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. However, elevated concentrations of petroleum-related contaminants
remained in place along the northern and eastern excavation sidewalls.

m Hydraulic Hoist and Service Pit Area. Five hand-auger borings (SH-HA1 to SH-HA5) were completed in
the vicinity of the hydraulic hoist, lube pit, and wheel alignment pit to initially characterize soil
conditions. A total of six soil samples collected from these borings ranging in depth from approximately
2.5 and 6.5 feet bgs were submitted for a combination of TPH-HCID, TPH-D, and TPH-O analysis. TPH-
D and TPH-O were detected in soil collected at a depth of approximately 5 feet bgs in boring SH-HAL.
Other contaminants were not detected in the analyzed samples. The hydraulic hoist, floor drain, and
lube pit were subsequently removed in July 1994 and remedial excavation activities were completed
to address observed petroleum contamination at this location (Figure 11-4). The remedial excavation
encompassed the floor drain, hydraulic hoist, and lube oil pit and extended to an approximate depth of
14 feet bgs. Confirmation soil samples collected from locations SH-S4, SH-S5A, SH-S6, SH-S11, and
SH-Hoist verified the removal of petroleum-related contamination from this area. Note that soil
represented by sample SH-S5A was over-excavated from this area.

m Loading Dock Area. Remedial excavation activities were completed to an approximate depth of
2.5 feet bgs within the loading dock area in July 1994. Soil samples SH-S1, SH-S2 and SH-S3 collected
at the final remedial excavation limit confirmed the removal of the petroleum-related contamination.

Wastewater (i.e., groundwater infiltrating into the excavation area) generated during the excavation was
transferred to a temporary holding tank for chemical analysis prior to being discharged to the City’s sanitary
sewer. A total of 103,000 gallons of water was generated during the remedial action. Additionally,
approximately 1,225 cubic yards of excavated soil where petroleum-related contaminants either were
not detected or were detected at concentrations less than the cleanup criteria established for the
remedial action were used as backfill in the excavation. Petroleum-contaminated soil (approximately
2,325 cubic yards) generated by the remedial excavation was mechanically screened, mixed with reagents,
and land farmed on Jet Parking to promote enhanced ex-situ biological degradation of the petroleum
constituents. Upon confirmation that the land-farmed soil met the reuse criteria established by the remedial
action, this material was transferred back to Shaub-Ellison and used as backfill for the remedial excavation
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(126). The treated soil was placed between ground surface to depths ranging from approximately 1.5 to
12 feet bgs within the excavation area along with overburden material and imported soil to meet finished
grades.

11.3.2. 1997 Agreed Order Investigations

URS, on behalf of UW, completed an RI 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 Shaub-Ellison 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 Surrounding the former UST and Fuel Dispenser Area to define the limits of TPH-impacted soil at
Shaub-Ellison and downgradient of the former UST Excavation Area at Snoqualmie Library (further
discussed in Section 12.0).

m  West of Shaub-Ellison to evaluate soil conditions in the vicinity of an abandoned natural gas pipeline.

Investigation activities are summarized in Sections 11.3.2.1 and 11.3.2.2 below.

11.3.2.1. Soil Investigation Summary
Soil investigations completed for Shaub-Ellison as part of the 1997 Agreed Order Rl included the following:

m UST and Fuel Dispenser Area. Seven borings (PS-MWS8, SH-B1, SH-B2, SH-B3, SH-GW3, SH-MW86, and
SH-MW?7) were completed to depths between 15 and 31 feet bgs to evaluate soil conditions in the
former UST and fuel dispenser area. Borings PS-MWS8, PS-MW9, SH-MW6, and SH-MW7 were
completed as permanent monitoring wells to evaluate groundwater conditions as described below
(Section 11.3.2.2). Atotal of 14 soil samples collected from the borings at varying depths were analyzed
for a combination of TPHG, TPH-D, TPH-O, and BTEX. Select VOCs were also analyzed from two soil
samples collected from boring SH-MW®6. TPHG, TPH-D, TPH-O, and toluene were detected in soil borings
SH-B1, SH-B3, SH-MWG6, and SH-MW7 at depths ranging between 12 and 20 feet bgs. Other
contaminants were not detected in the remaining analyzed soil samples. The greatest concentrations
were detected at borings SH-B1 and SH-B3 located north of Shaub-Ellison at approximately 14.5 and
20 feet bgs, respectively.

m  Former Natural Gas Pipeline. Three DP borings (DMB-15 to DMB-18) were completed to a depth of
approximately 9 feet bgs to evaluate soil conditions in former Commerce Street adjacent to an
abandoned natural gas pipeline (unrelated to Shaub-Ellison). From these borings, a total of three
shallow soil samples collected at a depth of approximately 6 feet bgs were analyzed for a combination
of TPH-G, TPH-D, TPH-O, BTEX, select VOCs and PAHSs. Low level concentrations of TPH-O were detected
in one sample collected from boring DMB-15 at 6 feet bgs. Other contaminants were not detected in
the analyzed soil samples.

