, Figure 7-6B). These borings were
completed in October 2014 to depths of 25.5 and 56 feet bgs, respectively.

As part of the investigation activities, one shallow soil sample was collected from approximately 10 to 11.5
feet bgs and analyzed for VOCs. BTEX, petroleum-related VOCs, and naphthalene were not detected. Deeper
soil and groundwater samples were analyzed for VOCs associated with the Northerly Plume (see
Section 14.0).

7.3.4.5. Milgard Hall Capital Project

Excavation activities were completed within a portion of PLT in conjunction with the Milgard Hall Capital
Project redevelopment. The excavation activities were performed in the vicinity of the former concrete and
coal sheds (Figure 7-2A) associated with historical operations at Cragle but within PLT. Three soil samples
were collected prior to excavation that included two composite samples (MIL-B5-0.0-7.0-COMP and MIL-
B5-8.0-10.0-COMP) and one discrete sample (MIL-B5-7.0-8.0-DISC) from soil boring (MIL-B5) to further
evaluate soil conditions and waste disposal characterization. Soil samples were submitted for chemical
analysis of TPH-G, TPH-D, TPH-O, PAHs, and RCRA metals. Sample results are summarized in Table 7-4.
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This area was excavated to an approximate depth of approximately 3 to 6 feet bgs during subsequent
construction excavation for Milgard Hall. Five post-excavation confirmation soil samples (CONF-A2-1
through CONF-A2-4, and CONF-A1-7) were collected following excavation of the subgrade for the access
ramps and stairs to further evaluate soil conditions. These confirmation samples were submitted for
chemical analysis of VOCs. Samples CONF-A2-1 through CONF-A2-4 were also submitted for chemical
analysis of TPH-D, TPH-O, and PAHs. Low-level concentrations of TPH-D, TPH-O, toluene, naphthalene,
and/or PAHs were detected in the analyzed soil samples. Other VOCs were not detected.

7.4. Conceptual Site Model

Development of the CSM for PLT is informed by the physical setting, local geologic and hydrogeologic
setting, potential contaminant source and release mechanisms, transport processes, and exposure routes
by which receptors may be affected. The CSM for PLT is based on the historical land use, results of the
investigation activities performed, and current and anticipated future land use, and forms the basis for the
PCULs used to evaluate contaminant nature and extent in media of potential concern. Sections 7.4.1
through 7.4.5 describe the specific elements of the PLT CSM.

7.4.1. Physical Setting

Multiple capital projects have been completed following UW’s acquisition of the UWT Campus property to
retrofit existing facilities and/or construct new facilities to support the UWT Campus Master Plan for higher
education and learning. The PLT Capital Project completed in 2013 resulted in an integrated multi-use trail
with a combination of hardscapes and green spaces through the central portion of the UWT Campus for
pedestrian access.

7.4.2.Geologic and Hydrogeologic Setting

The geologic and hydrogeologic settings for PLT (described in the following sections) inform the distribution
of contaminants in media of potential concern. Local geology and hydrogeology in the vicinity of PLT are
described below in Sections 7.4.2.1 and 7.4.2.2.

7.4.2.1. Local Geology
Geologic conditions vary along the length of PLT. Geologic units present beneath PLT include the Qf, Qvi,
and Qva deposits. Key geologic features associated with these units are described below.

m  Fill (Qf). Fill encountered in the borings within PLT and the surrounding area consists of locally derived,
reworked ice-contact deposits or imported fill material. The fill ranges in thickness between
approximately O to 5 feet bgs. Fill is generally deeper in areas where previous remedial excavations
occurred, including the area adjacent to WOF and near Jet Parking, and extends from the ground
surface to depths of up to 9 feet bgs.

m Vashon Ice-Contact Deposits (Qvi). Qvi consists of till and subglacial channel materials deposited
beneath the glacial ice and along the ice margin during the last glacial period. Qvi till-like deposits
beneath PLT range in thickness from approximately 5 to 10 feet and overlie up to approximately 15 feet
of Qvi channel deposits. Qvi silt deposits are present in the southern portion of PLT but are generally
absent to the north.

m Glacial Outwash Deposits (Qva Sands/Gravels and Qva Silt). Qva deposits consisting of stratified sand
with silt and gravel layers are present to the explored depths beneath PLT.
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Geologic conditions for PLT are shown relative to the UWT Campus on Figures 2-6, 2-8, and 2-11.

7.4.2.2. Local Hydrogeology

Groundwater in the eastern portion of the UWT Campus occurs within both the Qvi (shallow) and Qva (deep)
aquifers (Figures 2-14 through 2-19). Across the UWT Campus, the Qvi aquifer is predominately unconfined
while the Qva aquifer is predominantly confined due to the presence of the Qvi silt and Qva silt deposits
inhibiting vertical groundwater movement between the Qvi and Qva aquifers. However, the Qvi and Qva
aquifers may be hydraulically connected due to local glacial incision of the silt layers separating the two
aquifers or the result of property redevelopment. Specific areas where the Qvi and Qva aquifers are
interpreted to be hydraulically connected and flow into each other are shown on Figure 2-14 to 2-19 and
include the following as they relate to groundwater flow beneath PLT and the surrounding area:

m Prairie Line Trail—South. Incision of the valley walls during the last glacier retreat (approximately
10,000 to 13,000 years ago) has locally resulted in the absence of the confining layer separating the
Qvi and Qva aquifer (i.e., Qvi and/or Qva silt) in this vicinity. As a result, the Qvi and Qva aquifers are
locally hydraulically connected. In this vicinity, groundwater within the Qvi aquifer is interpreted to drain
into and mix with groundwater from the underlying Qva aquifer (see Figure 2-12).

m Prairie Line Trail—Central. The Qvi aquifer is absent in the area beneath and immediately surrounding
the central portion of PLT as a result of the valley wall incision west of this location. Groundwater flow
from within the Qvi aquifer is upgradient of the central portion of PLT drains into the Qva aquifer as
shown on Figure 2-13. Additionally, the Qvi aquifer was not observed during the drilling of the temporary
monitoring well at PLT-B14 (Figure 7-4A) or at monitoring well A11-MW11S located upgradient from the
central portion of PLT (Figure 2-13). Locally, groundwater within the Qvi unit occurs as perched and
discontinuous lenses.

m Prairie Line Trail—North. The Qvi aquifer is absent along the northern portion of PLT within the vicinity
of the temporary monitoring well PLT-B15 (Figure 7-4B). The absence of the Qvi aquifer in this area may
be related to erosion or the absence of low permeable Qvi silt and Qva silt layers in this area. As a
result, the Qvi aquifer in this area is depleted (i.e., Qvi groundwater is interpreted to drain into the Qva
aquifer).

Local groundwater occurrence and flow for the Qvi and Qva aquifers are summarized below.

Qvi Groundwater Occurrence and Flow

The Qvi aquifer is unconfined where present and occurs at depths ranging between approximately 7 and
18 feet bgs (Table 7-5). In the southern portion of PLT, the Qvi and Qva aquifers are locally hydraulically
connected as a result of erosion and incision during the glacial retreat as described above and flow primarily
within the channel deposits and sand and gravel seams within the upper Qvi deposits. In the central and
northern portions of PLT, the Qvi aquifer is generally absent or occurs as perched and discontinuous lenses
within the fill or upper Qvi deposits, however, is not considered representative of groundwater levels in the
Qvi aquifer. In the eastern portion of the UWT Campus, the overall inferred groundwater flow direction in
the Qvi aquifer across PLT is generally northeasterly toward the Thea Foss Waterway (Figures 2-14 and
2-19).

The local estimated average linear groundwater velocity within the Qvi aquifer ranges between
approximately 1.9 and 8.1 ft/day with a hydraulic gradient of 0.08 ft/ft. Determination of the groundwater
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flow velocity based on hydrogeologic testing of the Qvi and Qva aquifers during the 2016 Agreed Order
investigation is further discussed in Appendix L.

Qva Groundwater Occurrence and Flow

The Qva aquifer is present beneath PLT (underlying the Qvi aquifer where present) with an inferred
groundwater flow direction that is generally east-northeasterly based on the UWT Campus-wide Qva flow
direction (Figures 2-17 and 2-19).

In the southern portion of PLT, the estimated Qva average linear groundwater velocity ranges from
approximately 1.5 and 2 ft/day with a hydraulic gradient of 0.08 ft/ft. In the northern portion of PLT, the
estimated Qva average linear groundwater velocity ranges from approximately 0.08 to 4.15 ft/day.
Determination of the groundwater flow velocity based on hydrogeologic testing of the Qvi and Qva aquifers
during the 2016 Agreed Order investigation is further discussed in Appendix L.

7.4.3.Sources of Contamination

The primary source of contamination at PLT is associated with the historical use of rail line operations which
includes drips, leaks, and/or spills from rail cars and adjacent operations utilizing the railway. Other
potential sources of contamination include the placement of contaminated fill material from unknown
sources and grading material used to support the railway, treated timbers used to support the rail tracks
and atmospheric deposition from historical combustion (vehicle emissions, burning, etc.) and/or industrial
operations that may contain metals and PAHs.

Additional sources of contamination to PLT from adjacent properties include the following;:

m TPH-D contamination due to historical releases from a former heating oil UST and associated product
piping on WOF that migrated onto PLT (see Section 6.0 for additional details).

m CVOC contamination due to releases from historical operations and land use for the Northerly and
Easterly Plumes that migrated onto PLT (See Sections 14.0 and 15.0 for additional details).

m TPH-G and TPH-D contamination due to historical releases from the former heating oil and gasoline
USTs located on Jet Parking (Southerly Plume) that migrated onto PLT (see Section 16.0 for additional
details).

7.4.4. Potential Receptors and Exposure Pathways

Current and future land use were considered when evaluating potential receptors and exposure pathways
for PLT. The current and planned future land use is a multi-use public pathway and access corridor which
consist primarily of impervious surfaces except for bordering landscape areas. Precipitation falling to the
ground surface either infiltrates into the ground (unpaved areas) or is captured by catch basins and
transported by the City’s stormwater infrastructure to the Thea Foss Waterway. The surrounding area is
commercial and academic. It is assumed that future land use will be similar to its current use. Based on
the current and anticipated future land use, the following exposure pathways and receptors have been
identified:

m Direct Contact. The UWT Campus is unlikely to pose risks to terrestrial ecological receptors based on
the simplified TEE completed pursuant to WAC 173-340-7490 (see Section 2.4). Construction workers
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are the primary human receptor and may potentially be exposed through direct contact with
contaminated soil during excavation activities.

m Drinking Water. Groundwater within the Qvi and Qva aquifers beneath PLT and the UWT Campus as a
whole is not considered to be a current source of drinking water since domestic water is supplied by
City municipal water. However, drinking water is still being considered as a potential exposure pathway
as required by Ecology.

m Surface Water. Surface water discharges from PLT are not considered to be a current exposure
pathway because the majority of ground surface is capped with geotextile and/or hardscaped,
stormwater is directed to stormwater utilities, and the Thea Foss Waterway is more than 1,500 feet
east of the UWT Campus.

m Indoor Air. Multiple buildings (Tioga Library/Tioga Building, Snoqualmie Library, Science Building,
Keystone Building, TPS Building, Dougan Building, and Milgard Hall Building) are located adjacent to
PLT. VI into these buildings is not considered to be a current exposure pathway because of the type of
residual contamination remaining in place (TPH-D in soil) and location of the residual contamination
relative to the enclosed spaces (i.e., inclusion distance greater than 15 feet vertical or 30 feet
horizontal) or the sub-slab vapor mitigation system installed beneath Milgard Hall. The potential for VI
is further discussed in Section 7.6.4.

Potential receptors and exposure pathways for CVOC (PCE, TCE, and vinyl chloride) contamination in this
area associated with the Northerly and Easterly Plumes are further discussed in Sections 14.0 and 15.0.

7.5. Proposed Cleanup Levels

PCULs were developed for PLT for the protection of both human health and the environment for soil and
groundwater based on the CSM. Consistent with Ecology’s MTCA Cleanup Regulation (Chapter 173-340
WAC), the PCULSs for soil and groundwater were developed based on the highest beneficial current and
future land and water uses, potential exposure pathways, and the potential receptors specific to PLT. The
general process for developing the PCULs on a UWT Campus-wide basis is described in Section 3.0. The
basis for PCULs for PLT is as follows:

m Proposed Soil Cleanup Levels. PCULs for soil were developed using the standard MTCA Method B
approach based on protection of human health for direct contact with soil and for protection of
groundwater as drinking water calculated using the MTCA-fixed parameter three-phase partitioning
model (WAC 173-340-747[4]). MTCA Method A soil cleanup levels are being applied where Method B
cleanup levels are not established. Cleanup levels were adjusted for natural background and PQL as
appropriate pursuant to WAC 173-340-705(6).

m Proposed Groundwater Cleanup Levels. PCULs for groundwater were developed using standard MTCA
Method B groundwater cleanup levels for potable (drinking) water prescribed in
WAC 173-340-720(4)(b). Numerical criteria (state or federal) that are not sufficiently protective
(i.e., that exceeded an excess cancer risk of 1 x 10 or a hazard quotient of 1) were adjusted to a
cancer risk of 1 x 105 or a hazard quotient of 1. MTCA Method A groundwater cleanup levels are being
applied where Method B cleanup levels are not established. Cleanup levels were adjusted for natural
background and PQL as appropriate pursuant to WAC 173-340-705(6).
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m Proposed Indoor Air Cleanup Levels. Indoor air PCULs are based on the MTCA standard Method B
indoor air cleanup levels protective of human health for unrestricted land use (WAC 173340-750[3][b])
as well as indoor air SLs protective of human health for commercial worker exposure.

SLs for the protection of VI were also developed to evaluate whether contaminants detected in soil and/or
groundwater have the potential to migrate into enclosed spaces at concentrations exceeding indoor air
cleanup levels. The soil SLs are referenced from Ecology’s VI Guidance (1064). The groundwater SLs are
referenced to the standard MTCA Method B SLs from Ecology’s CLARC Table dated January 2023.

7.6. Nature and Extent of Contamination
7.6.1. Contaminants and Media of Concern

Characterization data for PLT are summarized in Tables 7-4 and 7-5 and were evaluated to determine
contaminants and media of concern for the PLT Site (as defined by soil and groundwater PCUL
exceedances). An evaluation of soil sample results representing current conditions (i.e., post-remedial
excavation confirmation samples and samples from soil explorations collected beyond the final remedial
excavation limit) is presented in Table Q-7 (Appendix Q). An evaluation of groundwater sample results
representing current conditions (i.e., groundwater samples collected between 2016 and 2020 as well as
groundwater samples collected as part to the 2013 PLT Capital Project within the PLT pedestrian corridor)
is presented in Table Q-8 (Appendix Q). In addition, soil and groundwater sample results representing
current conditions were screened to evaluate the potential for VI (Table Q-9, Appendix Q). Contaminants in
media of concern based on this evaluation (Tables Q-7 through Q-9) include the following:

m Soil. TPH-D, TPH-O, PAHSs including naphthalene and cPAHs, and metals including arsenic and lead
were identified as primary soil COCs for the PLT Site based on the source of contamination to soil and
the site characterization results. However, most of this contamination was removed as a result of the
remedial actions completed during the PLT Capital Project (see Section 7.3). Residual soil
contamination remains in place beneath 1 foot of topsoil, geotextile, and/or paved surfaces of the PLT
pedestrian corridor. The nature and extent of PLT Site contaminants are further discussed in
Section 7.6.2.

m Groundwater. Total cPAH TEQ exceeded the groundwater PCUL in a grab sample collected from
PLT-B10 as part of the PLT Capital Project. However, cPAHs were not detected in subsequent
groundwater samples collected as part of the 2016 Agreed Order RI. Other COCs (with the exception of
CVOCs) were not detected in groundwater at a concentration greater than the PCUL. CVOCs (PCE, TCE,
and vinyl chloride) are associated with the Northerly and Easterly Plumes, which are further discussed
in Sections 14.0 and 15.0. Therefore, groundwater is not considered a media of concern. A discussion
of sampling results is presented in Section 7.6.3.

m Soil Vapor. Based on screening of soil and groundwater data, TPH-D was identified as COC with the
potential to migrate into enclosed spaces at a concentration that could exceed the Method B indoor air
PCUL and/or the SL for the protection of commercial workers. An evaluation for VI potential is further
discussed in Section 7.6.4.

In addition, benzene and CVOCs were observed in soil and/or groundwater beneath portions of PLT.
Benzene was detected in sample MIL-B5-7.0-8.0_DISC collected adjacent to Cragle at a depth of
approximately 7 feet bgs. CVOCs (PCE, TCE, and vinyl chloride) were detected in monitoring wells both
upgradient and downgradient of PLT. The occurrence of CVOCs in soil and groundwater is attributed to the
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Northerly and Easterly Plumes as discussed further in Sections 14.0 and 15.0. Benzene in sample MIL-B5-
7.0-8.0_DISC is attributed to Cragle and is future discussed in Section 5.0.

Primary COCs (TPH-D, TPH-O, naphthalene, cPAHSs, arsenic, and lead) for soil and groundwater are shown
in plan view on Figures 7-7A/B through 7-18A/B. The nature and extent of COCs in media of concern are
further discussed below.

7.6.2.Soil

Remedial excavation activities completed between 1993 and 2020 removed a significant portion of the
identified soil contamination associated with historic railroad operations and other operations on adjacent
properties within the PLT pedestrian corridor and as described in Section 7.3. However, the environmental
data indicates the presence of TPH-D-impacted soil remaining in place adjacent to Cragle as well as TPH-D
and TPH-O contaminated soil remaining in place beneath the sanitary sewer line east of WOF (AOC 2).
Additionally, soil with naphthalene, total cPAH TEQ, arsenic, and lead concentrations greater than the PCUL
remains in place along portions of the PLT pedestrian corridor. The nature and extent of COCs in soil are
summarized below. COCs identified for the PLT Site (TPH-D, TPH-O, PAHs [naphthalene and total cPAH TEQ)],
and metals [arsenic and lead] are shown in plan view on Figures 7-7A/B through 7-9A/B.

m PLT South. Soil containing TPH-D was detected at a concentration of 410 mg/kg exceeding the SL of
250 mg/kg for the protection of VI at sample location MIL-A2-CONF-3 located within the footprint of the
former concrete shed/drum storage area west of Cragle. An evaluation for potential VI is discussed in
Section 7.6.4, below. In addition, total cPAH TEQ (up to 0.30 mg/kg) and/or lead (up to 260 mg/kg)
were detected in shallow soil (less than approximately 6 feet bgs) at locations PLT-B36, PLT-TP2, MIL-
B5, and PLT-RAAF-SG-1 located east of Jet Parking. The nature of these contaminants appears to be
random in distribution and likely represents residual contamination remaining in place following the
completion of the 2013 remedial action completed as part of the PLT Capital Project and the 2021
remedial action completed as part of the Milgard Hall Capital Project.

m PLT Central. Soil containing TPH-D was reportedly left in place in the vicinity of the sanitary sewer line
to avoid damaging the utility as part of the Science Building Capital Project (further discussed in Section
6.3.5). Residual contamination at this location conservatively represented by sample WOF-EW-10 is
isolated by up to approximately 6 feet of imported fill soil and is capped by the hardscape/landscape
features completed in conjunction with the PLT Capital Project. In addition, soil containing TPH-O at
concentrations ranging between 2,000 and 18,000 mg/kg represented by samples WOF-CSE-6.5,
WOF-CSW-4.5, and WOF-CSW-6.5 remains in place at depths ranging between approximately 4 and 9
feet bgs east of the Science Building following remedial actions completed as part of the PLT Capital
Project (Section 7.3.4). The TPH-O contaminated soil could not be removed at this location due to the
presence of existing utilities and is currently capped by the hardscape/landscape features completed
in conjunction with the PLT Capital Project. East of the Tioga and Science Buildings, naphthalene (up
to 5.7 mg/kg) and/or total cPAH TEQ (up to 9 mg/kg) were detected in shallow soil (below the
hardscape/landscape cap completed in conjunction with the PLT Capital Project) at locations PLT-B14,
PLT-TP4, PLT-RAAE-BR-B-2, and PLT-RAAE-BR-S-6. The nature of these contaminants appears to be
random in distribution and likely represent residual contamination remaining in place following
completion the 2013 remedial action completed as part of the PLT Capital Project.

m PLT North. Soil containing arsenic at a concentration of 35 mg/kg slightly exceeding the PCUL of
20 mg/kg remains in place at a depth of approximately 4 to 5 feet bgs at PLT-B16 located west of the
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Joy Building. In addition, soil containing total cPAH TEQ at concentrations ranging between 0.25 and
0.62 mg/kg remains in shallow soil (less than 5 feet bgs) and multiple locations west of the Joy Building.
Naphthalene was detected in soil at a concentration of 0.637 mg/kg in boring DMB-8 at a depth of 9
feet bgs. The soil at these locations are capped by a geotextile with a minimum of 1 foot of clean soil
and hardscapes.