11.3.2.2. Groundwater Investigation Summary

A total of 34 groundwater samples were collected from seven new permanent monitoring wells (BL-MW4,
PS-MWS8, PS-MW9, SH-MW6, SH-MWG6, SH-MW7, and SH-MWS8) and eight temporary wells (see Table 11-3)
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 were sampled on a quarterly
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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 with two exceptions. Grab samples collected from SH-B2 and SH-B3 were only analyzed
for TPH-G, TPH-D, TPH-O and BTEX. Grab samples from PS-GW5 and SH-GW1 were only analyzed for BTEX
and other select VOCs.

TPH-G, TPH-D, TPH-O, BTEX, and CVOCs (PCE, TCE, cis-DCE, trans-DCE, and/or vinyl chloride) were detected
in multiple samples with the highest concentrations detected in wells located downgradient from the UST
and Fuel Dispenser Area (temporary well SH-B3 and permanent well SH-MW7; Table 11-5). TPH-D was also
detected west and upgradient of Shaub-Ellison and downgradient of the Snoqualmie Library in the
groundwater samples collected from PS-MWS8 (see additional discussion in Section 12.0). CVOCs detected
in groundwater are associated with the Easterly Plume, which is further discussed in Section 15.0.

11.3.3. Supplemental Remedial Action and Investigations Under the 1997 Agreed Order

Remedial actions followed by supplemental groundwater investigation activities were completed in
accordance with the 1997 Agreed Order to address residual petroleum-related contaminants identified to
the north and east of the UST and fuel dispenser area remedial excavation. Remedial actions and
supplemental investigation activities are summarized in Sections 11.3.3.1 and 11.3.3.2 below.
Components of the in-situ remedial system and supplemental groundwater sampling locations are shown
on Figure 11-4.

11.3.3.1. 2006 Remedial Action

An in-situ remediation system was installed in 2006 as part of the approved Interim Cleanup Action Plan
(ICAP) to treat petroleum-contaminated soil and groundwater at Shaub-Ellison (198, 199). The in-situ
remediation system consisted of low-pressure bioventing for treatment of contaminated soil in the vadose
zone (above the groundwater table) and in-situ submerged oxygen curtain (iISOCm) technology for treatment
of saturated-zone soil and groundwater. These technologies were designed to enhance the biodegradation
of TPH by increasing the amount of oxygen supplied to the subsurface. Overall, the treatment system
consisted of five dual-purpose treatment wells (SH-R-1 through SH-R-5) installed to 30 feet bgs connected
to a centralized treatment compound via horizontal conveyance piping. The iSOCm system operated from
October 2006 to September 2010, which generally involved the periodic rotation of four iISOCm units
between the wells. The bioventing system operated from February 2007 to September 2010.

Soil samples were collected at depths ranging from 15 to 25 feet bgs from each well boring during
treatment well installation to verify subsurface conditions. These soil samples were analyzed for TPH-G,
TPH-D, TPH-O, and BTEX. TPH-G, TPH-D, TPH-O, and/or BTEX were detected in soil samples collected from
wells SH-R-2, SH-R-3 and SH-R-5 with the greatest TPH-G and BTEX concentrations detected in the soil
sample collected from SH-R-3 located downgradient of the former UST and Fuel Dispenser Area and near
temporary well SH-B3.

During the operation of the in-situ treatment system, 14 monitoring events were completed between 2005
and 2011 at locations SH-R-1 through SH-R-5, SH-MW®6, SH-MW7, SH-MWS8, and PS-MW9 to evaluate the
remediation system performance. The monitoring events included one pre-treatment baseline event in
2005, eight quarterly performance monitoring events in 2006 and 2007, four semi-annual performance
monitoring events in 2009 and 2010, and one post-treatment event in 2011. Monitoring activities included
the collection of water samples for TPH-G, TPH-D, TPH-O, and BTEX as well as the collection of field
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parameters and soil gas. Groundwater field parameters typically included DO content, ORP, pH, electrical
conductivity (EC), temperature, ferrous iron, and turbidity. Soil gas included oxygen, carbon dioxide, and
organic vapor. Additionally, groundwater samples from a subset of the monitoring wells were submitted for
nitrate, sulfate, and dissolved manganese. Groundwater analytical results are presented in Table 11-5.

TPH-G, TPH-D, TPH-O, and BTEX were detected in multiple samples collected during the performance
monitoring period. However, there was an overall decrease in contaminant concentrations between 2005
and 2010. After the performance monitoring period (November 2009 and May 2010 events), TPH-G, TPH-
D, TPH-O, and BTEX were not detected at concentrations of regulatory concern. As a result, Ecology agreed
with UW’s request to shut down the remediation system and begin post-cleanup compliance monitoring in
a letter dated September 10, 2010. Post-cleanup monitoring included the collection of one round of
samples in May 2011. Contaminants either were not detected or were detected less than PCULs (further
discussed in Section 11.5). The remediation system was later decommissioned, and the infrastructure was
removed in 2012 (235, 242).

11.3.3.2. 2013 Groundwater Investigation Summary

Supplemental groundwater monitoring for Shaub-Ellison included the collection of samples from monitoring
wells BL-MW4, PS-MWS8, PS-MW9, SH-MW6, and SH-MW7 in July 2013. Groundwater samples were
analyzed for a combination of TPH-G, TPH-D, TPH-O, and VOCs. TPH-G, total xylene, 1,2,4-TMB, and n-
propylbenzene were detected in the groundwater sample collected from well SH-MW?7. In addition, CVOCs
including TCE, cis-DCE, trans-DCE, and vinyl chloride were detected in multiple wells. CVOC contamination
is associated with the Easterly Plume, which is further discussed in Section 16.0. Other contaminants were
not detected in the analyzed samples.

11.3.4. 2016 Agreed Order Investigation

RI activities conducted under the 2016 Agreed Order between 2016 and 2020 to further evaluate soil and
groundwater conditions for the UWT Campus in accordance with the Rl Work Plan and subsequent addenda
(Section 4.0) are summarized in Sections 11.3.4.1 and 11.3.4.2 below. Exploration locations completed
under the 2016 Agreed Order Rl in the vicinity of Shaub-Ellison are shown on Figure 11-5.

11.3.4.1. Soil Investigation Summary

Soil data gaps requiring further investigation as part of the 2016 Agreed Order Rl were not identified based
on the previous investigation results and remedial actions (remedial excavation and in-situ treatment)
completed for Shaub-Ellison between 1994 and 2010. However, environmental data collected as part of
the 2016 Agreed Order Rl to evaluate soil and groundwater conditions for the Easterly Plume (summarized
below) are being presented to further support the subsurface characterization of Shaub-Ellison and
evaluation of contaminant nature and extent.

These activities included collection of soil samples from borings A11-MW23D and A11-MW23S, which were
completed as permanent monitoring wells. A total of 17 discrete soil samples including one field duplicate
were collected from these borings at approximate depths ranging between 6 and 70 feet bgs and submitted
for a combination of TPH-G, TPH-D, TPH-O, VOC, PAH, and metal analysis. Low level concentrations of TPH-O
and cPAHs were detected in soil samples collected from approximately 6 to 7 feet bgs. Other contaminants
were not detected in the analyzed soil samples.
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11.3.4.2. Groundwater Investigation Summary

A total of 36 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 11-2) to further
evaluate groundwater conditions and define the nature and extent of contamination resulting from
historical operations at Shaub-Ellison. Groundwater samples were analyzed for a combination of TPH-G,
TPH-D, TPH-O, BTEX, and other select VOCs at well locations screened within the Qvi/Qva aquifers where
wells are screened across both deposits and the Qva aquifer (geologic and hydrogeologic conditions in the
vicinity of Shaub-Ellison are further discussed in Section 11.4.2). Groundwater monitoring activities and
results associated with Shaub-Ellison are discussed below.

m A total of 13 groundwater samples were collected from permanent monitoring wells A11-MW23S,
SH-MWS8, and BL-MW4 screened within the Qvi/Qva aquifers located downgradient, upgradient, and
cross gradient of Shaub-Ellison during the RI. Contaminants associated with Shaub-Ellison were not
detected at this location.

m A total of 23 groundwater samples were collected from permanent monitoring wells A11-MW23D,
PS-MWS8, PS-MW9, SH-MWG6, and SH-MW?7 screened within the Qva aquifer located downgradient and
upgradient of Shaub-Ellison during the RI. Results of groundwater samples collected within the Qva
aquifer indicate TPH-G was detected in wells SH-MW7 and SH-MW8. Ethylbenzene, total xylenes,
1,2,4-TMB, 1,3,5-TMB, and n-propylbenzene were detected in groundwater samples collected from
SH-MW?7. Other contaminants associated with Shaub-Ellison were not detected.