The residual TPH-D concentration exceeds the SLs for the protection of VI east of the Science Building and
adjacent to Milgard Hall. The potential for VI from the residual TPH-D is further discussed in Section 7.6.4.

7.6.3. Groundwater

Groundwater associated with the Qvi aquifer (southern portion of PLT) and Qva aquifer (central and
northern portions of PLT) is present at depths ranging between approximately 7 and 18 feet bgs. A
comparison of the groundwater data from grab samples collected in borings within the PLT pedestrian
corridor during the 2013 PLT Capital Project and permanent monitoring wells located downgradient of the
PLT pedestrian corridor completed as part of the UWT Campus-wide RI did not identify exceedances of the
PCULs, with one exception. The total cPAH TEQ concentration in a grab sample at location PLT-B10
(Figure 7-8A) collected in 2013 was detected at a concentration of 0.8316 micrograms per liter (ug/L),
which exceeded the PCUL of 0.2 ug/L. This PCUL exceedance is attributed to the elevated turbidity observed
in the sample and is not considered a true representation of groundwater conditions at this location.
Additional monitoring events at PL-MW2 completed between 2016 and 2020 downgradient of locations
PLT-B10 did not identify detectable concentrations of cPAHs in groundwater. The nature and extent of TPH,
PAHs, and metals in groundwater within and surrounding the PLT pedestrian corridor for comparison to the
soil results are shown on Figures 10A/B through 12A/B.

CVOC (PCE, TCE, and vinyl chloride) groundwater contamination on the PLT Site within the Qvi and Qva
aquifers is sourced from the Northerly and Easterly Plume, which is discussed further in Sections 14.0 and
15.0.

7.6.4.Soil Vapor and Indoor Air

Based on the soil and/or groundwater sampling results representing current conditions, TPH-D and CVOCs
(PCE, TCE and vinyl chloride) were identified as contaminants with the potential to migrate into enclosed
spaces at concentrations exceeding Method B indoor air PCULs and/or SL for the protection of commercial
workers. The potential for VI from soil and groundwater contaminants is further discussed below:

m Petroleum-Related Soil Contamination. Petroleum-related contaminants in soil were evaluated for
potential VI based on Ecology’s 2022 VI Guidance. Ecology’s guidance states buildings located within
the inclusion area (30-foot horizontal and 15-foot vertical separation distance) of soil with TPH-D
concentrations greater than 250 mg/kg may be at risk of VI into indoor air (1064). An evaluation of the
potential for VI based on current conditions at WOF and the surrounding area is discussed below:

= Residual TPH-D-contaminated soil at location MIL-A2-CONF-3 is located adjacent to
Milgard Hall within 30 lateral feet. However, engineering controls (i.e., chemical vapor barrier
and passive vent system) have been incorporated into the Milgard Hall Building construction
project to address the observed TPH-D contamination at this location. Therefore, the residual
TPH-D contamination is not considered a potential threat for VI in this area. Note that indoor
air sampling was completed in December 2022 for Milgard Hall Building to verify compliance
with the indoor air PCULs. Sampling results indicate that VI is not occurring (see Section 5.6.4).
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= Residual TPH-D-contaminated conservatively represented by soil sample WOF-EW-10 is located
east of the Science Building within 30 lateral feet. However, the separation between the
Science Building and the TPH-D-impacted soil is approximately 20 feet horizontal, 13 feet
vertical, with an angled distance of approximately 28 feet through compacted engineered fill.
In accordance with Ecology’s VI Guidance, a 15-foot horizontal separation is likely sufficient to
allow for biodegradation of TPH-D in the soil vapor because TPH-D is limited to contaminated
soil and not groundwater. Therefore, TPH-D impacts to indoor air in the Science Building are
not anticipated (see Section 6.6.4 for additional discussion).

m Petroleum-Related Groundwater Contamination. Petroleum-related contaminants either were not
detected or were detected at concentrations less than the SL for groundwater VI, therefore, are not
considered a potential threat.

m Other Contaminants. CVOCs including PCE, TCE, and vinyl chloride exceeded the SL for groundwater
VI. The potential for VI resulting from CVOCs associated with the Northerly and Easterly Plumes, which
extends beneath portions of PLT, is further discussed in Sections 14.0 and 15.0.

7.7. Contaminant Fate and Transport

The chemical properties of contaminants and the physical, chemical, and biological processes that they are
exposed to affect their fate and transport. These properties/processes and how they impact the fate and
transport of COCs in media of concern are discussed on a UWT Campus-wide basis in Section 18.0. Locally,
soil contamination associated with PLT is located in shallow soil (less than 10 feet) at various locations
along the PLT pedestrian corridor. However, residual TPH, metals, and PAH-contaminated soil remaining in
place following remedial actions as part of the PLT Capital Project are capped with geotextile fabric under
approximately 1 foot of import fill and/or paving, which prevents direct human contact with the general
public accessing this area (Figures 7-1A/B). Residual soil contamination within the PLT Site is stable and
is not leaching to groundwater based on the groundwater Rl sampling results. Furthermore, stormwater is
captured by drainage systems that convey the stormwater away from PLT to prevent the vertical migration
of contamination through the soil column via leaching.

7.8. Summary

From the late 1880s to the late 1990s, PLT historically operated as a rail line with multiple spurs to adjacent
properties. These historical operations resulted in the release of petroleum hydrocarbons (TPH-G, TPH-D,
and TPH-0), PAHs including naphthalene and cPAHs, and metals including arsenic and lead to the soil. The
majority of the contaminated soil was excavated and removed in conjunction with the PLT Capital Project
as well as during the adjacent Milgard Hall Capital Project and Science Building Capital Project . The
placement of geotextile fabric under approximately 1 foot of imported fill and/or placement of hardscape
following excavation resulted in the isolation of these contaminants to prevent direct human contact.
Residual soil contamination within the PLT Site is stable based on the groundwater sampling results and is
not migrating off the property. Additionally, paving activities and stormwater collection systems further
prevent the infiltration of precipitation that may lead to potential contaminant leaching from soil to
groundwater. As discussed above, the adjacent buildings are a sufficient distance from TPH-D
contaminated soil or include a vapor mitigation system (Milgard Hall) to prevent VI into enclosed spaces.

The nature and extent of TPH, PAHs, and metals in soil and groundwater are shown in plan view on
Figure 7-1A/B and by chemical/media on Figures 7-7A/B through 7-12A/B.
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8.0 REMEDIAL INVESTIGATION—1742 JEFFERSON (FORMER STANDARD OIL STATION)

8.1. Introduction

The former Standard Oil service station located at 1742 Jefferson Avenue (1742 Jefferson) near the
intersection of South 19t Street and Jefferson Avenue in Tacoma, Washington (Figure 8-1). Environmental
data collected during soil and groundwater studies (Section 8.3) provide the information needed to define
the nature and extent of contamination in media of concern and to complete an evaluation of cleanup
actions to address the contamination. These data indicate the presence of TPH-G, TPH-D, benzene, and
ethylbenzene in soil at concentrations greater than their respective PCULs. Summary statistics for soil and
groundwater identifying COCs for 1742 Jefferson are presented in Tables Q-10 and Q-11 (Appendix Q).
Historical operations included a fuel and service station owned and operated by Standard Oil Company of
California between 1932 and 1965.

Most of the petroleum-related soil contamination was removed in 2012 during a remedial action which
required: (1) the closure of a gasoline UST, (2) the closure of a waste oil UST, (3) and removal of a hydraulic
hoist. The extent of residual TPH-G, TPH-D, benzene and ethylbenzene soil contamination (1742 Jefferson
Site; Figure 8-1) is currently limited to the east of the property beneath the Jefferson Avenue ROW which is
capped with asphalt and/or concrete pavement and approximately 6 feet of soil. The soil and pavement
prevent direct contact with the residual contamination and the surrounding buildings are located at a
sufficient distance to prevent the migration of contaminant vapors from entering the occupied indoor
spaces. Currently, the stormwater collection system for the Jefferson Avenue ROW prevents the infiltration
of precipitation that could contribute to contaminant leaching from soil to groundwater. Residual soil
contamination for the 1742 Jefferson Site (as defined by the TPH-G, TPH-D, benzene, and/or ethylbenzene
PCUL exceedances) based on the post-remedial action results is generally stable and not impacting
groundwater in this area based on the monitoring data presented for the 1742 Jefferson RI.

In addition, environmental data indicates the presence of TCE contamination in soil and groundwater
resulting from releases from service station operations (i.e., the use of cleaning or degreasing solvents
containing TCE). TCE contamination is discussed in the context of the Westerly Plume (Section 13.0) due
to the commingled nature of this contamination with CVOC (TCE) contamination from other upgradient
source areas.

1742 Jefferson (AOC 4 in the 2016 Agreed Order) and the 1742 Jefferson Site (residual TPH-G, TPH-D,
benzene, and ethylbenzene contamination in soil) are shown on Figure 8-1 relative to the surrounding
features. Terminology for 1742 Jefferson referenced by this Rl is described below:

m 1742 Jefferson. The source property or point of release for contamination associated with historic
operations (Pierce County Parcel No. 2017060030) (0.41-acre parcel).

m 1742 Jefferson Site. Area and media containing contamination exceeding PCULs associated with
historical operations and/or land use.

m  Westerly Plume. The extent of CVOC (PCE, TCE, DCE, cis-DCE, vinyl chloride, and DCA)contamination
associated with historic operations and/or land use at 1701 Tacoma Avenue South, 1722 Tacoma
Avenue South, 1904-1908 Tacoma Avenue South, 1922 Tacoma Avenue South, 1934-1938 Tacoma
Avenue South, Tacoma Avenue South Sanitary Sewer, 1755 Fawcett Avenue, and 1742 Jefferson
Avenue, which is further discussed in Section 13.0.
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Specific details regarding historical property uses leading to the release of contaminants, Rl activities, the
CSM, and the nature and extent of contamination associated with 1742 Jefferson are summarized below.

8.2. Property Conditions
8.2.1.Location and Description

1742 Jefferson is a triangular-shaped property on the northeast side of the UWT Campus. The property is
bounded by Court C to the west, Jefferson Avenue to the southeast, and a Pierce Transit facility to the north.
The former service station was located in the central and southern portions of the property (Figure 8-2).
The ground surface is currently paved with compact gravel and asphalt. It is used as a UWT Campus parking
lot. The ground surface slopes gently from the south to the north ranging from approximately elevation 100
to 92 feet.

8.2.2. Historical Land Use

Between 1935 and the 1960s, a Standard Oil service station operated at 1742 Jefferson Avenue. City
directories, historical photographs, and development plans, indicate:

m 1932-1942. Standard Stations Inc. is operated by “Neil Mazza.”
B 1947-1953. Mfassa N A gas station.

m 1953-1963. Vacant.

B 1963-1965. Fred Clipper Service Station.

Three USTs connected to a pump island with fuel
dispensers, a tire rack, and a service bay with a
hydraulic lift and floor drain/sump were in use
based on  historical development plans.
Aboveground structures associated with the former
service station are no longer visible by 1979. Photo
8-1 provides an overview of the service station

circa 1951.
Photo 8-1. Circa 1951 photograph of the Standard Oil service
station at 1742 Jefferson Avenue.
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The locations of the three former USTs (UST A, UST B, and UST #3) that were in use during former fuel and
service station operations are shown on Photo 8-2. UST A, located near the former service station, was
likely used to store waste oil, while the other two
(UST B and UST #3), located near the former fuel
island, were likely used to store gasoline and “ethyl”
gasoline based on available historical records.
Remedial excavations were performed to address
petroleum-contaminated soil and required removal
and closure of the USTs (further discussed in
Section 8-3). The 2012 remedial excavation
boundary encompassed the suspected location of
UST #3 but only buried debris was observed at this
location. It was surmised that UST #3 was previously
removed from the property based on these
observations, but records of its removal were not

available. Photo 8-2. Image of 1931 development plans of former

Standard Oil service station.
This property has been used as a parking lot since
1973. The southern portion of the property was repaved with asphalt in 2012 following remedial
excavation. Historical land use, structures, and features for Jefferson and the surrounding area are shown
on Figure 8-2.

8.2.3. Current and Future Land Use

1742 Jefferson includes a paved and gravel public parking lot. Anticipated future land use in this area is to
remain academic to support the UWT Campus with new buildings, parking lots, surface streets, and
pedestrian access. The adjacent property uses include the ROW for the City (Jefferson Avenue and Court C,
located east and west respectively) and a UWT Campus gravel parking lot to the north. An approximate 8-
foot retaining wall separates Court C from 1742 Jefferson.

Academic buildings for the UWT Campus are located east of Jefferson Avenue. A green space and residence
hall are located west of Court C. Future land use is anticipated to remain UWT Campus parking.

8.2.4. Utility Infrastructure

Current utility infrastructure within and adjacent to 1742 lJefferson with the potential to serve as
preferential pathways for contaminant migration are shown on Figure 8-3 and includes the following:

m Astreet light utility is located beneath the sidewalk on the west side of Jefferson Avenue.

m A north-south oriented 8-inch-diameter sanitary sewer line is located within Court C and
Jefferson Avenue ROW. The elevation of the sewer pipe in Court C ranges between 88 and 95 feet with
a slope of 1.7 to 2.1 percent. The elevation of the sewer pipe in Jefferson Avenue ranges between 79
and 88 feet with a slope of 3 percent. The pipe is composed of terra cotta and was installed in the early
1900s.

m A 4-inch sanitary sewer lateral was observed in the 2012 remedial excavation. The pipe within the
excavation was removed and connected to the former sump and floor drain. The pipe was capped on

GEOENGINEERS /;/ June 30,2023 | Page 94

File No. 0183-109-13



the southeast edge of the edge of the excavation. The connection between the sewer lateral and the
main sanitary sewer is not known.

m The City installed a 60-inch-diameter storm concrete pipe in Jefferson Avenue to a depth of 15 feet bgs
in 2016 (shown as existing in Figure 8-3). The City also completed the installation of the remainder of
the 60-inch-diameter storm pipe in 2022 (shown as proposed in Figure 8-3). Petroleum-contaminated
soil was not encountered during the excavation of the new storm utility based on an interview
completed with the City’s 2016 construction inspector and 2022 project manager (2001 and 2003).

8.3. Field Investigations and Remedial Actions

Multiple environmental investigations have been completed to evaluate subsurface conditions as
described in Section 4.0. Environmental investigations documenting soil and groundwater conditions and
remedial actions for 1742 Jefferson and/or the surrounding area are discussed in Sections 8.3.1 through
8.3.5 below. Sampling locations used to evaluate soil and groundwater conditions are shown on Figures 8-
4 and 8-5. Investigations completed for Jefferson and the surrounding area to support the development of
the Rl are summarized in Tables 8-1 and 8-2 and further discussed below (Sections 8.3.1 through 8.3.5).
Construction details for permanent monitoring wells installed within 1742 Jefferson and the surrounding
area are presented in Table 8-3. Soil and groundwater results for the subsurface investigations completed
are presented in Tables 8-4 and 8-5, respectively.

8.3.1.1997 Agreed Order Remedial Investigation

In 1998, URS on behalf of UW completed an Rl for 1742 Jefferson in accordance with the 1997 Agreed
Order (161). As part of the 1997 Agreed Order, investigation activities were completed within 1742
Jefferson to evaluate soil and groundwater conditions relative to the former Standard Oil service station’s
historical operations. Environmental investigations to evaluate soil and groundwater conditions in this area
are in Sections 8.3.1.1 through 8.3.1.2, below. Soil and groundwater sampling locations are shown on
Figure 8-4.

8.3.1.1. Soil Investigation Summary
Soil investigations completed for 1742 Jefferson as part of the 1997 Agreed Order Rl included:

m Former Service Station Building and Waste Oil UST. Seven DP borings (JS-B1 through JS-B7) were
completed to depths between approximately 8 and 15 feet bgs to evaluate soil conditions in this area.
A total of 18 soil samples collected from the boring explorations ranging in depth from 1.5 to
approximately 12 feet bgs were analyzed for a combination of TPH-G, TPH-D, TPH-O, BTEX, select VOCs,
lead and PCBs. TPH-G, TPH-D, TPH-O, BTEX, 1,2,4-TMB, 1,3,5-TMB and lead were detected in one or
more of the soil samples collected at depths ranging from approximately 1.5 and 9.5 feet bgs.
Additionally, CVOCs (TCE, DCE, chlorobenzene) were also detected in soil collected at a depth of
approximately 3 feet bgs in boring JS-B7. Other contaminants were not detected in the analyzed soil
samples.

m  Former Fuel UST and Island. Two DP borings (JS-B8 through JS-B9) were completed to depths of
approximately 15 feet bgs to evaluate soil conditions in this area. Six soil samples collected from the
borings ranging in depth from 2 to 12 feet bgs were analyzed for a combination of TPH-G, TPH-D, TPH-
O, BTEX and lead. TPH and BTEX were not detected in the analyzed soil samples. Low-level
concentrations of lead were detected in the soil samples analyzed. Other contaminants were not
detected in the analyzed soil samples.

GEOENGINEERS /7] June 30,2023 | Page 95

File No. 0183-109-13



m Downgradient of Former Service Station Building. Two HSA borings (JS-MW1 and JSMW2) were
completed downgradient of the former service station building to depths ranging between
approximately 38 and 49 feet bgs. Four soil samples were collected from 10 to 35 feet bgs and
analyzed for TPH-D, TPH-O and BTEX. Contaminants were not detected in the analyzed soil samples.

8.3.1.2. Groundwater Investigation Summary

Groundwater samples were collected from four permanent monitoring wells and six temporary wells (see
Tables 8-2 and 8-3) as a part of the 1997 Agreed Order investigation. Grab groundwater samples from
temporary wells were collected at the time of soil exploration activities. Permanent monitoring wells
JS-MW1 and JS-MW2 were sampled on a quarterly basis between October 1998 and September 1999 with
two additional rounds of monitoring at well JS-MW2 completed in April 2000 and September 2000. In
addition, UG-MW3 was sampled in October 1998, April 1999, April 2000, and September 2000, and
monitoring well JS-MW3 was sampled in April 2001. Groundwater samples were analyzed for a combination
of TPH, petroleum-related VOCs, and CVOCs.

At grab sampling locations (screened within the Qvi aquifer), TPH-G was detected in groundwater in borings
JS-B8§, JS-B9, and JS-B10 within a maximum detected concentration of 766 pg/L at location JS-B10. TPH-D
and/or TPH-O were detected in groundwater in borings JS-B5, JS-B8, and JS-B9 with a maximum detection
TPH-D concentration of 21,000 pg/L and a maximum detection TPH-O concentration of 13,000 pg/L at
location JS-B5. Boring JS-B5 is located within the former service station building. BTEX compounds were
also detected in grab groundwater at borings JS-B9 and JS-B10 located along the southeastern portion of
Jefferson.