CVOCs including TCE, cis-DCE, trans-DCE, DCE and vinyl chloride detected in groundwater are associated
with the Easterly Plume, which is further discussed Section 16.0.

11.4. Conceptual Site Model

Development of the CSM for Shaub-Ellison 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 Shaub-Ellison 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 11.4.1 through 11.4.4 describe the specific elements of the Shaub-Ellison CSM.

11.4.1. Physical Setting

Multiple phases of remedial excavation and in-situ treatment have been completed following the
acquisition of the property by UW between 1994 and 2010 to address petroleum-related releases
associated with historical land use. The area encompassing Shaub-Ellison currently contains a terraced
and pedestrian pathway providing access to the central portion of the UWT Campus, which includes both
hardscape and landscaped areas.

11.4.2. Geologic and Hydrogeologic Setting

The geologic and hydrogeologic setting for Shaub-Ellison (described in the following sections) informs the
distribution of contaminants in media of potential concern. Local geology and hydrogeology in the vicinity
of Shaub-Ellison are described below in Sections 11.4.2.1 and 11.4.2.2.
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11.4.2.1. Local Geology

Geologic units present beneath Shaub-Ellison include the Qf and Qva deposits. Qvi deposits are present
upgradient and downgradient of Shaub-Ellison. Key geologic features associated with these units are
described below.

m  Fill (Qf). Fill encountered in the borings within Shaub-Ellison and the surrounding area consists of locally
derived reworked and treated ice-contact deposits and glacial outwash deposits or imported fill
material used within the former remedial excavations and construction of the terraced plaza area. Fill
extends to depths between approximately 2 and 34 feet bgs (current grade) 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 is deepest in areas of
the remedial excavation and the western portion of the Shaub-Ellison property where the area of the
former building was located. Fill is shallowest in the former South 19t Street ROW.

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 are not
present beneath Shaub-Ellison as the material has been previously excavated. However, Qvi till-like
deposits are present in the area surrounding Shaub-Ellison (wells A11-MW23S, BL-MW4, and SH-MWS8)
with a thickness of approximately 5 to 6 feet underlying the fill.

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 beneath Shaub-Ellison and
the surrounding area.

Geologic conditions in the vicinity of Shaub-Ellison are shown relative to the UWT Campus on Figure 2-7.

11.4.2.2. 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. Beneath and to the east of Pacific Avenue, the Qvi unit is
absent altogether and the Qva aquifer is unconfined. Locally, the confining silt layers have been removed
as a result of construction for Shaub-Ellison and the Snoqualmie Library and GWP Buildings. As a result,
groundwater from the Qvi aquifer flows into the Qva aquifer in this area. To the east of Shaub-Ellison, the
Qvi deposits/aquifer is absent and as a result, the Qva aquifer becomes unconfined.

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

Qvi/Qva Groundwater Occurrence and Flow

The Qvi aquifer is not present in the vicinity of Shaub-Ellison. The confining silt layer is generally absent as
a result of construction activities in this area. As a result, groundwater in this vicinity occurs primarily within
the Qva aquifer, which is locally unconfined and occurs and flows primarily within the sand and gravel layers
at depths between approximately 11 and 22 feet bgs (Table 11-5). The inferred groundwater flow direction
in the Qva aquifer across Shaub-Ellison is generally northeasterly toward the Thea Foss Waterway, which is
consistent with the generally easterly UWT Campus-wide Qvi and Qva groundwater flow directions
(Figures 2-14 and 2-19).
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The local estimated average linear groundwater velocity within the Qva aquifer is approximately 1.50 ft/day
with a hydraulic gradient of 0.05 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.

11.4.3. Sources of Contamination

The primary source of contamination at Shaub-Ellison is associated with the historical use of automobile
tire sales/service and fuel supply. As described above, automobile tire sales/service operations by
Goodyear Tire Company/Shaub-Ellison Company occurred between 1932 and 1993. The fuel supply
operations stopped before 1993 but the date is not known. Potential release mechanisms for petroleum-
related contamination include drips, leaks and/spills from tanks including USTs, drums and/or other
equipment (i.e., hydraulic hoists, floor drains, sumps) directly to soil from which contaminants migrated to
groundwater. In addition to the local release of petroleum-related contaminants to soil and groundwater,
additional sources of contamination to Shaub-Ellison include the following:

m CVOCs including PCE, TCE, cis-DCE, trans-DCE and vinyl chloride associated with upgradient and off-
property releases (i.e., Easterly Plume) have been identified. CVOC contamination that has migrated
onto Shaub-Ellison, due to releases from historical operations and land use for source areas contained
within the Easterly Plume are further discussed in Section 16.0.

m TPH associated with upgradient and off-property releases (i.e., Snoqualmie Library) have been
identified. TPH contamination is present upgradient of Shaub-Ellison due to releases from historical
operations and land use associated with the Snoqualmie Library and is further discussed in
Section 12.0.

11.4.4. Potential Receptors and Exposure Pathways

Current and future land use were considered when evaluating potential receptors and exposure pathways
for Shaub-Ellison. The current and planned future land use is a terraced plaza and pedestrian path that
consists 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.

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 Shaub-Ellison 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.
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m Surface Water. Surface water discharge from Shaub-Ellison 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 1,000 feet east of the UWT Campus.

m Indoor Air. Buildings surrounding Shaub-Ellison (Snoqualmie Library, GWP, Walsh Gardner Buildings,
and Washington State History Museum) are located more than 30 feet from the TPH-impacted soil,
therefore, are not considered to be current exposure pathways in accordance with Ecology’s VI
guidance. The potential for VI is further discussed in Section 11.6.4.

11.5. Proposed Cleanup Levels

PCULs were developed for Shaub-Ellison 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 use, potential exposure pathways, and the potential receptors specific to Shaub-Ellison. The
general process for developing the PCULs on a UWT Campus-wide basis is described in Section 3.0. The
basis for PCULs for Shaub-Ellison 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.

11.6. Nature and Extent of Contamination

11.6.1. Contaminants and Media of Concern

Characterization data for Shaub-Ellison are summarized in Tables 11-4 and 11-5 and were evaluated to
determine contaminants and media of concern for the Shaub-Ellison Site (as defined by soil and/or
groundwater PCUL exceedances). An evaluation of soil sample results representing current conditions is
presented in Table Q-19 (Appendix Q). An evaluation of groundwater sample results representing current
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conditions (i.e., groundwater samples collected between 2016 and 2020 as well as groundwater data
collected following the in-situ treatment system performance monitoring period) is presented in Table Q-20
(Appendix Q). In addition, soil and groundwater sample results representing current conditions were
screened to evaluate the potential for VI (Table Q-21, Appendix Q). Contaminants in media of concern based
on this evaluation (Tables Q-19 through Q-21) include the following;

m Soil. Previously, concentrations of 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 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 groundwater samples collected during operation of an in-situ remediation
system (discussed in Section 11.3.3) verified the contaminant removal from the property, with the
exception of TPH-G in groundwater east of the former Shaub-Ellison property. Therefore, soil is not
considered a media of concern. A discussion of sampling results for petroleum-related contaminants
is presented in Section 11.6.2.

m Groundwater. As noted above, TPH-G (primary COC) remains in groundwater east of Shaub-Ellison at
concentrations greater than the PCUL. The nature and extent of TPH-G in groundwater are further
discussed in Section 11.6.3.

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 future land use
assumptions.

Other contaminants including CVOCs including TCE, cis-DCE, and vinyl chloride were detected at
concentrations greater than the PCUL in groundwater in the vicinity of Shaub-Ellison. The occurrence of
CVOCs in groundwater is attributed to the Easterly Plume and is discussed further in Section 15.0.

Primary COCs (TPH-G, TPH-D, TPH-O, and BTEX) for soil and groundwater are shown in plan view on
Figures 11-6 through 11-13 and in cross section on Figure 11-14. The nature and extent of COCs in media
of concern are further discussed below.