At permanent monitoring wells (screened within the Qva aquifer), TPH and petroleum-related VOCs were
not detected in the analyzed groundwater samples. However, CVOCs (TCE) were detected in monitoring
wells UG-MW3 (upgradient well), JS-MW?2 (central well), and JS-MW3 (downgradient well) during one or
more monitoring events.

8.3.2.1997 Agreed Order Remedial Action

A remedial action was completed in 2012 under the 1997 Agreed Order to remove the former service
station infrastructure and associated petroleum-contaminated soil to the extent feasible. A supplemental
investigation was performed by GeoEngineers to further evaluate soil conditions and confirm the locations
of UST A, UST B, and UST #3 in preparation for the remedial action. Investigation activities followed by UST
removal and closure and remedial excavation activities were completed between August and September
2012. MTCA Method A cleanup levels for unrestricted land use were used in 2012 to guide the remedial
excavation. A detailed discussion of the TP investigation activities and results is presented in the “Jefferson
Street Association Parcel—UST Closure and Remediation” report (246) and summarized below.

8.3.2.1. Test Pit Investigation Summary

Eight TPs were completed during the 2012 investigation to identify the locations of the three USTs
reportedly in use during service station operations along with associated vent and fuel lines (Section 8.2.2).
The locations of UST A (130-gallon waste oil UST) and UST B (3,000-gallon gasoline UST) were verified
during the TP investigation activities. However, only broken chunks of concrete with petroleum staining
were observed at the suspected location of UST #3 (ethyl gasoline UST of unknown capacity). Based on
these observations, it was assumed that the former property owner removed UST #3 and backfilled the
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UST excavation with demolished concrete during the demolition of the former service station and dispenser
island. UST locations are shown on Figure 8-4.

8.3.2.2. UST Removal and Closure, and Remedial Action Summary

Remedial excavation and subsequent confirmation soil sampling activities were completed between August
and September 2012(Figure 8-4). Remedial excavation activities resulted in the removal of approximately
300 cubic yards of petroleum and/or CVOC-contaminated soil from two general areas (as described below).
Results of confirmation soil samples collected at the final remedial excavation limits confirmed the removal
of the previously identified petroleum-contaminated soil with the exception of (1) soil represented by
samples JSP-CS-TP6BASE and JSP-CS-TPGSW collected at depths ranging between approximately 4 and
7.5 feet bgs from the base of the service station remedial excavation, and (2) sample JSP-CS-B1SE
collected at a depth of approximately 6 feet bgs along the eastern property boundary (eastern sidewall of
the UST B excavation area).

Details of the remedial excavation and UST removal addressing petroleum contamination are summarized
below. USTs, remedial excavation areas, and confirmation soil samples are shown on Figure 8-4.

m Former Service Station Area and Waste Oil UST (UST A). One 130-gallon waste oil UST and associated
product piping were removed in August 2012. The remedial excavation for UST A measured
approximately 7 feet long by 8 feet wide by 5 feet deep. The remedial excavation merged with the
remedial excavation beneath the former service station building that addressed petroleum-related
contamination associated with the former hydraulic lift, floor drain/sump and 4-inch-diameter sewer
line (Figure 8-4). The remedial excavation for the former service station building measured
approximately 32 feet long by 25 feet wide by 7.5 feet deep. A total of 11 confirmation samples were
collected from locations JSP-CS-A Base, -AS and -AW, JSP-CS-TP6BASE, -N, -NE, -NW, -S, -SE, -SW
and -PCS at the final remedial excavation limit to evaluate soil conditions at the sidewalls of the
excavation. Soil samples collected from these locations were analyzed for a combination of TPH,
petroleum-related VOCs, CVOCs, PAHs, and lead. TPH-D, TPH-O, naphthalene, cPAH TEQ, and/or CVOCs
(TCE) were detected in confirmation samples JSP-CS-AW, JSP-CS-TP6NE-5.5 and TP6-4 PCS collected
on the east sidewall of the UST removal excavation (approximately 2.5 feet bgs) and at base of the
service station excavation (approximately 4 to 5.5 feet bgs). Soil represented by sample TP6-4 PCS was
subsequently over-excavated and removed from the property.

m  Former Gasoline UST (UST B and #3) and Fuel Island. Remedial excavation in August 2012 required
removal of one 3,000-gallon gasoline UST and associated product piping and fuel pumps. The remedial
excavation associated with UST B and UST #3 measured approximately 30 feet long by 20 feet wide by
10 to 12 feet deep. The remedial excavation for the product/vent lines and fuel pumps measured
approximately 27 feet long by 2 feet wide by 2 feet deep and approximately 25 feet long by 2 to 5 feet
wide by 2 feet deep, respectively. A total of 12 confirmation samples were collected from locations
JSP-CS-TP7BASE, -B1BASE, -B1S, -B1SE, -B1SW, -B2BASE, -B2N, -B2NW, -B2NE, -TP8, -TP5-2NE
and -TP5-BOTTOM at the final remedial excavation limit to evaluate soil conditions at the sidewalls of
the excavation. Soil samples collected from these locations were analyzed for TPH-G, BTEX, and lead.
TPH-G, benzene, ethylbenzene, and total xylenes were detected in sidewall sample CS-B1SE-6.0
collected adjacent to Jefferson Avenue at a depth of approximately 6 feet bgs. Additional remedial
excavation was not completed at this location due to access constraints and to maintain soil stability
for the underground utilities and the roadway. Additionally, low-level total xylene and TPH-G were
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detected in sample CS-BNE-7 collected along the northeast sidewall of UST B remedial excavation. Low
level concentrations of lead were detected in one or more confirmation samples.

Remedial excavations were performed to address soil contamination based on observations during the TP
investigation, observations during construction activities to remove the USTs and other service station
infrastructure, and previous investigation results. Note that the remedial excavation included the removal
of contaminated soil previously identified in borings JS-B1 and JS-B7. The 2002 RI indicated that boring
JS-B1 was located south and adjacent to UST A. However, the actual location of UST A was approximately
10 feet north of the location indicated by the 2002 RI. It is therefore presumed that the actual location of
boring JS-B1 was also located approximately 10 feet north of the location indicated by the 2002 RI. One TP
was completed at the mapped location of boring JS-B1 during the 2012 TP investigation (described above)
to confirm this. At this location, soil sample CS-TP7BASE-2.0 was collected at a depth of approximately
2 feet bgs for analysis of TPH-G and BTEX. TPH-G and BTEX were not detected in the analyzed sample
verifying that the actual location of boring JS-B1 was positioned north of the previously mapped location.
Therefore, residual soil contamination identified in boring JS-B1 is presumed to have been excavated and
removed from Jefferson during the removal of UST A as part of the 2012 remedial activities.

8.3.3.Supplemental Investigations Under the 1997 Agreed Order

Supplemental investigation activities were completed in accordance with the 1997 Agreed Order to further
evaluate soil and groundwater conditions associated with 1742 Jefferson and the surrounding area.
Investigation activities are summarized in Sections 8.3.3.1 and 8.3.3.2 below. Supplemental soil and
groundwater sampling locations are shown on Figure 8-4.

8.3.3.1. Soil Investigation Summary

One DP boring (2B-B2) and three sonic borings (JS-MW3S, JS-MW7, and JS-MWT7A) were advanced to
depths ranging between approximately 10 and 22 feet bgs. Borings JS-MW3S, JS-MW7, and JS-MW7A were
completed as a permanent monitoring well south and east of 1742 Jefferson to further evaluate soil and
groundwater conditions in 2013. A total of 23 soil samples collected from the borings at depths ranging
from the ground surface to approximately 25 feet bgs were analyzed for a combination of TPH, petroleum-
related VOCs, CVOCs, PAHs and metals. TPH-O, naphthalene, cPAHs, and/or lead were detected in shallow
soil (approximately O to 2 feet bgs) in borings B2-2B and JS-MWT7A. Other contaminants were not detected
in the analyzed samples.

8.3.3.2. Groundwater Investigation Summary

Between 2013 and 2014, supplemental groundwater monitoring for 1742 Jefferson included the collection
of samples from newly installed wells JS-MW7A8 and existing monitoring wells JS MW1, JS-MW2, JS-MW3,
JS-MW3S, and UG-MW3. Water samples were analyzed for a combination of TPH-G, TPH-D, TPH-O,
petroleum-related VOCs, CVOCs, PAHs and metals. TPH-D (310 ug/L) was detected at low concentrations
in well JS-MW3S east (downgradient) of the remedial action area. CVOCs (TCE, TCA, and DCA) were detected
in wells JS-MW1, JS-MW2, JS-MW7A, and UG-MW3 within and upgradient (west) of 1742 Jefferson. Other
contaminants were not detected. CVOC contamination is associated with the Westerly Plume, which is
further discussed in Section 13.0.

8JS-MWTA is a replacement well for JS-MW7 because JS-MW7 was dry.
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8.3.4.2016 Agreed Order Investigation

RI activities conducted under the 2016 Agreed Order between 2016 and 2020 to further evaluate soil and
groundwater conditions at 1742 Jefferson in accordance with the Rl Work Plan and subsequent addenda
(Section 4.0) are summarized in Sections 8.3.4.1 and 8.3.4.2 below. These activities included collection of
soil samples from two soil borings and the collection of groundwater samples from seven permanent
groundwater monitoring wells (see Tables 8-1 and 8-2). Exploration locations for the 2016 Agreed Order R
are shown on Figure 8-5.

8.3.4.1. Soil Investigation Summary

Additional RI soil data gaps at 1742 Jefferson were not identified in the Rl Work Plan based on the results
of previous investigations (Section 8.3.1 through 8.3.3) and the results of capital projects completed in the
vicinity of 1742 Jefferson (Section 8.3.5). However, soil samples were collected from boring JS-MW1S
within 1742 Jefferson and A7-MW2S northeast of 1742 Jefferson (Figure 8-5) to evaluate the nature and
extent of contamination associated with the Westerly Plume and Northerly Plume. This data was also used
to further evaluate soil conditions associated with 1742 Jefferson.

Ten discrete soil samples were collected from these borings at approximate depths ranging between 5 and
30 feet bgs and analyzed for select VOCs. Two soil samples were collected from approximately 5 and 9 feet
bgs and were also analyzed for TPH-HCID, BTEX, PAHs and metals. Contaminants were not detected in
these samples with the exception of metals. CVOCs (TCE) detected in boring JS-MW1S are associated with
the Westerly Plume and are further discussed in Section 13.0.

8.3.4.2. Groundwater Investigation Summary

Between 2016 and 2020, 33 groundwater samples (including duplicates) were collected from the network
of new and existing monitoring wells (see Table 8-2) to further evaluate groundwater conditions and define
the nature and extent of contamination resulting from historical operations at 1742 Jefferson, Westerly
Plume, and Northerly Plume. Groundwater samples were analyzed for select VOCs at well locations
screened within the Qvi and Qva aquifers (geologic and hydrogeologic conditions in the vicinity of
1742 Jefferson are further discussed in Section 8.4.2). Groundwater samples collected from wells JS-MW1
and JS-MW2 in March 2019 were also analyzed for TPH-G. Groundwater monitoring activities and results
associated with Jefferson are discussed below.

m During the 2016 Agreed Order RI, 13 groundwater samples were collected from three permanent
monitoring wells (JS-MW1S, JS-MW3S, and JS-MW7A) screened within the Qvi aquifer within, cross-
gradient and downgradient from 1742 Jefferson. Well A7-MW2S was dry. Groundwater samples
collected within the Qvi aquifer identified CVOCs in two wells (JS-MW7A and JS-MW1S) with the highest
detected concentrations from monitoring well JS-MW1S downgradient of the former service station
building. The CVOCs (TCE and cis-DCE) are discussed further in Section 13.0 (Westerly Plume).
Petroleum-related VOCs associated with 1706 Jefferson were not detected in the Qvi groundwater
samples.

m Twenty groundwater samples were collected from three permanent monitoring wells (JS-MW1, JS-MW2
and JS-MW3) screened within the Qva aquifer located within, upgradient, and downgradient from 1742
Jefferson during the 2016 Agreed Order RI. Results of groundwater samples collected within the Qvi
aquifer identified CVOCs (TCE, cis-DCE, and/or DCA) in three of the wells (JS-MW1, JS-MW2, and
UG-MW3) with the highest detected concentrations from monitoring well UG-MW3 located upgradient
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of the former service station building. These CVOCs are discussed further in Section 13.0
(Westerly Plume). Petroleum-related contaminants associated with 1742 Jefferson were not detected
in the Qva groundwater samples.

8.3.5. Capital Projects

Investigation activities were necessary to implement UW Capital Projects. Capital projects and investigation
activities in the vicinity of 1742 Jefferson are summarized in Section 8.3.5.1 below. Sample locations are
shown on Figure 8-5.

8.3.5.1. Tacoma Paper and Stationery Capital Project
Groundwater samples were collected from two monitoring wells (JS-MW3 and JS-MW3S) in October 2014
as part of the Tacoma Paper and Stationery Capital Project (former Urban Solutions Center). The
groundwater samples were analyzed for VOCs and TPH-D (JS-MW3S only). VOCs and TPH-D were not
detected in the analyzed groundwater samples.

8.4. Conceptual Site Model

Development of the CSM for 1742 Jefferson is informed by the physical setting, local geologic and
hydrogeologic setting, potential contaminant source and release mechanisms, transport processes, and
exposure routes by which receptors may be affected. The CSM for 1742 Jefferson is based on the historical
land use, results of the investigation activities performed, and current and anticipated future land use, and
forms the basis for the PCULs used to evaluate contaminant nature and extent in media of potential
concern. The following sections (Sections 8.4.1 through 8.4.4) describe the specific elements of the
1742 Jefferson CSM.

8.4.1. Physical Setting

Remedial excavation has been completed following acquisition of the Campus property by UW in the early
1990s to support the UWT Campus Master Plan for higher education and learning. Currently,
1742 Jefferson provides parking for the UWT Campus and the general public. The groundwater surface is
paved either with compact gravel (northern portion) or asphalt (southern portion).

8.4.2. Geologic and Hydrogeologic Setting

The geologic and hydrogeologic setting for Jefferson (described in the following sections) inform the
distribution of contaminants in media of potential concern. Local geology and hydrogeology in the vicinity
of Jefferson are described below in Sections 8.4.2.1 and 8.4.2.2.

8.4.2.1. Local Geology
Geologic units present beneath Jefferson include the Qf, Qvi, and Qva. Key geologic features associated
with these units are described below.

m Fill (Qf). Fill has been encountered in the borings completed at 1742 Jefferson and the surrounding
area and consists of locally derived, reworked ice-contact deposits or imported fill. The fill consists of
silty sand with gravel from below the surface to depths ranging from approximately 4 to 7 feet bgs.

m Vashon Ice-Contact Deposits (Qvi). The Qvi unit is characterized by till, subglacial channel, and
lacustrine deposits that were deposited along the ice margin and beneath the ice during glacial retreat.
Sub-units of the Qvi identified in the vicinity of 1742 Jefferson include the following:
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= Qi Till-Like Deposits. Till-like deposits in the vicinity of the UWT Campus consist of silty gravel with
sand containing approximately 1-foot-thick sand and gravel seams. In general, these deposits have
relatively low permeability. However, the sand and gravel seams where present readily contain and
transmit shallow groundwater. Qvi till-like deposits are present across 1742 Jefferson underlying
the Qf within a thickness ranging between 6 and 12 feet bgs.

= Quvi Silt Deposits. A silt layer is present at the base of the Qvi unit which acts as a semi-confining
unit to limit groundwater flow and influences contaminant fate and transport at 1742 Jefferson.
The Quvi silt layer generally consists of a gray to gray/brown silt layer with gravel and is present on
the southern portion of 1742 Jefferson. The Qvi silt unit measures from approximately 5 to 10 feet
thick in this area, however, is generally absent where incision during the last glaciation has
occurred (northern portion of 1742 Jefferson).

= Qvi Channel Deposits. The Qvi channel deposits are interpreted to be derived from pro-glacial or
sub-glacial fluvial deposition near the end of the Pleistocene. These deposits generally consist of
oxidized sand and gravel in distinct channel forms (see Figure 2-6). The channel deposits Qvi are
present beneath the Qi till-like deposits with an approximate thickness of 8 to 20 feet. These
deposits are observed in borings JS-B3, JS-B5, JS-B6, JS-B7, JS-MW1S, JS-MW1, and UG-MW3.
These deposits may terminate near Jefferson Avenue based on observed soil conditions within
A7-MW2S and JS-MW3S. Locally, the Qvi channel deposits appear to incise through the Qvi silt and
into the underlying Qva deposits. Where incised, the Qvi aquifer enters the Qva aquifer and the
Qvi aquifer is no longer present.

m Glacial Outwash Deposits (Qva). The Qva unit underlies the Qvi deposits. The contact between the Qva
and the overlying Qvi deposits dips to the east at generally the same slope as the natural topography.
Sub-units of the Qva identified in the vicinity of the 1742 Jefferson include the following;:

= Qva Sand and Gravel Deposits. Sand and gravel deposits within the Qva typically consist of a layer
of light gray fine- to coarse-grained gravel.

= Qva Silt. The silt layers within the Qva are generally flat-lying, consisting of relatively clean silt to
sandy silt with thicknesses ranging between approximately 5 to 15 feet. A generally flat-lying silt is
present within the Qva (Qva silt) beneath 1742 Jefferson and acts as a confining layer limiting
vertical groundwater flow (See Cross Section C-C’ Figure 2-9). The Qva silt forms the boundary
between the Qvi and Qva units at 1742 Jefferson. The Qva silt is located at an approximate depth
of 29 feet bgs and is approximately 4 to 5 feet thick in this area. The Qva silt terminates
approximately 20 feet east of 1742 Jefferson within the area of the TPS Building based on
observations noted during the drilling of boring USC-MW1D.

Geologic conditions in the vicinity of Jefferson are shown relative to the UWT Campus on Figure 2-9.

8.4.2.2. Local Hydrogeology

Groundwater in the southeast portion of the UWT Campus occurs within both the Qvi (shallow) and Qva
(deep) aquifers (Figures 2-14 through 2-19). Across the UWT Campus, the Qvi aquifer is predominately
unconfined while the Qva aquifer is predominantly confined due to the presence of the Qvi silt and Qva silt
deposits inhibiting vertical groundwater movement between the Qvi and Qva aquifers. However, the Qviand
Qva aquifers may be hydraulically connected due to local glacial incision of the silt layers separating the
two aquifers or the result of property redevelopment. Specific areas where the Qvi and Qva aquifers are
interpreted to be hydraulically connected and flow into each other are shown on Figure 2-14 to 2-19 and
include the following as they relate to groundwater flow beneath 1742 Jefferson and the surrounding area:

m 1742 Jefferson—North. Incision of the valley walls during the last glacier retreat (approximately 10,000
to 13,000 years ago) has locally resulted in the absence of the confining layer separating the Qvi and
Qva aquifers (i.e., Qvi and/or Qva silt) in this vicinity. As a result, the Qvi and Qva aquifers are locally
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hydraulically connected. In this vicinity, groundwater within the Qvi aquifer is interpreted to drain into
and mix with groundwater from the underlying Qva aquifer (see Figure 2-9).

Local groundwater occurrence and flow for the Qvi and Qva aquifers are summarized below.

Qvi Groundwater Occurrence and Flow

The Qvi aquifer is unconfined and occurs and flows primarily within the channel deposits and sand and
gravel seams within the upper Qvi deposits at depths between approximately 4 and 21 feet bgs (Table 8-5).
The inferred groundwater flow direction in the Qvi aquifer across Jefferson is generally easterly toward the
Thea Foss Waterway, which is consistent with the generally easterly UWT Campus-wide Qvi groundwater
flow direction (Figures 2-13 and 2-14). In the northern portion of 1742 Jefferson, the Qvi and Qva aquifers
are locally hydraulically connected as a result of erosion and incision during glacial retreat as described
above and occurs and flows primarily within the channel deposits and sand and gravel seams within the
upper Qvi deposits into the underlying Qva sand and gravel deposits.