11.6.2. Soil

Remedial excavation activities completed in 1994 and 1995 resulted in the removal of the majority of the
identified petroleum-related 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 service station operations).
Following the remedial excavation activities, residual TPH-G (up to 11,000 mg/kg), TPH-D (up to 9,800
mg/kg), TPH-O (up to 11,000 mg/kg), benzene (up to 9.68 mg/kg), toluene (up to 8.56 mg/kg),
ethylbenzene (up to 11.3 mg/kg) and xylenes (up to 25 mg/kg) were detected in soil samples collected to
the north and east of the remedial excavation area at depths ranging between 14.5 and 25 feet bgs current
grade. In 2006, an iSOC/bioventing in-situ remediation system was installed to address this residual
contamination and operated until May 2010. After the performance monitoring period, TPH-G, TPH-D, TPH-
O, and BTEX were not detected greater than the PCULs, and the system was deactivated with Ecology
concurrence. Post-cleanup monitoring results confirmed compliance with the cleanup standards and the
in-situ treatment system was subsequently decommissioned in 2012. Soil is no longer considered a
medium of concern based on the successful treatment of TPH-G, TPH-D, TPH-O, and BTEX.
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The nature and extent of TPH-G, TPH-D, TPH-O, and BTEX in soil are shown on Figures 11-6 through 11-9.
As indicated on these figures, the locations where TPH-G, TPH-D, TPH-O, and/or BTEX previously exceeded
the PCULs prior to in-situ treatment are identified. However, soil sample results at the identified locations
on Figures 11-6 through 11-9 are not considered to represent current conditions based on the treatment
system performance monitoring results as discussed above.

11.6.3. Groundwater

In-situ treatment of groundwater was completed between 2006 and 2010 as discussed above to address
TPH-G, TPH-D, TPH-0, and BTEX in groundwater as a result of historical land use. Following in-situ treatment,
TPH-G, TPH-D, TPH-O, and BTEX no longer exceeded the PCUL with the exception of TPH-G in groundwater
at SH-MW?7 located east of the former UST and fuel dispenser area. At this location, TPH-G was detected in
the Qva aquifer at concentrations up to 1,400 ug/L that exceeds the PCUL of 1,000 ug/L. The TPH-G
exceedance in groundwater at this location is generally bounded by wells SH-MWS8, BL-MW4, and SH-MW6.
Other petroleum-related contaminants either were not detected or were detected at concentrations less
than the PCUL following in-situ groundwater treatment.

The results for TPH-G, TPH-D, TPH-O, and BTEX in groundwater for comparison to soil are shown in plan
view on Figures 11-10 through 11-13 and cross section on Figure 11-14. CVOCs detected in groundwater
greater than the PCUL (TCE, cis-DCE, and vinyl chloride) are associated with the Easterly Plume and are
discussed further in Section 15.0.

11.7. Contaminant Fate and Transport

The fate and transport of contaminants are affected by the contaminant’s chemical properties and the
physical, chemical, and biological processes to which they are exposed. 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, groundwater contamination associated with Shaub-Ellison is located beneath
the hardscape areas (sidewalks and paved portions of Pacific Avenue), which prevents direct exposure
(Figures 11-1 and 11-14). Additionally, mobilization of COCs from precipitation is limited by stormwater
collection and drainage systems that convey the stormwater away from this area. Utility infrastructure that
could provide a preferential pathway for contaminant migration is located at an elevation above the
groundwater water table. VI is not considered a risk because residual contamination in groundwater is
situated at distances greater than the 30-foot horizontal and 15-foot vertical separation distance
recommended in Ecology’s VI Guidance.

TPH-G contamination in groundwater associated with Shaub-Ellison is limited to the area immediately east
and downgradient of the former UST and fuel dispensing area. Groundwater data indicated that TPH-G is
relatively stable and has been significantly reduced following in-situ treatment. Additionally, the Shaub-
Ellison Site is located within the Easterly CVOC plume. Collocation of CVOCs with petroleum typically
facilitates the biodegradation of the petroleum. Overall, comparative values for these geochemical
indicators within and outside the plume suggest that biodegradation may be occurring within the plume.

11.8. Summary

Historical land use of Shaub-Ellison has included automobile tire sales/service and fuel supply operations
at the property between 1932 and 1993. These historical uses resulted in the release of TPH and BTEX to
soil and/or groundwater. However, most of the identified contamination was removed through multiple
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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 operation of an in-situ remediation system that utilized bioventing and iSOCm technologies
have verified the contaminant removal from the property, with the exception of TPH-G in groundwater east
of the former Shaub-Ellison property. Currently, TPH-G exceeds the groundwater PCUL in the Qva aquifer
immediately downgradient of the remedial excavation area (SH-MW7) beneath portions of Pacific Avenue
(Figure 11-1 and Figure 11-14). Groundwater data indicated that TPH-G is relatively stable and has been
significantly reduced following in-situ treatment. Currently, groundwater contamination associated with
Shaub-Ellison is located beneath impervious areas (sidewalks and paved portions of Pacific Avenue) that
prevents direct exposure. Additionally, mobilization of COCs from precipitation is likely limited by stormwater
collection and drainage systems that convey the stormwater away from this area. VI is not considered a risk
because residual contamination in groundwater is situated at distances greater than the 30-foot horizontal
and 15-foot vertical separation distance recommended in Ecology’s VI Guidance.