The local estimated average linear groundwater velocity within the Qvi aquifer is approximately 34 ft/day
with a hydraulic gradient of 0.21 ft/ft. Determination of the groundwater flow velocity based on
hydrogeologic testing of the Qvi and Qva aquifers during the 2016 Agreed Order investigation is further
discussed in Appendix L

Qva Aquifer Groundwater Occurrence and Flow

The Qva aquifer is present beneath 1742 Jefferson with an inferred groundwater flow direction that is
generally east-northeasterly based on the UWT Campus-wide Qva flow direction (Figures 2-17 through
2-19). Locally, the Qvi and Qva aquifers are hydraulically connected where the Quvi silt layer is absent.
However, the Qva silt located between approximately 29 and 35 feet bgs limits the vertical flow of
groundwater in this area (Figure 2-9).

The local estimated average linear groundwater velocity within the Qva aquifer is approximately 0.87 ft/day
with a hydraulic gradient of 0.14 ft/ft. Determination of the groundwater flow velocity based on
hydrogeologic testing of the Qvi and Qva aquifers during the 2016 Agreed Order investigation is further
discussed in Appendix L.

8.4.3.Sources of Contamination

The primary source of contamination at 1742 Jefferson is associated with the historical sale of fuel and
service station operations. As described above, the fuel and service station operations occurred between
1932 and the late 1960s. The potential release mechanism for petroleum-related contamination and
solvents (TCE) includes drips, leaks and/spills from tanks including USTs, drums and/or other equipment
(ex. hydraulic hoists, floor drains, sumps) directly to soil with the potential to leach to groundwater.

In addition to the local release of petroleum-related contaminants and solvents to shallow soil, CVOCs (TCE,
cis-DCE and DCA) associated with upgradient and off-property releases (Westerly Plume) have been
identified. Due to the commingled nature of CVOC contamination sourcing from 1742 Jefferson and other
upgradient areas, CVOC contamination associated with 1742 Jefferson is discussed in the context of the
Westerly Plume (Section 13.0). Other potential sources of contamination include the placement of
contaminated fill material from unknown sources and grading material used at the property prior to
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development and/or to backfill the remedial excavations, atmospheric deposition from historical
combustion (vehicle emissions, burning, etc.) and/or historical land use not specifically identified above.

8.4.4. Potential Receptors and Exposure Pathways

Current and future land uses were considered when evaluating potential receptors and exposure pathways
1742 Jefferson. The current land use is a public parking lot which is paved with asphalt (southern portions)
and compact gravel (northern portion). Limited landscaping is present along the western portion of the
property. Precipitation falling to the ground surface is either captured catch basins and transported by the
City’s stormwater infrastructure to the Thea Foss Waterway (i.e., asphalt paved area) or infiltrates into the
ground where unpaved (i.e., compact gravel and landscaped areas). Future land use may remain as a public
parking lot or may include the redevelopment of the property with a new building for residential use as part
of the continued UWT Campus growth. It is assumed that future land use will include a new residential
building for purposes of this CSM. The current and future use of the surrounding area is commercial and
academic.

Based on the current and anticipated future land use the following exposure pathways and receptors have
been identified:

m Direct Contact. The UWT Campus is unlikely to pose risks to terrestrial ecological receptors based on
the simplified TEE completed pursuant to WAC 173-340-7490 (see Section 2.4). Construction workers
are the primary human receptor and may potentially be exposed through direct contact with
contaminated soil during excavation activities.

m Drinking Water. Groundwater within the Qvi and Qva aquifers beneath 1742 Jefferson and the
UWT Campus as a whole are not considered to be a current source of drinking water as domestic water
is supplied by City municipal water. However, drinking water is still being considered as a potential
exposure pathway as required by Ecology.

m Surface Water. Surface water discharge from 1742 Jefferson is not considered to be a current
exposure pathway because the majority of ground surface is capped with hardscaped, stormwater is
directed to stormwater utilities, and the Thea Foss Waterway is more than 1,500 feet east of the
UWT Campus. Stormwater utilities are located within Jefferson Avenue at an elevation below the
groundwater table for the Qvi aquifer, however, trench dams were installed within the stormwater line
to prevent a preferential flow pathway for contaminants along the utility pipe and within the backfill.

m Indoor Air. Residual TPH-G, TPH-D, and benzene remain in place following the completion of the 2012
remedial action. Although the current land use of 1742 Jefferson and the surrounding area make
negate the potential for VI into enclosed spaces (i.e., current use is a parking lot and the nearest
building with the potential for VI is greater than 80 horizontal feet from the residual contamination),
future land use may include the redevelopment of the property for residential use by the UWT Campus.
Under this scenario, residual TPH-G, TPH-D, and benzene may have the potential to volatize in the
vadose zone and migrate into the future enclosed spaces. As a result, the migration of petroleum
vapors into the adjacent buildings is not considered a complete exposure pathway per Ecology’s VI
guidance (1064). However, future VI is considered a potential complete exposure pathway.

Potential receptors and exposure pathways for CVOC (TCE, cis-DCE, and DCA) contamination in this area
associated with the Westerly Plume is further discussed in Section 15.0. Potential receptors and exposure
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pathways for PAHs and lead contamination within this area are further discussed in Section 17.0 (Area-
Wide Soil).

8.5. Proposed Cleanup Levels

PCULs were developed for Jefferson for the protection of human health and the environment for both soil
and groundwater based on the CSM. Consistent with Ecology’s MTCA Cleanup Regulation (WAC 173-340),
the PCULSs for soil and groundwater were developed based on the highest beneficial current and future land
and water uses, potential exposure pathways, and the potential receptors specific to 1742 Jefferson. The
general process for developing the PCULs on a UWT Campus-wide basis is described in Section 3.0. The
basis for PCULs for 1742 Jefferson is as follows:

m Proposed Soil Cleanup Levels. PCULs for soil were developed using the standard MTCA Method B
approach based on protection of human health for direct contact with soil and for protection of
groundwater as drinking water calculated using the MTCA-fixed parameter three-phase partitioning
model (WAC 173-340-747[4]). MTCA Method A soil cleanup levels are being applied where Method B
cleanup levels are not established. Cleanup levels were adjusted for natural background and PQL as
appropriate pursuant to WAC 173-340-705(6).

m Proposed Groundwater Cleanup Levels. PCULs for groundwater were developed using standard MTCA
Method B groundwater cleanup levels for potable (drinking) water prescribed in
WAC 173-340-720(4)(b). Numerical criteria (state or federal) that are not sufficiently protective
(i.e., that exceeded an excess cancer risk of 1 x 105 or a hazard quotient of 1) were adjusted to a
cancer risk of 1 x 105 or a hazard quotient of 1. MTCA Method A groundwater cleanup levels are being
applied where Method B cleanup levels are not established. Cleanup levels were adjusted for natural
background and PQL as appropriate pursuant to WAC 173-340-705(6).

m Proposed Indoor Air Cleanup Levels. Indoor air PCULs are based on the MTCA standard Method B
indoor air cleanup levels protective of human health for unrestricted land use (WAC 173-340-750[3][b])
as well as indoor air SLs protective of human health for commercial worker exposure.

SLs for the protection of VI were also developed to evaluate whether contaminants detected in soil and/or
groundwater have the potential to migrate into enclosed spaces at concentrations exceeding indoor air
cleanup levels. The soil SLs are referenced from Ecology’s VI Guidance (1064). The groundwater SLs are
referenced to the standard MTCA Method B SLs from Ecology’s CLARC Table dated January 2023.

8.6. Nature and Extent of Contamination
8.6.1. Contaminants and Media of Concern

Characterization data for 1742 Jefferson are summarized in Tables 8-4 and 8-5 and were evaluated to
determine contaminants and media of concern for the 1742 Jefferson Site (as defined by soil and
groundwater PCUL exceedances). An evaluation of soil sample results representing current conditions (i.e.,
post-remedial excavation confirmation samples and samples from soil explorations collected beyond the
final remedial excavation limit) is presented in Table Q-10 (Appendix Q). An evaluation of groundwater
sample results representing current conditions (i.e., groundwater samples collected between 2016 and
2020 as well as groundwater samples collected following the 2012 remedial action) is presented in Table
Q-11 (Appendix Q). In addition, soil and groundwater sample results representing current conditions were
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screened to evaluate the potential for VI (Table Q-12, Appendix Q). Contaminants in media of concern based
on this evaluation (Tables Q-10 through Q-12) include the following;:

m  Soil. Petroleum-related contaminants including TPH-G, TPH-D, benzene and ethylbenzene were
identified as primary soil COCs for the 1742 Jefferson Site based on the source of contamination to
soil and the characterization results. However, most of this contamination was removed during the
2012 remedial action as described in Section 8.3. Currently, residual TPHG, benzene, and
ethylbenzene remain at concentrations exceeding the PCULs in soil. The nature and extent of 1742
Jefferson Site contaminants are further discussed in Section 8.6.2.

m Groundwater. Petroleum-related contaminants were not detected in groundwater at a concentration
greater than the PCUL. A discussion of sampling results for petroleum-related contaminants is
presented in Section 8.6.3.

m Soil Vapor. A potential for contaminants to migrate into enclosed spaces at a concentration that could
exceed the Method B indoor air PCUL and/or the SL for the protection of commercial workers was not
identified under current land use assumptions based on screening of soil and groundwater data.
However, TPH-G and TPH-D were identified as COC under a future land use scenario with the potential
to migrate into enclosed spaces at a concentration that could exceed the Method B indoor air PCUL
and/or the SL for the protection of commercial workers. An evaluation for VI potential is further
discussed in Section 8.6.4.

TCE was also identified as a primary soil and groundwater COC for the 1742 Jefferson Site based on
historical operations including the use of solvents at the former service station and shallow soil sample
results prior to the 2012 remedial excavation. Due to the commingled nature of TCE with other upgradient
sources, TCE contamination at this location is discussed further within the context of the Westerly Plume
(Section 13.0). Other contaminants including naphthalene, total cPAHs, and lead were identified in shallow
soil (less than 4 feet) at location JS-MW7A on the southern portion of 1742 Jefferson. These contaminants
are not considered to have been sourced from 1742 Jefferson based on historical uses and are attributed
to Area-Wide Soil (see Section 17.0).

Primary COCs (TPH-G, TPH-D, and BTEX) for soil and corresponding COCs in groundwater are shown in plan
view on Figures 8-6 though-8-11 and in cross section on Figure 8-12. The nature and extent of COCs in
media of concern are further discussed below.

8.6.2.Soil

Remedial excavation activities completed in 2012 removed the majority of the identified contamination
associated with historic fuel and service station operations as described in Section 8.3. However,
environmental data indicate the presence of TPH-G, TPH-D, benzene, ethylbenzene, and TCE-contaminated
soil remaining in place at the 1742 Jefferson Site associated with historical operations. The nature and
extent of COCs in soil are summarized below. Primary COCs identified for the 1742 Jefferson Site (TPH-G,
TPH-D, benzene, and ethylbenzene) representing current conditions are shown in plan view on Figures 8-6
through 8-8. The nature and extent of TCE in soil is further discussed in Section 13.0 (Westerly Plume).

m  Former Gasoline UST (UST B and UST#3) and Fuel Island. Soil containing residual TPH-G, benzene, and
ethylbenzene exceeding the PCUL remains in place east of 1742 Jefferson directly adjacent to and
downgradient from the former Fuel USTs (Figures 8-6 through 8-9). Primary COCs in soil include residual
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TPH-G (110 mg/kg), benzene (0.059 mg/kg), and ethylbenzene (0.43 mg/kg) at a depth of 6 feet bgs
(location JSP-CS-S1SE) on the eastern sidewall of the 2012 remedial excavation along
Jefferson Avenue. Additional excavation at this location was limited by access constraints due to
utilities within Jefferson Avenue. Further east of this location, field indicators of petroleum-impacted
soil (sheen, odor, staining, etc.) were not encountered during excavation for the new stormwater utilities
to a depth of 15 feet bgs.

m Former Service Station Area and Waste Oil UST (UST A). Residual TPH-D (1,500 mg/kg) remains in
place at the southeast sidewall of the 2012 remedial excavation in confirmation sample JSP-CS-TP6NE
collected at a depth of approximately 5.5 feet bgs.

The residual TPH-G and TPH-D concentrations exceed the SLs for the protection of VI beneath portions of
1742 Jefferson. The potential for VI from the residual TPH-G and TPH-D is further discussed in
Section 8.6.4. Residual TCE in soil at 1742 Jefferson is further discussed in Section 13.0 (Westerly Plume).

8.6.3. Groundwater

Environmental data indicate the presence of TCE contaminated groundwater at the 1742 Jefferson Site
associated with the historical service station. Due to the commingled nature of this with other upgradient
sources, the nature and extent of TCE in groundwater is being further discussed in Section 13.0 (Westerly
Plume). Other COCs (including TPH-G, TPH-D, benzene, and ethylbenzene (primary soil COCs) either were
not detected in groundwater or were detected at concentrations less than the PCULs. The nature and extent
of TPH-G, TPH-D and BTEX in groundwater for comparison to the soil results within and surrounding
1742 Jefferson are shown on Figures 8-9 through 8-11.

8.6.4.Soil Vapor and Indoor Air

Based on the soil and/or groundwater sampling results representing current conditions, TPH-G, TPH-D and
TCE were identified as contaminants with the potential to migrate into enclosed spaces at concentrations
exceeding Method B indoor air PCULs and/or SL for the protection of commercial workers under the future
land use scenario (i.e., future residential building for the UWT Campus). The potential for VI from soil and
groundwater contaminants is further discussed below:

m Petroleum-Related Soil Contamination. Petroleum-related contaminants in soil were evaluated for
potential VI based on Ecology’s 2022 VI Guidance. Ecology’s guidance states buildings located within
the inclusion area (30 foot horizontal and 15-foot vertical separation distance) of soil with TPH-G and
TPH-D concentrations greater than 100 and 250 mg/kg, respectively, may be at risk of VI into indoor
air (1064). An evaluation of the potential for VI based on current conditions at 1742 Jefferson and the
surrounding area is discussed below:

= Residual TPH-G-contaminated soil at location JSP-CS-B1SE is located within Jefferson Avenue
adjacent to 1742 Jefferson. Although there is no current potential for VI (i.e., no occupied
spaces within 30 lateral feet), future redevelopment of the property for a residential use may
have the potential for VI. If and when future residential redevelopment occurs, the potential for
VI should be considered as part of the building design and construction.

= Residual TPH-D-contaminated soil at location JSP-CS-TPGNE is located beneath the former
service station centrally located within 1742 Jefferson. Although there is no current potential
for VI (i.e., no occupied spaces within 30 lateral feet), future redevelopment of the property for
residential use may have the potential for VI. If and when future residential redevelopment
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occurs, the potential for VI should be considered as part of the building design and
construction.

m Petroleum-Related Groundwater Contamination. Petroleum-related contaminants either were not
detected or were detected at concentrations less than the SL for groundwater VI, therefore, are not
considered a potential threat.

m Other Contaminants. CVOCs (TCE) exceeded the SL for groundwater VI. The potential for VI resulting
from CVOCs associated with the Westerly Plume, which extends beneath 1742 Jefferson, is further
discussed in Section 13.0.

8.7. Contaminant Fate and Transport

The chemical properties of contaminants and the physical, chemical, and biological processes that they are
exposed to affect their fate and transport. These properties/processes and how they impact the fate and
transport of COCs in media of concern are discussed on a UWT Campus-wide basis in Section 18.0. Locally,
soil contamination associated with historical service station and fuel operations is located in shallow soil
(less than 6 feet) within the central portion of 1742 Jefferson and east of 1742 Jefferson within the
Jefferson Avenue ROW. However, residual TPH, benzene, and ethylbenzene in the soil remaining in place
are capped with asphalt or compact gravel surfaces under at least 5 feet of soil, which prevents direct
human contact with the general public accessing this area (Figures 8-1 and 8-12). Residual soil
contamination within the 1742 Jefferson Site is stable and not leaching to groundwater based on the
groundwater sampling results completed following the 2012 remedial action and during the 2016 Agreed
Order RI. Furthermore, stormwater is captured by drainage systems that convey the stormwater away from
1742 Jefferson to prevent the vertical migration of contamination through the soil column via leaching.

Contaminant fate and transport for TCE sourcing from historical dry cleaner and potentially the motorcycle
service operations are further discussed in Section 13.0 (Westerly Plume).

8.8. Summary

Between 1935 and the late 1960s, use of 1742 Jefferson included a fuel sales and service station. These
historical uses resulted in the release of TPH, BTEX, and TCE to soil and/or groundwater. Most of the
contaminated soil was removed during a 2012 remedial action which also involved removal of service
station infrastructure (USTs, hydraulic hoist, fuel island, pumps, service station, etc.) and subsequent soil
excavation. Residual TPH-G, TPH-D, benzene, and ethylbenzene contamination in soil is limited and has not
impacted groundwater based on RI results. Additionally, the area is capped with pavement (asphalt or
compact gravel) and the stormwater collection system further prevents the infiltration of precipitation that
could contribute to contaminant leaching from soil to groundwater. Residual TPH-G and TPH-D soil
contamination is stable based on Rl monitoring data and does not pose a potential for VI under current
land use. The potential for VI will be re-evaluated if the property is redeveloped in the future.

Soil and groundwater data for 1742 Jefferson are presented in Tables 8-4 and 8-5, respectively. The nature
and extent of TPH-G, TPH-D, and BTEX in soil and groundwater are shown in plan view on Figure 8-1, by
chemical/media on Figures 8-6 through 8-11, and in cross section on Figure 8-12. TCE in soil and
groundwater resulting from releases and/or spills during historical operations are further discussed in
Section 13.0 (Westerly Plume).
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9.0 REMEDIAL INVESTIGATION—DERVILLE

9.1. Introduction

Derville is located north of the intersection of South 19t Street and Court E (historical address of
1737 Tacoma Avenue South) in Tacoma, Washington (Figure 9-1). Environmental data collected during
previous and more recent soil and/or groundwater studies (further discussed in Section 9.3) provide the
information needed to define the nature and extent of contamination in media of concern and to complete
an evaluation of cleanup actions to address the identified contamination. While historical data suggested
that TPH-O may have been present in the groundwater at a concentration slightly exceeding the PCUL based
on a 2013 sample result, results of the 2016 Agreed Order RI did not identify a potential TPH-O source to
groundwater from Derville based on the soil sampling results. Additionally, groundwater sampling
completed as part of the 2016 Agreed Order RI did not identify PCUL exceedances of TPH-O or other
petroleum-related contaminants that could have potentially been sourced from Derville. Summary statistics
for soil and groundwater based on the results of the 2016 Agreed Order Rl are presented in Tables Q-13
and Q-14 (Appendix Q).

In addition, environmental data collected as part of the RI indicate the presence of a CVOC (TCE)-
contaminated groundwater plume that extends beneath Derville associated with the Westerly Plume.
Groundwater contamination associated with the Westerly Plume is further discussed in Section 13.0. In
soil, environmental data collected as part of the Rl indicate surficial metal and PAH-contaminated soil on
and surrounding Derville. Surficial soil contamination is further discussed in Section 17.0 (Area-Wide Soil).

Derville (AOC 8 in the 2016 Agreed Order) is shown relative to the surrounding features on Figure 9-1 (note
that no contamination Site at Derville was identified based on the RI results). Terminology for Derville
referenced by this Rl is described below:

m Derville. The 0.14-acre historical parcel (historical Pierce County Parcel No. 2017110110) identified in
the 2016 Agreed Order as AOC 8 with a historical address of 1737 Tacoma Avenue South.

m Pierce County Parcel No. 2017110041. The current extent of 1.56-acre parcel boundary containing
the former Derville parcel (historical Pierce County Parcel No. 2017110110) and historical parcels to
the north and south are shown on Figure 9-2. The historical parcels were consolidated from multiple
parcels located between 1715 and 1755 Tacoma Avenue South prior to 2016. The current address for
Pierce County Parcel No. 2017110041 is 1715 Tacoma Avenue South. The date of parcel
consolidation in this area is after 1995.

m Westerly Plume: The extent of CVOC (PCE, TCE, DCE, cis-DCE, vinyl chloride, and DCA) contamination
associated with historic operations and/or land use at 1701 Tacoma Avenue South, 1722 Tacoma
Avenue South, 1904-1908 Tacoma Avenue South, 1922 Tacoma Avenue South, 1934-1938 Tacoma
Avenue South, Tacoma Avenue South Sanitary Sewer, 1755 Fawcett Avenue, and 1742 Jefferson
Avenue, which is further discussed in Section 13.0.

Specific details regarding the historical property uses, Rl activities, the CSM and the nature and extent of
contamination associated with Derville are summarized below.
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9.2. Property Conditions
9.2.1. Location and Description

Derville was historically located at 1737 Tacoma Avenue South within the west-central portion of the
UWT Campus (Figure 9-1). The 0.14-acre historic parcel was consolidated with adjacent properties to the
north and south after 1995 based on available tax records and is currently contained within a 1.56-acre
parcel (Pierce County Parcel No.2017110041) bounded to the north by Upton parcel (further discussed in
Section 13.0), south by South 19t Street, to the west by Tacoma Avenue South and to the east by Court E.
The property is currently vacant and is predominantly paved with compact gravel for UWT Campus parking
and equipment storage. The western portion of the property is vegetated with grass and occasional trees.
The ground surface across the property slopes gently from the west to the east ranging from an approximate
elevation of 205 to 195 feet.

9.2.2. Historical Land Use

The Derville parcel was largely undeveloped in the historical record but appears to have been used as a
storage area for adjacent properties prior to the 1970s. A residential garage was historically present north
of Derville from 1940 to at least 1973 based on a review of Sanborn maps and historical aerial
photographs. The specific use of the garage is not
known. However, it is presumed to be associated
with the general maintenance and care of vehicles
and appears to have been connected to a north
adjacent residence as shown in a circa 1940 aerial
photograph (see Photo 9-1). To the south, historical
wood fuel operations were present as shown in
Photo 9-1. The south adjacent wood fuel operations

(Sound Fuel, Central Fuel, Doty and Son Fuel
[wood]) were historically located at 1755 Tacoma Denville Parcel
Avenue South and operated from the mid-1930s
until 1961 based on information provided in City Wl KBETa
directories and contained two woodsheds and _ )

. Photo 9-1. Circa 1940 photograph of the Derville Parcel and
an office next to South 19th Street based on a surrounding features.
review of circa 1950 Sanborn fire insurance maps

(Figure 9 -2). Derville and the surrounding area appear to be overgrown in a circa 1973 aerial photograph
indicating the end of historical operations for this area.

Former Residence
with Garage

Aerial photographs show that Derville and adjacent properties remained largely undeveloped between
1973 and 2005. In 2005, the land was cleared for use as a construction and/or UW facilities laydown yard
until 2018 when Derville and the surrounding area were redeveloped for use as a gravel parking lot and
storage area by UW facilities.

The adjacent property uses include ROW for the City (Tacoma Avenue South and Court E west and east)
and a UWT Campus gravel parking lot to the north and south. The surrounding area is currently vacant.
Historical land use, structures and features for Derville and the surrounding area are shown on Figure 9-2.
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9.2.3. Current and Future Land Use

UW purchased the Derville property and adjacent properties in the 1990s/early 2000s. The current
property layout includes a gravel parking lot and storage yard for the UWT Campus. The western portion of
the property slopes up to Tacoma Avenue South and is vegetated with grass, brush, and occasional trees.
Anticipated future land use in this area will remain academic to support the UWT Campus with new
buildings, parking lots, surface streets and pedestrian access.

9.2.4. Utility Infrastructure

Current utility infrastructure within and adjacent to Derville with the potential to serve as preferential
pathways for contaminant migration is shown on Figure 9-3 and includes the following:

m An 8-inch-diameter terra cotta sanitary sewer line is located to the east within the Court E ROW. The
depth of the pipe is approximately 9.5 feet bgs (elevation 185 feet).

Several additional utilities are located south and west of Derville within portions of Tacoma Avenue South
and South 19th Street. However, the west and south adjacent utilities are not considered potential
preferential pathways given the location of these utilities relative to Derville and observed groundwater flow
direction (i.e., upgradient and cross-gradient), and therefore are not discussed further.

9.3. Field Investigations

Multiple environmental investigations were completed to evaluate subsurface conditions for the
UWT Campus as described in Section 4.0. Environmental investigations completed documenting soil and
groundwater conditions for Derville are discussed in Sections 9.3.1 and 9.3.2 below. Sampling locations
used to evaluate soil and groundwater conditions are shown on Figures 9-4 and 9-5. Investigations
completed for Derville and the surrounding area to support the development of the Rl are summarized in
Tables 9-1 and 9-2. Construction details for permanent monitoring wells installed within Derville and the
surrounding area are presented in Table 9-3. Soil and groundwater results for the subsurface investigations
completed are presented in Tables 9-4 and 9-5, respectively.

9.3.1. Supplemental Investigations Under the 1997 Agreed Order

Supplemental investigation activities were completed in accordance with the 1997 Agreed Order to further
evaluate soil and groundwater conditions within the western portion of the UWT Campus based on the
results of the initial 1997 Agreed Order investigation activities. Supplemental investigation activities in the
western portion of the UWT Campus in 2013 and 2015 included the completion of additional borings and
the installation of new monitoring wells to identify potential source areas for previously identified
groundwater contamination. Investigation activities related to Derville are summarized in Sections 9.3.1.1
and 9.3.1.2 below. Supplemental soil and groundwater sampling locations are shown on Figure 9-4.

9.3.1.1. 2013 Soil and Groundwater Investigation Summary

GeoEngineers, on behalf of UW, completed investigation activities between June and September 2013 on
and surrounding Derville as part of a supplement investigation to the 1997 Agreed Order (263). The
investigation included the completion of an EM/GPR survey, TP and sonic explorations, installation of new
monitoring wells, and soil and groundwater sampling within Derville and adjacent properties. The EM/GPR
survey was completed to evaluate the presence of potential USTs while TPs 1B-TP1 through 1B-TP3 were
completed to depths of approximately 3.5 to 8 feet bgs to evaluate conditions within the fill soil (each test
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pit was terminated when native soil was encountered). In addition, soil borings UG-MW24 and UG-MW37
were advanced to depths of approximately 100 and 14 feet bgs, respectively, and completed as permanent
groundwater monitoring wells as part of the UWT Campus-wide investigation to further evaluate the nature
and extent of CVOCs observed in other portions of the UWT Campus (i.e., Westerly Plume). Monitoring well
UG-MW37 was installed within the Qvi aquifer while well UG-MW24 was installed in the Qva aquifer.

The results of the EM/GPR survey identified one magnetic anomaly (1B-A6; Figure 9-4) north of Derville
indicating the potential presence of a UST at this location. In addition, 10 soil samples collected from TPs
1B-TP41 through 1B-TP3 and soil boring UG-MW37 were submitted for chemical analysis of TPH, VOCs, PAHs,
and/or RCRA metals. The results of the soil sample analysis identified TPH-O at concentrations ranging
between 320 and 1,700 mg/kg in five of the analyzed soil samples collected at depths between the ground
surface and 3 feet bgs (Table 9-4). TPH-D was also detected at concentrations ranging between 45 and
86 mg/kg in three of the five soil samples analyzed. TPH-G was not detected in the analyzed soil samples.

In addition, low-level concentrations of naphthalenes, cPAHs, and metals were also observed in shallow
soil with the exception of lead in sample 1B-TP2-2-3, which was detected at a concentration of 350 mg/kg.
CVOC-related contaminants including PCE, TCE, and cis-DCE were detected at depths ranging from
approximately 9 to 28 feet bgs beneath the central portion of Derville in boring UG-MW37 and to the south
of Derville in boring UG-MW24. PAH and metal detections in shallow soil are further discussed in Section
17.0. CVOC-related contaminant detections are further discussed in Section 13.0.

Groundwater samples collected from monitoring wells UG-MW37 and UG-MW24 in September 2013 were
submitted for chemical analysis of TPH, PAHs, metals, and VOCs. TPH-O was detected at a concentration
of 550 ug/L in groundwater collected from UG-MW37 (Table 9-4). In addition, cPAHs were detected in
groundwater collected from UG-MW37 at a concentration of 0.00865 ug/L. Other contaminants were not
detected in the analyzed groundwater samples.

9.3.1.2. 2015 Well Replacement

Groundwater monitoring well UG-MW37 was reportedly damaged by heavy equipment during operations at
the construction laydown yard on Derville in 2015. Well UG-MW37 was subsequently decommissioned in
April 2015 followed by the installation of replacement groundwater monitoring well UG-MW37R (273).
Monitoring well UG-MW37R was installed approximately 16 feet west of the decommissioned UG-MW37
well in an area that would not be disturbed by ongoing construction laydown yard operations (Figure 9-4).
Soil and groundwater samples were not submitted for chemical analysis in 2015 as part of the well
replacement activities.

9.3.2.2016 Agreed Order Investigation

RI activities conducted under the 2016 Agreed Order between 2016 and 2020 to further evaluate soil and
groundwater conditions and to fill data gaps identified for Derville in accordance with the Rl Work Plan and
subsequent addenda (Section 4.0) are summarized in Sections 9.3.2.1 and 9.3.2.2 below. Data gaps
specifically identified in the Rl Work Plan for Derville are summarized as follows:

B The source of the petroleum contamination in groundwater is unknown. Derville may potentially be the
source property for the petroleum contamination based on historical use and the anomaly (potential
UST) identified during the EM/GPR survey. However, there are currently no groundwater wells situated
directly upgradient (west) or downgradient (east) of Derville to further evaluate groundwater conditions.
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m The vertical extent of petroleum contamination in groundwater is unknown. Monitoring well UG-MW37
is screened within the Qvi aquifer. A well is not screened in the Qva aquifer in the vicinity of UG-MW37.

m The lateral extent of petroleum contamination within the shallow aquifer is unknown.

m One magnetic anomaly (1B-A6) was identified in 2013 north of Derville possibly indicating a UST may
be present at that location. Magnetic anomaly 1B-A6 was not investigated in 2013 because it was
located near a former residence and potential USTs associated with residences were not evaluated in
2013.

Soil and groundwater investigation activities to address the identified data gaps are included in a collection
of soil samples from four soil borings, and the collection of groundwater samples from seven permanent
monitoring wells (see Tables 9-1 and 9-2). Exploration locations for the 2016 Agreed Order Rl are shown
on Figure 9-5. Note that monitoring well A8-MW2S was removed from the Rl Work Plan under a subsequent
addendum. Additionally, a TP was not completed in the vicinity of the previously identified anomaly at 1B-A6
because this area was regraded in 2018 and a potential UST was not observed (see Section 9.3.3).

9.3.2.1. Soil Investigation and Summary

As part of the soil investigation, five sonic borings (A8-MW2S, A8-MW3S, UG-MW24S, UG-MW37RD, and
UG-MW37RR; each completed as a permanent monitoring well) were advanced within or adjacent to
Derville. A total of 36 discrete soil samples including one field duplicate were collected from these borings
at approximate depths ranging between the ground surface and 45 feet bgs and analyzed for select VOCs.
In addition, soil samples collected at depths shallower than 20 feet bgs were also analyzed for a
combination of TPH-HCID, TPH-G, TPH-D, TPH-O, petroleum-related VOCs, PAHs and metals.

TPH-O was detected in three samples at concentrations ranging between 320 to 960 mg/kg from depths
of 0 to 1.5 feet bgs in borings A8-MW2S and A8-MW3S. TPH-D and TPH-O were not detected in the
remaining analyzed samples. Petroleum-related VOCs (toluene and naphthalene) were also detected in
surficial soil samples collected from boring A8-MW2S at concentrations between 0.0039 and
0.0066 mg/kg. Soil conditions related to PAHs and metal detections associated with the UWT Campus-
wide fill material evaluation are further discussed in Section 17.0 (Area-Wide Soil). CVOCs associated with
the Westerly Plume are further discussed in Section 13.0.

9.3.2.2. Groundwater Investigation and Summary

A total of 34 groundwater samples (including duplicates) were collected between 2016 and 2020 as part
of the 2016 Agreed Order Rl from a network of new and existing monitoring wells (see Table 9-2) to further
evaluate groundwater conditions and define the nature and extent of contamination resulting from
historical operations at Derville and the larger Westerly Plume. Groundwater samples were analyzed for a
combination of TPH-D, TPH-O, and VOCs including BTEX and CVOCs at well locations screened within both
the Qvi and Qva aquifers (geologic and hydrogeologic conditions in the vicinity of Derville are further
discussed in Section 9.4.2)°. TPH-G and PAHs were also analyzed during the select monitoring events.
Groundwater monitoring activities and results associated with Derville are discussed below.

m A total of 21 groundwater samples were collected from five permanent monitoring wells (A8-MW2S,
A8-MW3S, UG-MW24S, UG-MW37R and UG-MW37RR) screened within the Qvi aquifer within, cross-

9 Groundwater samples from A8-MW2S and A8-MW3S collected in September 2019 were not analyzed for TPH-D and TPH-O due to a field error.
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gradient and downgradient from Derville during the RI. TPH-D was detected at a concentration of
250 pg/L in one groundwater sample collected from well A8-MW2S in March 2020. Other
contaminants associated with Derville (TPH, petroleum-related VOC, and PAHs) were not detected in
the analyzed groundwater samples. CVOCs including PCE, TCE, and cis-DCE detected are discussed
further Section 13.0 (Westerly Plume).

m A total of 13 groundwater samples were collected from two permanent monitoring wells (UG-MW24
and UG-MW37RD) screened within the Qva aquifer located within, cross-gradient and downgradient
from Derville during the RI. Contaminants associated with Derville (TPH, petroleum-related VOC and
PAHs) were not detected in the Qva groundwater samples. CVOCs including TCE and cis-DCE detected
in these samples are discussed further Section 13.0 (Westerly Plume).

9.3.3. Capital Projects

Investigation activities were necessary to implement UW Capital Projects. Capital projects completed in the
vicinity of the Derville are summarized in Section 9.3.3.1 below.

9.3.3.1. Parking Lot Development Capital Project

Derville and the property to the north and south were regraded to develop a gravel parking lot in 2018. The
regrading included areas where additional subsurface investigation (i.e., 2016 Agreed Order RI discussed
below) was planned for anomaly 1B-A6 identified as part of the 2013 EM/GPR survey. At this location, no
evidence of a UST or other buried objects was observed. The planned investigation activities for this area
as described in the Rl Work Plan were not performed as a result.

9.4. Conceptual Site Model

Development of the CSM for Derville is informed by the physical setting, local geologic and hydrogeologic
setting, potential contaminant source and release mechanisms, transport processes, and exposure routes
by which receptors may be affected. The CSM for Derville is based on the historical land use, results of the
investigation activities performed, and current and anticipated future land use, and forms the basis for the
PCULs used to evaluate contaminant nature and extent in media of potential concern. Sections 9.4.1
through 9.4.4 describe the specific elements of the Derville CSM.

9.4.1. Physical Setting

Construction of a gravel parking lot has been completed following the acquisition of the UWT Campus
property by UW to support parking for construction crews working on projects in the area. Portions of Derville
to the west are vegetated with grass, brush and occasional trees.

9.4.2. Geologic and Hydrogeologic Setting

The geologic and hydrogeologic settings for Derville (described in the following sections) inform the
distribution of contaminants in media of potential concern. Local geology and hydrogeology in the vicinity
of Derville are described below in Sections 9.4.2.1 and 9.4.2.2

9.4.2.1. Local Geology
Geologic units present beneath Derville include the Qf, Qvi and Qva deposits. Key geologic features
associated with these units are described below.
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m Fill (Qf). Fill has been encountered in the borings completed at Derville and surrounding area and
consists of locally derived, reworked ice-contact deposits or imported fill. The fill extends to depths
between approximately 5 to 7 feet bgs. Debris consisting of metal and bricks were observed in the fill
material.

m Vashon Ice-Contact Deposits (Qvi). Qvi consists of till, subglacial channel deposits, and lacustrine
materials deposited along the glacial ice margin and beneath glacial ice during the last glacial period.
Qui till-like deposits beneath Derville are present 5 to 20 feet bgs and are comprised of relatively low-
permeability silty sand with gravel with sand and gravel seams that readily contain and transmit
groundwater in borings UG-MW37R, UG-MW37RR, A8-MW2S, and A8-MW3S. Qvi channel deposits
have an approximate thickness of 10 feet at Derville and underlie the Qvi till-like deposits. Underlying
Quvi silt deposits are interpreted to be present across Derville at a thickness of approximately 6 feet.

m Glacial Outwash Deposits (Qva Sands/Gravels and Qva Silt). Qva deposits consisting of stratified sand
with silt and gravel layers were observed at the maximum depths explored within Derville.

Geologic conditions for the UWT Campus, including portions of Derville are shown on Figure 2-13.

9.4.2.2. Local Hydrogeology

Groundwater in the northwest portion of the UWT Campus occurs within both the Qvi (shallow) and Qva
(deep) aquifers (see Figures 2-14 through 2-19 and cross section G-G’ [Figure 2-13]). Across the UWT
Campus, the Qvi aquifer is predominately unconfined while the Qva aquifer is predominantly confined due
to the presence of the Qvi silt and Qva silt deposits inhibiting vertical groundwater movement between the
Qviand Qva aquifers. However, the Qvi and Qva aquifers may be hydraulically connected due to local glacial
incision of the silt layers separating the two aquifers or the result of property redevelopment. Additionally,
the Qvi aquifer is locally confined in the southern portion of Tacoma Avenue South where till-like material
contained within the channel deposits acts as a confining layer. Locally, the presence of Qvi silt deposits
inhibits the vertical movement of groundwater between the Qvi and Qva aquifers.

Local groundwater occurrence and flow for the Qvi and Qva aquifers are summarized below.

Qvi Groundwater Occurrence and Flow

The Qvi aquifer is confined by the silty portions of the Qui till-like deposits and occurs and flows primarily
within the Qvi channel deposits and sand and gravel seams within the Qvi till-like deposits. The
potentiometric surface of the Qvi aquifer ranges from approximately 1 and 14.5 feet bgs (Table 9-5).
Perched groundwater may be present at some locations within the fill, however, is not considered
representative of groundwater levels in the Qvi aquifer. The inferred groundwater flow direction in the
Qvi aquifer across Derville is generally easterly toward the Thea Foss Waterway consistent with the
generally easterly UWT Campus-wide Qvi groundwater flow direction (Figures 2-14 and 2-16).

The estimated Qvi average linear groundwater velocity was approximately 0.33 ft/day across Derville with
a hydraulic gradient of 0.15 ft/ft based on the April 2021 groundwater results. Determination of the
groundwater flow velocity based on hydrogeologic testing of the Qvi and Qva aquifers during the 2016
Agreed Order investigation is further discussed in Appendix L.

Qva Groundwater Occurrence and Flow
The Qva aquifer is present beneath Derville with an inferred groundwater flow direction that is generally
east-northeasterly based on the UWT Campus-wide Qva flow direction (Figures 2-17 through 2-19). The Qva
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silt located approximately 80 feet bgs likely inhibits the vertical flow of groundwater in this area
(Figure 2-13). The local estimated average linear velocity and hydraulic gradient for the Qva aquifer beneath
Derville were not estimated due to the limited number of wells screened within the Qva aquifer in the vicinity
of Derville.

9.4.1.Sources of Contamination

The primary source of petroleum contamination is likely historical releases from de minimis spills during
former automobile garage and wood fuel yard operations prior to the 1970s as well as de minimis spills
during property use as a laydown yard and parking lot after 1990. In addition to the local release of
de minimis petroleum-related contaminants to shallow soil, CVOCs including PCE, TCE, and cis-DCE
associated with upgradient and off-property releases (Westerly Plume) have been identified. CVOC
contamination associated with the Westerly Plume is further discussed in Section 13.0.