Soil and groundwater data for Shaub-Ellison are presented in Tables 11-4 and 11-5, respectively. The
results for TPH-G, TPH-D, TPH-O, and BTEX in soil and the locations where TPH-G, TPH-D, TPH-O, and/or
BTEX previously exceeded the PCULs prior to in-situ treatment are shown on Figures 11-6 through 11-9.
However, as discussed above, these results are not considered representative of current conditions based
on the treatment system performance monitoring results. For consistency with the soil data, groundwater
results representing current conditions (i.e., post-treatment results) for TPH-G, TPH-D, TPH-O, and BTEX are
shown on Figures 11-10 through 11-13. Residual TPH-G contamination remaining in groundwater east of
Shaub-Ellison is shown in cross section on Figure 11-14.

12.0 REMEDIAL INVESTIGATION—SNOQUALMIE LIBRARY

12.1. Introduction

Snoqualmie Library is located within the east central portion of the UWT Campus at 1902 Commerce Street
in Tacoma, Washington (Figure 12-1). Environmental data collected during previous and more recent soil
and groundwater studies (further discussed in Section 12.3) 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 and TPH-D in soil and
TPH-D in groundwater at concentrations greater than their respective PCULs resulting from spills and/or
releases during historical operations and land use. Summary statistics for soil and groundwater identifying
COCs for Snoqualmie Library are presented in Tables Q-22 and Q-23 (Appendix Q). Specifically, these
historical operations include fuel distribution operations on the southern portion of Snoqualmie Library by
the Griffin Fuel Company, which operated between at least 1912 and at least 1969, and operations of a
power distribution house on the northern portion of Snoqualmie Library between at least 1912 and 1958.

Most of the identified soil contamination was removed through remedial excavation and soil treatment
activities completed between 1994 and 1995. The extent of residual TPH-D and TPH-G soil contamination
(Snoqualmie Library Site; Figure 12-1) currently is limited to the eastern portion of Snoqualmie Library
within portions of the Commerce Pedestrian Corridor from approximately 5 to 18 feet bgs. In groundwater,
localized exceedances and periodic TPH-D and TPH-G LNAPL were observed in the Qva aquifer immediately
downgradient of the remedial excavation area (within the Commerce Pedestrian Corridor). Note that the
Qvi aquifer is absent from this area.
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The Snoqualmie Library Building and the associated hardscape and landscape area to the east
(Commerce Pedestrian Corridor), constructed between 1995 and 1998, prevent direct contact with this
residual contamination. The stormwater collection system for the Snoqualmie Library Building and the
surrounding area prevents 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 and TPH-G
contamination and the surrounding buildings to prevent the migration of contaminant vapors from entering
occupied indoor spaces. Residual soil and groundwater contamination for the Snoqualmie Library Site (as
defined by the TPH-D and/or TPH-G PCUL exceedances) based on the post-remedial action results is
generally stable and not migrating further downgradient of this area based on the monitoring data
presented for the Snoqualmie Library 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 the central and northern
portions of Snoqualmie Library associated with the Easterly Plume. Groundwater contamination associated
with the Easterly Plume is further discussed in Section 15.0.

Snoqualmie Library (former AOC in the 1997 Agreed Order) and the Snoqualmie Library Site (residual the
TPH-G and TPH-D contamination) are shown relative to the surrounding features on Figure 12-1.
Terminology for Snoqualmie Library referenced by this Rl is described below:

m Snoqualmie Library. The source property or point of release for contamination associated with historic
operations on Pierce County Parcel No. 2019050026. Historically, the parcels were occupied by two
separate buildings with addresses of 1902 Commerce (northern building; historic Pierce County
Parcel No. 2019050010) and 1910 Commerce (southern building; historic Pierce County Parcel
No. 2019050024).

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

B Snoqualmie Library Building. Building currently occupying Snoqualmie Library. The building consists of
the redeveloped power distribution house building on the northern portion and new construction on the
southern portion.