9.4.2. Potential Receptors and Exposure Pathways

Current and future land use were considered when evaluating potential receptors and exposure pathways
for Derville. The current and planned future land uses of Derville and surrounding properties are
commercial and academic. Derville and the surrounding area are currently vacant but are planned for
redevelopment as part of the UWT Master Plan. The future use is not known at this time but may range
between buildings with classrooms, offices, or housing. Alternatively, the area could be redeveloped as a
green space/park. Based on the current and anticipated future land use, the following exposure pathways
and receptors have been identified:

m Direct Contact. The UWT Campus is unlikely to pose risks to terrestrial ecological receptors based on
the simplified TEE completed pursuant to WAC 173-340-7490 (see Section 2.4). Construction workers
are the primary human receptor and may potentially be exposed through direct contact with
contaminated soil during excavation activities.

m Drinking Water. Groundwater within the Qvi/Qva aquifers beneath Derville and the UWT Campus, as a
whole, are not considered to be a current source of drinking water as domestic water is supplied by
City municipal water. However, drinking water is still being considered a potential exposure pathway as
required by Ecology.

m Surface Water. Surface water is not an exposure pathway for Derville. Stormwater infiltrates within
Derville limiting surficial sheet flow and lateral migration to the Thea Foss Waterway marine surface
water body, which is located more than 2,000 feet downgradient of Derville. Additionally, future
development of the property with buildings with classrooms, offices, or housing would also require the
installation of stormwater collection facilities that would capture and convey stormwater toward the
Thea Foss Waterway prior to contact with soil. As a result, surface water is not considered an exposure
pathway.

m Vapor Intrusion. Based on the screening of soil and groundwater data, petroleum-related contaminants
do not have the potential to volatize in the vadose zone and enter future buildings. Therefore, VI is not
considered a complete exposure pathway.

Potential receptors and exposure pathways for CVOC contamination within this area are further discussed
in Section 13.0 (Westerly Plume). Potential receptors and exposure pathways for PAH and metal
contamination within this area are further discussed in Section 17.0 (Area-Wide Soil).
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9.5. Proposed Cleanup Levels

PCULs were developed for Derville to protect human health and the environment for both soil and
groundwater based on the CSM. Consistent with Ecology’s MTCA Cleanup Regulation (WAC 173-340), the
PCULs for soil and groundwater were developed based on the highest beneficial current and future land
and water uses, potential exposure pathways, and the potential receptors specific to Derville. The general
process for developing the PCULs on a UWT Campus-wide basis is described in Section 3.0. The basis for
PCULs for Derville is as follows:

m Proposed Soil Cleanup Levels. PCULs for soil were developed using the standard MTCA Method B
approach based on protection of human health for direct contact with soil and for protection of
groundwater as drinking water calculated using the MTCA-fixed parameter three-phase partitioning
model (WAC 173-340-747[4]). MTCA Method A soil cleanup levels are being applied where Method B
cleanup levels are not established. Cleanup levels were adjusted for natural background and PQL as
appropriate pursuant to WAC 173-340-705(6).

m Proposed Groundwater Cleanup Levels. PCULs for groundwater were developed using standard MTCA
Method B groundwater cleanup levels for potable (drinking) water prescribed in
WAC 173-340-720(4)(b). Numerical criteria (state or federal) that are not sufficiently protective
(i.e., that exceeded an excess cancer risk of 1 x 105 or a hazard quotient of 1) were adjusted to a
cancer risk of 1 x 105 or a hazard quotient of 1. MTCA Method A groundwater cleanup levels are being
applied where Method B cleanup levels are not established. Cleanup levels were adjusted for natural
background and PQL as appropriate pursuant to WAC 173-340-705(6).

m Proposed Indoor Air Cleanup Levels. Indoor air PCULs are based on the MTCA standard Method B
indoor air cleanup levels protective of human health for unrestricted land use (WAC 173-340-750[3][b])
as well as indoor air SLs protective of human health for commercial worker exposure.

SLs for the protection of VI were also developed to evaluate whether contaminants detected in soil and/or
groundwater have the potential to migrate into enclosed spaces at concentrations exceeding indoor air
cleanup levels. The soil SLs are referenced from Ecology’s VI Guidance (1064). The groundwater SLs are
referenced to the standard MTCA Method B SLs from Ecology’s CLARC Table dated January 2023.

9.6. Nature and Extent of Contamination
9.6.1. Contaminants and Media of Concern

Characterization data for Derville are summarized in Tables 9-4 and 9-5 and were evaluated to determine
whether contaminants and media of concern were impacted by TPH and petroleum-related contaminants.
An evaluation of soil sample results representing current conditions is presented in Table Q-13 (Appendix
Q). An evaluation of groundwater sample results representing current conditions (i.e., groundwater samples
collected between 2016 and 2020) is presented in Table Q-14 (Appendix Q). In addition, soil and
groundwater sample results representing current conditions were screened to evaluate the potential for VI
(Table Q-15, Appendix Q). Contaminants in media of concern based on this evaluation (Tables Q-13 through
Q-15) include the following:

m Soil. Petroleum-related contaminants were not detected in soil at a concentration greater than the
PCUL. A discussion of sampling results for petroleum-related contaminants is presented in
Section 9.6.2.
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m Groundwater. Petroleum-related contaminants were not detected in groundwater at a concentration
greater than the PCUL. A discussion of sampling results for petroleum-related contaminants is
presented in Section 9.6.3.

m Soil Vapor. Based on screening of soil and groundwater data, a potential for contaminants to migrate
into enclosed spaces at a concentration that could exceed the Method B indoor air PCUL and/or the
SL for the protection of commercial workers was not identified under current and/or future land use
assumptions.

Other contaminants including naphthalenes, cPAHs, lead, and CVOCs (PCE, TCE, and 1,2-DCE) were
detected in soil and/or groundwater in the vicinity of Derville. The occurrence of CVOCs in groundwater is
attributed to the Westerly Plume and is discussed further in Section 13.0. The occurrence of naphthalene,
cPAHSs, and lead identified in shallow soil (less than 2 feet) at locations 1B-TP2 and A8-MW?2S located north
of Derville and along the easterly property line is further discussed in Section 17.0 as it relates to Area-
Wide Soil.

Primary COC (TPH-O) for soil and groundwater are shown in plan view on Figures 9-6 and 9-7. The nature
and extent of COCs in media of concern are further discussed below.

9.6.2.Soil

Historically, TPH-O was identified in groundwater within the portion of Derville. Subsequent investigations
of the soil in this area did not identify a potential source to groundwater contamination. Investigation results
indicated that TPH-O was either not detected or detected at concentrations less than the PCUL in soil
samples collected as part of the Derville RI. The results for TPH-O in soil are shown on Figure 9-6.

9.6.3. Groundwater

Historically, TPH-O was identified in groundwater within the central portion of Derville in monitoring
well UG-MW37. Monitoring well UG-MW37 was inadvertently damaged in 2015 before resampling could
occur to verify the September 2013 result. However, TPH-O was not detected in groundwater samples
collected from new wells installed near UG-MW37 (replacement wells UG-MW37R and UG-MW37RR) or at
concentrations exceeding the PCUL in downgradient wells A8-MW2S and A8-MW3S during the
2016 Agreed Order semi-annual sampling events completed between March 2019 and September 2020
as shown on Figure 9-7.

9.7. Contaminant Fate and Transport

The chemical properties of contaminants and the physical, chemical, and biological processes that they are
exposed to affect their fate and transport. These properties/processes and how they impact the fate and
transport of COCs in media of concern are discussed on a UWT Campus-wide basis in Section 18.0. Locally,
soil and groundwater contamination associated with Derville was not identified at concentrations exceeding
the PCUL.

9.8. Summary

The results of the Rl indicate that although petroleum-related releases through de minimis spills likely
occurred to surficial soil at Derville, these releases did not result in soil or groundwater contamination at
concentrations exceeding the PCULs. Historically, TPH-O was detected at a concentration slightly greater
than the PCUL during the September 2013 monitoring event at UG-MW37. However, supplemental
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sampling of groundwater as part of the 2016 Agreed Order Rl (up to six rounds), indicated that TPH-O in
groundwater is less than the PCUL in the vicinity of UG-MW37 and in other portions of Derville and the
surrounding area (note that monitoring well UG-MW37 was damaged after the September 2013 monitoring
event and replacement wells UG-MW37R and UG-MW37RR were installed to further evaluate groundwater
conditions at this location). Based on the results of the RI, the detected concentration of TPH-O at UG-MW37
either attenuated between the 2013 and 2016 monitoring event or the detected concentration was the
result of cross-contamination during the construction of the monitoring well and not representative of the
actual groundwater condition. Therefore, Derville does not currently constitute a “Site” as defined by MTCA.

Other contaminants including naphthalenes, cPAHs, lead and CVOCs (PCE, TCE, and 1,2-DCE) were
detected in soil and/or groundwater in the vicinity of Derville at concentrations greater than the PCUL. The
occurrence of CVOCs in groundwater is attributed to the Westerly Plume and is discussed further in
Section 13.0. The occurrence of naphthalene, cPAHs and lead identified in shallow soil (less than 2 feet) is
further discussed in Section 17.0 (Area-Wide Soil).

10.0 REMEDIAL INVESTIGATION—KELLY

10.1. Introduction

Kelly is located at the current address of 1741 Fawcett Avenue (historical addresses of 1741 to 1755
Fawcett Avenue) in Tacoma, Washington (Figure 10-1). Environmental data collected during previous and
more recent soil and groundwater environmental investigations (further discussed in Section 10.3) provide
the information needed to define the nature and extent of contamination in media of concern and to
complete an evaluation of cleanup actions to address the identified contamination. These data indicate
the presence of TPH-G in soil at concentrations greater than the PCUL resulting from spills and/or releases
during historical motorcycle service operations between 1942 and 1969. Summary statistics for soil and
groundwater identifying COCs for Kelly are presented in Tables Q-16 and Q-17 (Appendix Q).

The extent of residual TPH-G soil contamination (Kelly Site; Figure 10-1) is currently limited to the southeast
portion of Kelly from approximately 7 to 8 feet bgs and is not adversely impacting groundwater based on
the Rl results. Kelly is currently developed with an asphalt paved UWT Campus parking lot that prevents
direct contact with the residual contamination remaining in place. The nearest building is greater than 30
feet from the residual TPH-G contaminated soil, which is considered a sufficient distance to prevent the
migration of contaminant vapors from entering the occupied indoor spaces. Additionally, the stormwater
collection system for Kelly and the surrounding area limits the infiltration of precipitation that could
contribute to contaminant leaching from soil to groundwater. Residual soil contamination for the Kelly Site
(as defined by the TPH-G PCUL exceedances) is generally stable and not spreading to groundwater or further
downgradient of this area based on the monitoring data presented for the Kelly RI.

In addition, environmental data indicate the presence of TCE contamination in soil and groundwater at Kelly
resulting from releases from historical cleaner operations prior to 1931 and potentially during historical
motorcycle service operations (i.e., use of cleaning solvents containing TCE). However, TCE contamination
released during the historical operations (including nature and extent) is discussed in the context of the
Westerly Plume (Section 13.0) due to the commingled nature of this contamination with CVOC (TCE)
contamination from other upgradient source areas.
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Kelly (AOC 9 in the 2016 Agreed Order) and the Kelly Site (residual TPH-G contamination in soil) are shown
relative to surrounding features on Figure 10-1. Terminology for the Kelly RI referenced in the subsections
below is as follows:

m Kelly. The source property or point of release for contamination associated with historic operations on
Pierce County Parcel No. 2017090111 (0.56-acre parcel).

m Kelly Site. The area and media containing contamination exceeding PCULs associated with historical
operations and/or land use.

m  Westerly Plume. The extent of CVOC (PCE, TCE, DCE, cis-DCE, vinyl chloride, and DCA) contamination
associated with historic operations and/or land use at 1701 Tacoma Avenue South, 1722 Tacoma
Avenue South, 1904-1908 Tacoma Avenue South, 1922 Tacoma Avenue South, 1934-1938 Tacoma
Avenue South, Tacoma Avenue South Sanitary Sewer, 1755 Fawcett Avenue, and 1742 Jefferson
Avenue, which is further discussed in Section 13.0.

Specific details regarding the historical property use leading to the release of contaminants, RI activities
completed to date, the CSM, and the nature and extent of contamination associated with Kelly are
summarized below.

10.2. Property Conditions
10.2.1. Location and Description

The current address for Kelly is 1741 Fawcett Avenue located in the west-central portion of the UWT
Campus on the corner of South 19th Street and Fawcett Avenue (Figure 10-1). Kelly has been redeveloped
with a surface parking lot serving the UWT Campus. The ground surface is predominantly covered by
pavement except for limited landscaped areas. The parking lot has a gentle slope to the southeast with
elevations ranging from approximately 160 to 150 feet. Court D is located adjacent to Kelly to the east,
which is approximately 5 feet lower in elevation and separated by a stacked rock retaining wall. Fawcett
Avenue is located adjacent to Kelly to the west, which is approximately 7 feet higher in elevation and is also
separated by a stacked rock retaining wall. The UWT Campus parking lot is accessed from South 19t Street
located adjacent to and west of Kelly with a steep slope to the east with elevations ranging from
approximately 163 feet to 146 feet.

10.2.2. Historical Land Use

Residential buildings and associated exterior garages were present on Kelly starting in at least 1888. The
majority of the residences were demolished by the late 1920s when a larger commercial building was
developed on the southern portion of the property (1755 Fawcett Avenue) and an apartment building was
developed on the northern portion of the property (1741 Fawcett Avenue). The last residence
(1745 Fawcett Avenue) was demolished between 1955 and 1969. One additional building (“automobile
garage” in Sanborn map) was constructed in the central portion of the property by 1969. The apartment
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building, central garage, and southern commercial building are shown on Figure 10-2. The southern
building (1755 Fawcett Avenue) was used by various commercial businesses, including:

m 1926 to 1931. Former cleaner (Union Steam
Laundry and E | Cleaners) (eastern portion of the
building).

m 1931 to 1936. Winery, indoor golf, and grocer
(western portion of the building).

m 1942 to 1947. Motorcycle sales and service
shop (Potter Clarence Co.), which presumably
occupied the entire building.

m 1947 to 1969. Montgomery Motorcycle
(presumably the entire building; see Photo 10-1).

B 1969 to 1992. Vacant.

A garage was present in the center of KeIIy between Photo 10-1. Circa 1948 photograph of the motorcycle repair
shop operating at 1755 Fawcett Avenue.

at least 1969 and the early 1990s and presumably

used for storage by the businesses operating in the southern building on the property. The commercial and

apartment buildings and the garage were demolished by the mid-1990s. UW subsequently acquired the

property and redeveloped it as a paved parking lot for UWT Campus use by 1998. The parking lot was

expanded to the north in 2019/2020.

10.2.3. Current and Future Land Use

UW purchased the Kelly property and properties adjacent to Kelly in the 1990s. The redevelopment of the
two parcels directly adjacent to the north of Kelly (19t and Fawcett Parking Lot Capital Project) was
completed in 2019/2020 to expand the existing parking lot on Kelly to support continuing academic growth
of the UWT Campus. The adjacent properties are shown on Figure 10-3.

Anticipated future land use in this area is to remain academic with buildings and parking lots supporting
the UWT Campus.

10.2.4. Utility Infrastructure

Current utility infrastructure within and adjacent to Kelly with the potential to serve as preferential pathways
for contaminant migration is shown on Figure 10-3 and includes the following:

m A north-south oriented sanitary sewer line located within Court D. The estimated depth of the sanitary
sewer line is approximately 5 to 9 feet bgs. A sewer lateral to the former buildings on Kelly is likely
present but its location is not known.

B Astormwater line exists at a depth between approximately 3 and 8 feet bgs along the eastern edge of
Kelly. This stormwater line directs flow to the south toward the larger drainage network within
South 19t Street. A new stormwater main was installed in South 19th Street in 2022 as part of the
Jefferson and Hood Street Surface Water Interceptor Capital Project (shown as proposed on
Figure 10-3).
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10.3. Field Investigations

Multiple environmental investigations have been completed to evaluate subsurface conditions for the
UWT Campus as described in Section 4.0. Environmental investigations completed documenting soil and
groundwater conditions for Kelly are discussed in Sections 10.3.1 and 10.3.2 below. In addition, capital
projects for parcels adjacent to Kelly resulting in the collection of additional environmental data are also
discussed (Section 10.3.3). Sampling locations used to evaluate soil and groundwater conditions are
shown on Figures 10-4 through 10-6. Investigations completed for Kelly and the surrounding area to
support the development of the Rl are summarized in Tables 10-1 and 10-2. Construction details for
permanent monitoring wells installed within Kelly and the surrounding area are presented in Table 10-3.
Soil and groundwater results for the subsurface investigations completed are presented in Tables 10-4 and
10-5, respectively.

10.3.1. Supplemental Investigations Under the 1997 Agreed Order

Supplemental investigation activities were completed in accordance with the 1997 Agreed Order to further
evaluate soil and groundwater conditions within the western portion of the UWT Campus based on the
results of the initial 1997 Agreed Order investigation activities. Supplemental investigation activities in the
western portion of the UWT Campus in 2009 and 2013 included the completion of additional borings and
installation of new monitoring wells to identify potential source areas for previously identified groundwater
contamination. Investigation activities related to Kelly are summarized in Sections 10.3.1.1 and 10.3.1.2
below. Supplemental soil and groundwater sampling locations are shown on Figure 10-4.

10.3.1.1. 2009 Groundwater Investigation Summary

URS conducted supplemental groundwater investigation activities within the Market Street area and areas
upgradient of Market Street to further evaluate potential source areas for the CVOC-related contaminants
identified as part of the 1997 Agreed Order Rl and supplemental subsequent investigations (currently
referred to as the Westerly Plume, see Section 13.0). As part of this investigation, borings UG-MW16 and
UG-MW17 were advanced within Kelly to depths of 18 and 22 feet bgs within the footprint of the former
building and completed as permanent monitoring wells. Water samples collected from these wells in
May 2009 were analyzed for TPH and VOCs (including BTEX and CVOCs).

TPH-G and CVOCs (PCE, TCE, and cis-DCE) were detected in the analyzed groundwater samples. TPH-D,
TPH-O, BTEX and other petroleum-related VOCs were not detected. CVOCs, as they relate to the Westerly
Plume, are discussed in Section 13.0.

10.3.1.2. 2013 Soil and Groundwater Investigation Summary

A subsequent soil and groundwater investigation was completed in 2013 by GeoEngineers on behalf of UW
to further evaluate soil and groundwater conditions at Kelly and the surrounding area. Investigation
activities included the collection of soil samples from sonic borings, DP borings, and TP explorations
followed by the collection of groundwater samples from temporary and permanent monitoring wells. A GPR
survey was performed for Kelly to identify potential anomalies (including potential USTs) associated with
former infrastructure in addition to the soil and groundwater investigation activities summarized below. A
heating oil UST in the southeast corner of the property was suspected based on the relative age of the
former building and a review of a City demolition permit for the property that indicated a heating oil UST
was left in place following demolition. The findings of the GPR survey did not identify any anomalies
indicative of a potential UST. However, the GPR survey did not include the southeast corner of the property
due to the presence of a fence, vegetation, and retaining wall in this area at the time of the survey.
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Soil and groundwater investigation activities as part of the 2013 investigation included:

m  Completion of 12 DP borings (1D-B2, 1F-B1 through 1F-B7, 1G-B1, and 1G-B3 through 1G-B5) between
June and July 2013 to approximate depths ranging between 4 and 17 feet bgs spanning the Kelly
property and surrounding area.

m  Completion of two sonic borings (UG-MW27 and UG-MW31) in August 2013 to approximate depths
ranging between 18 and 56 feet bgs. Both borings were completed as permanent monitoring wells.

A total of 40 samples collected from the borings were analyzed for a combination of TPH, VOCs (including
BTEX and CVOCs), PAHs, metals, and PCBs. TPH-G, TPH-D, and TPH-O were detected in the soil samples
collected from approximately 7 to 8 feet bgs in boring 1F-B2 located in the southeast portion of the property.
TPH-O was also detected east of Kelly in borings 1G-B4 and 1G-TP2 at depths of 1 to 2 feet bgs and 3to 4
feet bgs, respectively. Low-level detections of VOCs (not including CVOCs), PAHs, and lead were detected in
multiple samples collected from shallow fill above approximately 10 feet bgs. CVOC contamination
associated with the Westerly Plume including PCE and TCE detected in soil at this location is further
discussed in Section 13.0.

Groundwater samples collected from permanent monitoring wells UG-MW16, UG-MW17, UG-MW27,
UG-MW31 and grab samples collected from temporary wells at locations 1F-B3, 1F-B5, and 1F-B7 were
analyzed for a combination of TPH, VOCs (including BTEX and CVOCs), PAHs, total and dissolved metals and
PCBs. Groundwater results as they relate to the Qvi and Qva aquifers (further discussed in Section 10.4.2
and shown on Figure 10-4) are summarized as follows:

m  Qvi Aquifer (UG-MW16, UG-MW17, UG-MW31, 1F-B3, 1F-B5, 1F-B7). TPH-G and BTEX were not
detected in the analyzed groundwater samples. TPH-D and TPH-O were detected in the groundwater
sample from temporary well 1F-B5 and PAHs were detected in the sample from temporary well 1F-B7.
TCE was detected in the analyzed groundwater samples. Other CVOCs including PCE were detected in
select groundwater samples. CVOC contamination is associated with the Westerly Plume, which is
further discussed in Section 13.0. Total and dissolved lead and PCBs were not detected in the analyzed
samples.

m Qva Aquifer (UG-MW27). No contaminants of concern were detected above laboratory reporting limits.

10.3.2. 2016 Agreed Order Investigation

RI activities conducted under the 2016 Agreed Order between 2016 and 2020 to further evaluate soil and
groundwater conditions and to fill data gaps identified for Kelly in accordance with the Rl Work Plan and
subsequent addenda (Section 4.0) are summarized in Sections 10.3.2.1 and 10.3.2.2 below. Data gaps
specifically identified in the Rl Work Plan for Kelly are summarized as follows:

B The lateral extents of TPH-G contaminated soil north, west, and east of boring 1F-B2 were not
delineated.

m A potential UST was suspected along Court D and South 19t Street based on City permit records.

m The source of TCE in groundwater in the vicinity of Kelly had not been identified.

m The lithology of the well screens of permanent wells UG-MW16 and UG-MW17 had not been confirmed
such that the screened aquifer (Qvi versus Qva) could be identified.
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These activities included collection of soil samples from 10 soil borings and the collection of groundwater
samples from nine permanent groundwater monitoring wells (see Tables 10-1 and 10-2). Exploration
locations for the 2016 Agreed Order Rl are shown on Figure 10-5.

10.3.2.1. Soil Investigation Summary

As part of the soil investigation, five sonic borings (A9-MW1D, AS-MW1S, A11-MW9D, A11-MW9S, and
UG-MW27S—each completed as a permanent monitoring well) and five direct-push borings (A12-B5
through A12-B9) were advanced within and adjacent to Kelly. A total of 70 discrete soil samples including
field duplicates were collected from the borings at depths ranging from the ground surface to approximately
70 feet bgs. Soil samples were analyzed for TPH, VOCs (including BTEX and CVOCs), PAHs and metals.

TPH-G was detected in the soil sample collected from approximately 7 to 8 feet bgs in boring A12-B6 located
in the vicinity of boring 1F-B2 (where TPH-G had previously been identified). In addition:

m TPH-O was detected in shallow soil samples collected to depths up to approximately 2 feet bgs in
borings A9-MW1D, A11-MW9D, A11-MW9S, and A12-B9.

m Toluene was detected in two soil samples from boring A11-MW9D at depths of O- to 1-foot bgs and 3 to
4 feet bgs.

m PAHs including naphthalene, benzo(a)pyrene, and total cPAHs were detected in soil samples from
shallow soil above 4 feet bgs from borings A-MW1D, A11-MW9D, A11-MW9S, and A12-B9.

m Metals were detected in each of the analyzed samples.

m TCE was detected in multiple soil samples from borings A9-MW1D, A11-MW9D, A11-MW9S, and
A12-B6 at depths ranging from 3 to 36.5 feet bgs. TCE and other CVOCs associated with the Westerly
Plume are further discussed in Section 13.0.

10.3.2.2. Groundwater Investigation Summary

A total of 49 groundwater samples (including duplicates) were collected between 2016 and 2020 for the
2016 Agreed Order RI from the network of new and existing monitoring wells (see Table 10-2) to further
evaluate groundwater conditions and define the nature and extent of contamination resulting from
historical operations at Kelly and the larger Westerly Plume. Groundwater samples were analyzed for a
combination of TPH-G, VOCs including BTEX and CVOCs, and metals at well locations screened within the
Qvi and Qva aquifers (geologic and hydrogeologic conditions in the vicinity of Kelly are further discussed in
Section 10.4.2). Groundwater monitoring activities and results associated with Kelly are discussed below.

m Atotal of 35 groundwater samples were collected from six permanent monitoring wells screened within
the Qvi aquifer within, cross-gradient and downgradient from Kelly during the RI. Results of groundwater
samples collected within the Qvi aquifer identified PCE, TCE, and cis-DCE with the highest detected
concentrations from monitoring well UG-MW17 located near the southwest corner of Kelly within the
footprint of the former building where the motorcycle shop previously operated. The detected CVOCs
are discussed further Section 13.0 (Westerly Plume).

m A total of 14 groundwater samples were collected from three permanent monitoring wells screened
within the Qva aquifer located within, cross-gradient and downgradient from Kelly during the RI.
Contaminants associated with Kelly were not detected in the Qva aquifer groundwater samples.
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10.3.3. Capital Projects

Investigation activities were necessary to implement UW Capital Projects. Capital projects and investigation
activities in the vicinity of Kelly are summarized in Sections 10.3.3.1 through 10.3.3.2 below.

10.3.3.1. 19th and Fawcett Parking Lot Capital Project

Soil samples were collected in 2020 on the north-adjacent property to Kelly as part of the construction of
the 19t and Fawcett Parking Lot project. Two soil samples were collected on the parcel directly north
adjacent to Kelly from the newly excavated ground surface to document soil conditions left in place beneath
the new parking lot. Soil samples were analyzed for PAHs and metals based on previous detections of soil
samples collected from the parking lot parcels. PAHs and metals were detected in both surface soil
samples. Soil sample locations are shown on Figure 10-6 and chemical analytical results are presented in
Table 10-4. The detected PAHs and metals are discussed further in Section 17.0 (Area-Wide Soil).

10.3.3.2. Health Center Capital Project

One seep groundwater sample was collected in 2011 on a parcel east (downgradient) of Kelly across
Court D as part of the planning and development of the Health Center Capital Project (HS_TW1). The sample
was collected of groundwater seeping from the cut slope adjacent to the Health Center Building. The
groundwater sample was analyzed for VOCs including BTEX and CVOCs based on the results of previous
investigations in the area. Petroleum-related VOCs and CVOCs were not detected in the analyzed
groundwater sample. The groundwater sample location (HS_TW1) is shown on Figure 10-6 and chemical
analytical results are presented in Table 10-5.

10.4. Conceptual Site Model

Development of the CSM for Kelly is informed by the physical setting, local geologic and hydrogeologic
setting, potential contaminant source and release mechanisms, transport processes, and exposure routes
by which receptors may be affected. The CSM for Kelly is based on the historical land use, results of the
investigation activities performed, and current and anticipated future land use, and forms the basis for the
PCULs used to evaluate contaminant nature and extent in media of potential concern. Sections 10.4.1
through 10.4.4 describe the specific elements of the Kelly CSM.

10.4.1. Physical Setting

Demolition of former structures and construction of a surface parking lot were completed following
acquisition of the UWT Campus property by UW in the early 1990s to support the UNT Campus Master Plan
for higher education and learning. The parking lot was expanded in 2020 to continue to support the
UWT Campus.

10.4.2. Geologic and Hydrogeologic Setting

The geologic and hydrogeologic settings for Kelly (described in the following sections) inform the distribution
of contaminants in media of potential concern. Local geology and hydrogeology in the vicinity of Kelly are
described below in Sections 10.4.2.1 and 10.4.2.2.

10.4.2.1. Local Geology
Geologic units present beneath Kelly include the Qf, Qvi and Qva deposits. Key geologic features associated
with these units are described below.
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m  Fill (Qf). Fill encountered in the borings within Kelly and the surrounding area consists of locally derived,
reworked ice-contact deposits or imported fill material used beneath the former buildings or the existing
parking lot. Fill extends to depths between approximately 2.5 and 5 feet bgs and is primarily composed
of sand with varying amounts of gravel and silt.

m Vashon Ice-Contact Deposits (Qvi). Qvi consists of till and subglacial channel materials deposited
beneath the glacial ice along the ice margin during the last glacial period. Qvi till-like deposits beneath
Kelly are approximately 7 feet thick and overlie up to approximately 25 feet of Qvi channel deposits.
Underlying Qvi silt deposits are interpreted to be present across Kelly at thicknesses ranging from
approximately 2.5 to 4 feet.

m Glacial Outwash Deposits (Qva Sands/Gravels and Qva Silt). Qva deposits consisting of stratified sand
with silt and gravel layers were observed at the maximum depths explored within Kelly. Two Qva silt
deposits were observed within the Kelly area at approximately 38 feet bgs and 65 feet bgs.

Geologic conditions in the vicinity of Kelly are shown relative to the UWT Campus on Figure 2-13.

10.4.2.2. Local Hydrogeology

Groundwater in the central portion of the UWT Campus occurs within both the Qvi (shallow) and Qva (deep)
aquifers (see Figures 2-14 through 2-19). Across the UWT Campus, the Qvi aquifer is predominately
unconfined while the Qva aquifer is predominantly confined due to the presence of the Qvi silt and Qva silt
deposits inhibiting vertical groundwater movement between the Qvi and Qva aquifers. However, the Qviand
Qva aquifers may be hydraulically connected due to local glacial incision of the silt layers separating the
two aquifers or the result of property redevelopment. Locally, Qvi deposits inhibit the vertical movement of
groundwater between the Qvi and Qva aquifers.

Local groundwater occurrence and flow for the Qvi and Qva aquifers are summarized below.

Qvi Groundwater Occurrence and Flow

The Qvi aquifer occurs and flows primarily within the channel deposits and sand and gravel seams within
the upper Qui till-like deposits at depths between approximately 3 and 15 feet bgs (Table 10-5). Perched
groundwater is present at some locations within the fill but is not considered representative of groundwater
levels in the Qvi aquifer. The inferred groundwater flow direction in the Qvi aquifer across Kelly is generally
northeasterly toward the Thea Foss Waterway consistent with the generally easterly UNT Campus-wide Qvi
groundwater flow direction (Figures 2-14 and 2-16).

The estimated average linear groundwater velocity within the Qvi aquifer is approximately 1.44 ft/day with
a hydraulic gradient of 0.11 ft/ ft based on the April 2021 groundwater monitoring event data.
Determination of the groundwater flow velocity based on hydrogeologic testing of the Qvi and Qva aquifers
during the 2016 Agreed Order investigation is further discussed in Appendix L.

Qva Groundwater Occurrence and Flow

The Qva aquifer is present beneath Kelly with an inferred groundwater flow direction that is generally east-
northeasterly based on the UWT Campus-wide Qva flow direction (Figures 2-17 through 2-19). The Qvi silt
located at approximately 36 feet bgs and the Qva silt located at depths of approximately 38 and 65 feet
bgs inhibit the vertical flow of groundwater in this area (Section G-G’, Figure 2-13).
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The local estimated average linear velocity and hydraulic gradient for the Qva aquifer beneath Kelly were
not estimated due to the limited number of wells screened within the Qva aquifer in the vicinity of Kelly.
The estimated average linear groundwater velocity within the Qva aquifer for the area north of Kelly is
approximately 0.56 ft/day with a hydraulic gradient of 0.26 ft/ft based on the April 2021 groundwater
monitoring event data.

10.4.3. Sources of Contamination

The primary sources of the TPH and CVOC contamination at Kelly are associated with former cleaners
(Union Steam Laundry and E | Cleaners) that operated in the eastern portion of the 1755 Fawcett building
between 1926 and 1931, and the motorcycle sales and service shop (Potter Clarence Co. and Montgomery
Motorcycle) that operated within the entire 1755 Fawcett Avenue building between 1942 and 1969.

The motorcycle sales and service operations are interpreted as a source of contamination for TPH based
on historical uses and detections of TPH in the vicinity of the former operations and the 1755 Fawcett
building. The former cleaners and motorcycle shop are interpreted as a source of contamination for TCE
because TCE was detected in shallow soil (3 feet bgs) in the area of the former cleaners and motorcycle
shop operations (boring A12-B6) and above the groundwater table. TCE is commingled with upgradient
source areas as described in Section 13.0 (Westerly Plume).

Other potential sources of contamination (including near surface PAHs, metals, and toluene) include the
placement of contaminated fill material from unknown sources, grading material used on or adjacent to
the property prior to development, atmospheric deposition from historical combustion (vehicle emissions,
burning, etc.) and/or historical land use not specifically identified above including localized drips, spills
and/or other releases. These COCs are discussed in Section 17.0 (Area-Wide Soil).

10.4.4. Potential Receptors and Exposure Pathways

Current and future land use were considered when evaluating potential receptors and exposure pathways
for Kelly. The current land use is a UWT Campus parking lot that consists primarily of impervious surfaces
except for bordering landscape areas. Future land use may include academic buildings, parking lots, green
space, and/or pedestrian pathways. Precipitation falling to the ground surface either infiltrates into the
ground (limited to unpaved vegetation area) or is captured by catch basins and transported by the City’'s
stormwater infrastructure to the Thea Foss Waterway. The surrounding area is commercial and academic.

The following exposure pathways and receptors have been identified based on the current and anticipated
future land use:

m Direct Contact. The UWT Campus is unlikely to pose risks to terrestrial ecological receptors based on
the simplified TEE completed pursuant to WAC 173-340-7490 (see Section 2.4). Construction workers
are the primary human receptor and may potentially be exposed through direct contact with
contaminated soil during excavation activities.

m Drinking Water. Groundwater within the Qvi/Qva aquifers beneath Kelly and the UWT Campus as a
whole are not considered to be a current source of drinking water as domestic water is supplied by City
municipal water. However, drinking water is still being considered as a potential exposure pathway as
required by Ecology.
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m Surface Water. Surface water discharge from Kelly is not considered to be a current exposure pathway
because the majority of ground surface is capped with hardscape, stormwater is directed to stormwater
utilities, and the Thea Foss Waterway is more than 1,900 feet east of Kelly. Potential receptors and
exposure pathways for CVOC contamination within this area are further discussed in Section 13.0
(Westerly Plume).

m Indoor Air. Vl is not considered to be a current exposure pathway based on current property use (surface
parking). The Whitney Building, a non-UW-owned building on Fawcett Avenue, and the Security Building
are located more than 30 feet from the TPH-impacted soil. Therefore, these buildings are not
considered to be a current exposure pathway in accordance with Ecology’s VI guidance. Future land
use may include redevelopment of the property for residential use by the UWT Campus. Under this
scenario, residual TPH-G may have the potential to volatize in the vadose zone and migrate into the
future enclosed spaces. Future VI is considered as a potential complete exposure pathway. The
potential for VI in future buildings is further discussed in Section 10.6.4.

10.5.Proposed Cleanup Levels

PCULs were developed for Kelly to protect human health and the environment for both soil and groundwater
based on the CSM. Consistent with Ecology’s MTCA Cleanup Regulation (WAC 173-340), the PCULs for soil
and groundwater were developed based on the highest beneficial current and future land and water uses,
potential exposure pathways, and the potential receptors specific to Kelly. The general process for
developing the PCULs on a UWT Campus-wide basis is described in Section 3.0. The basis for PCULs for
Kelly is as follows:

m Proposed Soil Cleanup Levels. PCULs for soil were developed using the standard MTCA Method B
approach based on protection of human health for direct contact with soil and for protection of
groundwater as drinking water calculated using the MTCA-fixed parameter three-phase partitioning
model (WAC 173-340-747[4]). MTCA Method A soil cleanup levels are being applied where Method B
cleanup levels are not established. Cleanup levels were adjusted for natural background and PQL as
appropriate pursuant to WAC 173-340-705(6).

m Proposed Groundwater Cleanup Levels. PCULs for groundwater were developed using standard MTCA
Method B groundwater cleanup levels for potable (drinking) water prescribed in
WAC 173-340-720(4)(b). Numerical criteria (state or federal) that are not sufficiently protective
(i.e., that exceeded an excess cancer risk of 1 x 10 or a hazard quotient of 1) were adjusted to a
cancer risk of 1 x 105 or a hazard quotient of 1. MTCA Method A groundwater cleanup levels are being
applied where Method B cleanup levels are not established. Cleanup levels were adjusted for natural
background and PQL as appropriate pursuant to WAC 173-340-705(6).

m Proposed Indoor Air Cleanup Levels. Indoor air PCULs are based on the MTCA standard Method B
indoor air cleanup levels protective of human health for unrestricted land use (WAC 173-340-750[3][b])
as well as indoor air SLs protective of human health for commercial worker exposure.

SLs for the protection of VI were also developed to evaluate whether contaminants detected in soil and/or
groundwater have the potential to migrate into enclosed spaces at concentrations exceeding indoor air
cleanup levels. The soil SLs are referenced from Ecology’s VI Guidance (1064). The groundwater SLs are
referenced to the standard MTCA Method B SLs from Ecology’s CLARC Table dated January 2023.
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10.6. Nature and Extent of Contamination
10.6.1. Contaminants of Concern and Media of Concern

Characterization data for Kelly are summarized in Tables 10-4 and 10-5 and were evaluated to determine
contaminants and media of concern for the Kelly Site (as defined by soil and groundwater PCUL
exceedances). An evaluation of soil sample results representing current conditions is presented in
Table Q-16 (Appendix Q). An evaluation of groundwater sample results representing current conditions
(i.e., groundwater samples collected between 2016 and 2020) is presented in Table Q-17 (Appendix Q). In
addition, soil and groundwater sample results representing current conditions were screened to evaluate
the potential for VI (Table Q-18, Appendix Q). Contaminants in media of concern based on this evaluation
(Tables Q-16 through Q-18) include the following:

m Soil. TPH-G was identified as the primary soil COCs for Kelly based on the suspected sources of
contamination to soil (former property use) and Rl results. The nature and extent of TPH-G is presented
in Section 10.6.2.

m Groundwater. Petroleum-related contaminants were not detected in groundwater at a concentration
greater than the PCUL. A discussion of sampling results for petroleum-related contaminants is
presented in Section 10.6.3.

m Soil Vapor. Based on screening of soil and groundwater data, a potential for contaminants to migrate
into enclosed spaces at a concentration that could exceed the Method B indoor air PCUL and/or the
SL for the protection of commercial workers was not identified under current land use assumptions.
However, under a future land use scenario, TPH-G was identified as a COC with the potential to migrate
into enclosed spaces at a concentration that could exceed the Method B indoor air PCUL and/or the
SL for the protection of commercial workers. An evaluation for VI potential is further discussed in
Section 10.6.4.

TCE was also identified as a primary soil and groundwater COC for the Kelly Site based on historical
operations including the use of solvents at the cleaners (and potentially during historical motorcycle service
operations) based on the results of the RI. Due to the commingled nature of TCE with other upgradient
sources, TCE contamination at this location is discussed further within the context of the Westerly Plume
(Section 13.0). The occurrence of naphthalene and cPAHs identified in shallow soil (less than 1 foot) at
location A11-MWO9DS located north of Kelly is further discussed in Section 17.0 as it relates to Area-Wide
Soil.

Primary COC (TPH-G) for soil and corresponding COCs in groundwater are shown in plan view on
Figures 10-7 and 10-8 and in cross section on Figure 10-9. The nature and extent of COCs in media of
concern are further discussed below.

10.6.2.Soil

Environmental data indicate the presence of TPH-G and TCE contaminated soil at Kelly associated with
historical operations and land uses including cleaner and motorcycle service operations. The nature and
extent of TCE in soil are further discussed in Section 13.0 (Westerly Plume). The area of TPH-G
contamination on Kelly appears very localized near the southeast corner of the property (Figure 10-7).
TPH-G has been detected above the PCUL of 30 mg/kg in soil samples collected from borings A12-B6 and
1F-B2, each at a depth of approximately 7 to 8 feet bgs. TPH-G contamination at this location is bounded
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both vertically and laterally by soil samples collected at borings A12-B6 and 1F-B2 and surrounding borings
A12-B7, A12-B8, A12-B9, and 1F-B1. The nature and extent of TPH-G in soil (Kelly Site) is shown in plan
view on Figure 10-7 and in cross section on Figure 10-9.

10.6.3. Groundwater

Environmental data indicate the presence of TCE contaminated groundwater at Kelly associated with
historical cleaners and potentially the motorcycle service operations. The nature and extent of TCE in
groundwater are further discussed in Section 13.0 (Westerly Plume). Other COCs (including TPH-G shown
on Figure 10-8) were not detected in groundwater at concentrations greater than the PCUL. Groundwater
data collected after 2016 are considered to be representative of current conditions as noted in previous
sections of this RI. Therefore, investigation results prior to 2016 are not being used to evaluate contaminant
nature and extent in groundwater. The nature and extent of TPH-G in groundwater for comparison to the
soil results are shown in plan view on Figure 10-8.

10.6.4. Soil Vapor and Indoor Air

Based on the soil and/or groundwater sampling results representing current conditions, TPH-G and TCE
were identified as contaminants with the potential to migrate into enclosed spaces at concentrations
exceeding Method B indoor air PCULs and/or SLs for the protection of commercial workers under the future
land use scenario (i.e., future building for the UWT Campus). The potential for VI from soil and groundwater
contaminants is further discussed below:

m Petroleum-Related Soil Contamination. Petroleum-related contaminants in soil were evaluated for
potential VI based on Ecology’s 2022 VI Guidance. Ecology’s guidance states buildings located within
the inclusion area (30 feet horizontal and 15 feet vertical separation distance) of soil with TPH-G
concentrations greater than 100 mg/kg may be at risk of VI into indoor air (1064). An evaluation of the
potential for VI based on current conditions at Kelly and the surrounding area is discussed below:

= Residual TPH-G-contaminated soil at locations A12-B6 and 1F-B2 in the southeast corner of
Kelly. Although there is no current potential for VI (i.e., no occupied spaces within 30 lateral
feet), future redevelopment of the property for a residential use may have the potential for VI.
The potential for VI should be considered as part of the building design and construction if and
when future residential redevelopment occurs.

m Petroleum-Related Groundwater Contamination. Petroleum-related contaminants either were not
detected or were detected at concentrations less than the SL for groundwater VI and therefore are not
considered a potential threat.

m Other Contaminants. CVOCs (TCE), exceeded the SL for groundwater VI. The potential for VI resulting
from CVOCs associated with the Westerly Plume, which extends beneath Kelly, is further discussed in
Section 13.0.

10.7. Contaminant Fate and Transport

The chemical properties of contaminants and the physical, chemical, and biological processes that they are
exposed to affect their fate and transport. These properties/processes and how they impact the fate and
transport of COCs in media of concern are discussed on a UWT Campus-wide basis in Section 18.0. Locally,
soil contamination associated with Kelly is capped with pavement, which has resulted in the isolation of
contaminants to prevent direct human contact with the general public accessing this area (Figures 10-1
and 10-9). Additionally, the stormwater collection system and impermeable surface in the area prevent the
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infiltration of precipitation that could contribute to contaminant leaching from soil to groundwater. The
residual TPH-G impacted soil is sufficient distance from current buildings and is therefore not a potential
concern for VI in this area.

Residual TPH-G soil contamination within Kelly is isolated, stable, and is not migrating to groundwater
based on the groundwater sampling results. Contaminant fate and transport for TCE sourcing from
historical cleaners and potentially the motorcycle service operations are further discussed in Section 13.0
(Westerly Plume).

10.8. Summary

Historical land use of Kelly included a cleaner (the year 1931) and motorcycle sales and service (the years
1942 through 1969). These historical uses resulted in the release of TPH-G and TCE to soil and/or
groundwater. Residual TPH-G contamination in soil on Kelly is limited in extent, capped with pavement to
prevent direct exposure, and not in contact with groundwater based on the results of the RI. TPH-G has not
impacted groundwater based on the results of the RI. Additionally, the area is capped with pavement and
the stormwater collection system further prevents the infiltration of precipitation that could contribute to
contaminant leaching from soil to groundwater (Figures 10-1 and 10-9). Residual soil contamination at the
Kelly Site is stable based on the monitoring data presented in this RI. The residual TPH-G impacted soil is
sufficient distance from current buildings and is therefore not a potential threat for VI in this area. However,
the TPH-G may pose a potential for VI if future property redevelopment includes buildings with enclosed
spaces in proximity to the residual contamination.

TCE in soil and groundwater resulting from releases and/or spills during historical cleaner (and potentially
the motorcycle service) operations are further discussed in Section 13.0 (Westerly Plume). Soil and
groundwater data for Kelly are presented in Tables 10-4 and 10-5. The nature and extent of TPH-G (primary
COC) in soil and groundwater are shown in plan view on Figure 10-1, by chemical/media on Figures 10-7
and 10-8, and in cross section on Figure 10-9.

11.0 REMEDIAL INVESTIGATION—SHAUB-ELLISON

11.1. Introduction

Shaub-Ellison was historically located at 1902 Pacific Avenue in Tacoma, Washington (Figure 11-1).
Environmental data collected during previous and more recent soil and groundwater environmental
investigations (further discussed in Section 11.3) provide the information needed to define the nature and
extent of contamination in media of concern and to complete an evaluation of cleanup actions to address
the identified contamination. These data indicate the presence of TPH-G in groundwater, at a concentration
greater than the PCULs, resulting from spills and/or releases during historical operations and land use.
Summary statistics for soil and groundwater identifying COCs for Shaub-Ellison are presented in Tables
Q-19 and Q-20 (Appendix Q). Specifically, historical operations included automobile tire sales/service and
fuel supply by the Goodyear Tire Company (also known as Shaub-Ellison Company) which operated between
1932 and 1993 and utilized multiple USTs, a hydraulic hoist, and an oil/lube pit with associated floor
drains.

Previously, TPH-G, TPH-D, TPH-O, and/or BTEX were detected in soil and groundwater at concentrations
greater than their respective PCULs. However, most of the identified contamination was removed through
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multiple phases of remedial action including remedial excavation and in-situ treatment between the 1990s
and 2010. Confirmation soil samples collected following the remedial excavation and performance
monitoring results during the operation of an in-situ remediation system (further discussed in Section
11.3.3) at this location verified the contaminant removal from the property, with the exception of TPH-G in
groundwater east of the former Shaub-Ellison property (i.e., Shaub-Ellison Site; Figure 11-1). The property
and surrounding area currently consist of a paved plaza and pedestrian pathway constructed in the late
1990s. Engineering controls including hardscapes (sidewalks, pedestrian paths, and pavement in Pacific
Avenue) prevent direct contact with the residual contamination remaining in place, and the surrounding
buildings are located at a sufficient distance to prevent the potential migration of contaminant vapors from
entering the occupied indoor spaces. Residual groundwater contamination for the Shaub-Ellison Site (as
defined by the TPH-G PCUL exceedances) based on post-remedial action results is generally stable and not
migrating further downgradient of this area based on the monitoring data presented for the Shaub-Ellison
RI.

In addition, environmental data collected as part of the Rl indicate the presence of a CVOC-contaminated
groundwater plume (TCE, cis-DCE, and vinyl chloride) that extends beneath Shaub-Ellison associated with
the Easterly Plume. Groundwater contamination associated with the Easterly Plume is further discussed in
Section 15.0.

Shaub-Ellison (former AOC in the 1997 Agreed Order) and the Shaub-Ellison Site (residual TPH-G
contamination in groundwater) are shown relative to surrounding features on Figure 11-1. Terminology for
Shaub-Ellison referenced by this Rl is described below:

m Shaub-Ellison. The source property or point of release for contamination associated with historic
operations on Pierce County Parcel No. 2019040010 (0.5-acre current parcel and 0.25-acre historic
parcel).

m Shaub-Ellison Site. The area and media containing contamination exceeding PCULs associated with
historical operations and/or land use.

m Snoqualmie Library. The source property or point of release for contamination associated with historic
operations on Pierce County Parcel No. 2019050026, which is further discussed in Section 12.0.

m Easterly Plume. The extent of CVOC (TCE, cis-DCE, trans-DCE, DCE, vinyl chloride, and chlorobenzene)
contamination associated with historic operations at 1934-1938 Market Street (Pierce County
Parcel No. 2018040090) and within Commerce and South C Street, which is further discussed in
Section 16.0.

Specific details regarding the historical property use leading to the release of contaminants, Rl activities
completed to date, The CSM and the nature and extent of contamination associated with Shaub-Ellison are
summarized below.

11.2. Property Conditions

11.2.1. Location and Description

Historical operations for Shaub-Ellison were located at 1902 Pacific Avenue in the east-central portion of
the UWT Campus between Commerce and Pacific Avenues (Figure 11-1). Currently, the property is a
terraced plaza and pedestrian pathway connecting Jefferson Avenue and Pacific Avenue through the central
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portion of the UWT Campus. The ground surface is predominantly covered by pavement except for limited
landscaped areas. Elevations in the vicinity of Shaub-Ellison and the surrounding area slope down to the
east with ground surface elevations ranging from approximately 64 to 49 feet.

11.2.2. Historical Land Use

Between 1896 and at least 1912 a “junk storage” building was present on the northern portion of Shaub-
-Ellison. The building was removed and a two-story L-shaped building was constructed on the property by
1931. The ground floor elevation of the new building was similar to Pacific Avenue at approximately 49 feet.

An automobile tire sales/service/retreading and
vulcanization business operated between at least
1932 and 1993 based on City directories and
previous reports. The operations also included
automobile fuel supply between 1932 and at least
1950, but the date when the fuel supply operations
ceased is not known. The only recorded business
operating at the address was identified as “The
Goodyear Tire and Rubber Company,” also known
as Shaub-Ellison Company (119). The former
building footprint covered most of the western and
southern portions of the property with a concrete-
paved parking lot occupying the remaining portion
of the property. The lower floor of the building was  Photo 11-1: Circa 1932 photograph of the Shaub-Ellison building
. . o n and associated dispenser island at the corner of former South
accessible via Pacific Avenue and contained tWOo o\ street and Pacific Avenue.
service bays with a hydraulic lift in each bay. The
second floor was used for tire retreading and “buffing.” A garage door was located on the west side of the
building to provide access to Commerce Street (111). The building included a hydraulic hoist, oil lube pit,
floor drain, alignment pit, and loading dock with a dust collection system. The hydraulic hoist, oil lube pit,
floor drain, and alignment pit were located inside the service bays on the west side of the building (Figure
11-2). Dust collected from rubber tire retreading activities was collected in the dust collection system and
waste was stored in the western loading dock until disposed of by a rubber recycler (105).

Five USTs including three 500-gallon USTs, one 1,000-gallon UST and one 8,000-gallon UST, and a fuel
dispenser were located within the northeastern portion of the property based on a review of historical
documents. These features were removed between 1994 and 1995.

Historical land use, structures and features for Shaub-Ellison and the surrounding area including railway
operations (now abandoned), and storage and power distribution (electrical transformer house) operations
are shown on Figure 11-2.

11.2.3. Current and Future Land Use

UW purchased the Shaub-Ellison property and adjacent properties in the early 1990s including the
properties containing the Snoqualmie Library. South 19th Street and Commerce were subsequently vacated
in the mid-1990s and the historical parcel containing Shaub-Ellison was extended to the north into the
former South 19t Street ROW (see Appendix B). Between 1995 and 1998, UW constructed a terraced and
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landscaped plaza running east-west through the central portion of the UWT Campus spanning from
Pacific Avenue to Jefferson Avenue, which included the Shaub-Ellison property for pedestrian access.

The ground surface of the former Shaub-Ellison property was terraced with the surrounding slope and raised
approximately 3 to 16 feet during redevelopment. UW also renovated the adjacent Walsh Gardner building
with the northern portion of the building now extending onto the southern portion of the former Shaub-
Ellison property. The structures on the other adjacent properties have either been renovated (or
demolished) and redeveloped as new UWT Campus buildings or pedestrian access currently. The footprint
of the plaza and associated subsurface utilities and adjacent properties are shown on Figure 11-3. Utility
infrastructure is further discussed below in Section 11.2.4.

11.2.4. Utility Infrastructure

Current utility infrastructure within and adjacent to Shaub-Ellison with the potential to serve as preferential
pathways for contaminant migration is shown on Figure 11-3 and includes the following:

m A north-south oriented 14-inch-diameter sanitary sewer line is located within the Pacific Avenue ROW
with an inlet elevation of approximately 35.5 feet. Sewer laterals to the former buildings on Shaub-
Ellison are likely present but their locations are unknown.

m A north-south and east-west oriented 8-inch sanitary sewer line installed between 1995 and 1998 is
located west of the former Shaub-Ellison property within Pacific Avenue with an inlet elevation of
approximately 35 feet and north of the former Shaub-Ellison property (within the current pedestrian
pathway) with an inlet elevation of approximately 48 feet.

m A north-south oriented utilidor (approximately 10 feet wide and 10 feet deep) is located under the
sidewalk west of Shaub-Ellison. The elevation of the floor of the utilidor ranges from 51 to 52 feet. The
utilidor is a walkable tunnel with various utilities.

B An east-west oriented 18-inch stormwater line is located on the northern portion of Shaub-Ellison with
an inlet elevation of approximately 57 feet to the west, and 42 feet to the east. A stormwater catch
basin and associated piping are present within the terraced plaza and are directed to the City’s
stormwater system.

Other utilities present include a water line and electrical wiring for lighting. However, these utilities do not
have the potential to serve as preferential flow pathways.

11.3. Field Investigations and Remedial Actions

Multiple environmental investigations have been completed to evaluate subsurface conditions for the
UWT Campus as described in Section 4.0. Environmental investigations completed documenting soil and
groundwater conditions for Shaub-Ellison are discussed in Sections 11.3.1 through 11.3.4 below. Sampling
locations used to evaluate soil and groundwater conditions are shown on Figures 11-4 and 11-5.
Investigations completed for Shaub-Ellison and the surrounding area to support the development of the RI
are summarized in Tables 11-1 and 11-2 and further discussed in Sections 11.3.1 through 11.3.4 below.
Construction details for permanent monitoring wells installed within Shaub-Ellison and the surrounding
area are presented in Table 11-3. Soil and groundwater results for the subsurface investigations completed
are presented in Tables 11-4 and 11-5, respectively.
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11.3.1. Pre-1997 Agreed Order Investigations and Remedial Action

An environmental investigation and remedial action were completed on Shaub-Ellison prior to the
1997 Agreed Order to evaluate soil and groundwater conditions along with a subsequent remedial action.
UW initiated the environmental investigation as a part of the property acquisition in 1993 with the remedial
action completed between 1994 and 1995. The investigation and remedial actions completed are
described further below. Soil and groundwater sampling locations completed are shown on Figure 11-4.

11.3.1.1. Soil and Groundwater Investigation Summary

AGI completed investigation activities to evaluate soil and groundwater conditions on behalf of UW in 1993.
Investigation activities included the collection of soil samples from HSA and hand auger borings and the
collection of groundwater samples from permanent monitoring wells. These investigations included the
following:

m  Completion of five HSA borings (SH-MW1 through SH-MW5) advanced to approximate depths ranging
between approximately 20.5 and 29 feet bgs and completed as permanent monitoring wells. Soil
samples collected from the borings that ranged in depth from approximately 3 to 28 feet bgs were
submitted for a combination of analyses including TPH-HCID, TPHG, TPH-D, TPH-O, and BTEX. TPH-G,
TPH-D, benzene, ethylbenzene, and/or total xylenes were detected in soil samples collected at depths
of approximately 10 to 28 feet bgs in borings SH-MW1, SH-MW2, and SH-MW4. Other contaminants
were not detected in the analyzed samples. Groundwater samples collected in monitoring wells SH-
MW1 through SH-MW5 were analyzed for TPHG, TPH-D, and select VOCs. TPH-G, TPH-D, and/or BTEX
were detected in each of the groundwater samples analyzed. In addition, CVOCs including TCE and
mixed DCI isomers were detected in one or more of these wells. CVOC contamination associated with
the Easterly Plume is further discussed in Section 15.0.

m Completion of two hand auger soil borings (SH-SS1 and SH-SS2) to approximate depths of 1-foot bgs
beneath the loading dock west of the building. Shallow soil samples collected from these borings were
submitted for a combination of analyses including TPH-G, TPH-D, select VOCs, and metals. TPH-D,
TPH-0O, and metals were detected in the soil samples. Other contaminants were not detected in the
analyzed samples.

11.3.1.2. UST Removal and Remedial Action Summary

Remedial excavation and subsequent confirmation soil sampling activities were completed between 1994
and 1995 and included the removal and closure of the five USTs and service station infrastructure
historically used at the property. Remedial excavation activities resulted in the removal of approximately
2,325 cubic yards of petroleum-contaminated soil based on the initial soil characterization (described
above) from three separate areas (described below). Results of the confirmation soil samples collected at
the final remedial excavation limits confirmed the removal of the previously identified petroleum-
contaminated soil at the base and on the southern and western sidewalls of the remedial excavation.
However, petroleum-contaminated soil remained in place along the northern and eastern sidewalls of the
remedial excavation up to 17 feet bgs from the previous ground surface.

The remedial excavation was grouped into three general areas. Details of the infrastructure and UST
removal areas including the initial sampling completed and the remedial excavation activities completed
to address the observed petroleum contamination are summarized below. Remedial excavation areas and
confirmation soil samples are shown on Figure 11-4.
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m UST and Fuel Dispenser Area. Five USTs (three 500-gallon USTs, one 1,000-gallon UST, and one
8,000-gallon UST) and associated piping were removed in April 1994. One of the USTs (500 gallons)
reportedly was noted to have a gasoline odor. The other four USTs were reportedly previously closed in
place and filled with CDF prior to removal. The actual locations of the USTs were not reported and could
not be verified. In addition, the contents of the USTs were not reported but likely contained gasoline
and diesel fuel to support the former fuel dispenser island based on the results of the soil data.
Remedial excavation activities were completed in two phases and included the decommissioning of
monitoring wells SH-MW1 through SH-MW5. The first phase of excavation was completed in 1994
following the removal of the USTs. The second phase of excavation was completed in 1995 following
the installation of shoring along South 19t Street and Pacific Avenue. Overall, the remedial excavation
was completed to an average depth of approximately 24 feet bgs on the east side and 16 feet bgs on
the west side and encompassed the USTs in the northeast portion of the property as shown on
Figure 11-4. Confirmation soil samples collected from the base and sidewalls of the remedial
excavation were submitted for TPH-G, TPHD, TPH-O, and BTEX analysis. Confirmation soil samples
SH-SE-SS-2 and SH-SE-SS-3 collected during the 1994 excavation were subsequently removed during
the 1995 remedial excavation. The remaining 27 confirmation soil samples (including duplicates;
Table 11-4) confirmed the removal of petroleum-related contamination from the base, southern, and
western excavation limits