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 16.0.

m Shaub-Ellison. The source property or point of release for contamination associated with historic

operations on Pierce County Parcel No. 2019040010, which is further discussed in Section 11.0.

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 Snoqualmie
Library are summarized below.

12.2. Property Conditions

12.2.1. Location and Description

Snoqualmie Library is located at 1902 Commerce Street within the east central portion of the UWT Campus
and is situated between the South 19t Street stairs, Milgard Hall building, and the PLT and Commerce
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Pedestrian Corridors (Figure 12-1). The ground surface surrounding Snoqualmie Library is predominantly
covered by pavement and the Snoqualmie Library building except for limited landscaped areas. The finished
floor elevation of the Snoqualmie Library building ranges between 72 and 75 feet. A storage basement is
present beneath the former power distribution house with a finished floor elevation of 66 feet. The
surrounding area slopes down to the north with ground surface elevations ranging from approximately 69
to 65 feet within the Commerce pedestrian corridor.

12.2.2. Historical Land Use

Historically, land uses have differed in the northern and southern portions of Snoqualmie Library. A former
power distribution house was historically in use in the northern portion of the property while the Griffin Fuel
Company operated in the southern portion of the property (Figure 12-2). Historical operations in the
northern and southern portions of the Snoqualmie Library are as follows:

m Northern Portion of Snoqualmie Library. The Snoqualmie Falls Power Company built a three-story
building to house its power distribution house in
the northern portion of the Snoqualmie Library
property in the early 1900s, which included nine
water-cooled electrical transformers. The
original address for the power distribution
house was 1902 South C Street (later known as
Commerce Street). The power distribution
house continued operations by various power
companies, including the Seattle Tacoma Power
Company and Puget Sound Power and Light
Company between about 1912 and 1958. After
this time, the transformer house was converted
into a warehouse for storage and later used by
the Shaub-Ellison Company to house its tire
. . . . . Photo 12-1: Circa 1940 Photograph of the Griffin Fuel Company
vulcanization business starting sometime office building in the foreground and the power distribution
between 1959 and 1983. The Shaub-Ellison house in the background.
Company continued operations at this location
until 1993.

m Southern Portion of Snoqualmie Library. A wood yard and small building were present on the southern
portion of the Snoqualmie Library property in 1896. At this location, the Griffin Fuel Company operated
between at least 1912 and at least 1969 and may have started operations as early as 1889 when
Griffin Fuel’s business started. Wood, coal, and fuel products were stored within the southern portion
of the Snoqualmie Library property for distribution and sales during the historical operations. Several
coal and wood storage areas were present in the 1912 Sanborn map (Figure 12-2). A one-story building
with an adjoining canopy located south of the power distribution house was reportedly used as an office
by the Griffin Fuel Company during its operations between at least 1940 and 1969 (Photo 12-1).
Operations at this location between the 1970s and 1990s are not known based on the available
resources. Additional details regarding operations to the south (within Cragle) are further discussed in
Section 5.0.
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12.2.3. Current and Future Land Use

UW purchased the Snoqualmie Library property and adjacent properties in the early 1990s. The
surrounding ROW (portions of Commerce Street and South 19t Street) was vacated between the late
1990s and 2002 and the historical parcel expanded to the current parcel boundary (Figure 12-3). UW was
gifted the PLT property from BNSF in 2013.

The building in the southern portion of Snoqualmie Library was demolished in the mid-1990s to construct
the new Snoqualmie Library Building. At this time, the former power distribution house was renovated and
incorporated into the new Snoqualmie Library Building. The areas to the north and east were also
redeveloped by UW for the construction of the Commerce Pedestrian Corridor and plaza, and the South
19th Street stairs. 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 Snoqualmie Library
Building footprint and associated subsurface utilities and adjacent properties are shown on Figure 12-3.

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

12.2.4. Utility Infrastructure

Current utility infrastructure within and adjacent to Snoqualmie Library with the potential to serve as
preferential pathways for contaminant migration is shown on Figure 12-3 and includes the following;:

m One north-south oriented electrical duct bank is present in the plaza. The base of the duct bank is
elevation 66 feet on the southern portion of Snoqualmie Library and 55 feet north of Snoqualmie
Library (approximately 5 to 8 feet bgs).

m One east-west oriented utilidor is present south of the former power distribution house. The elevation
of the floor of the utilidor ranges between 63 feet adjacent to the Snoqualmie Library Building
(approximately 7 feet bgs) and drops to 54 feet (approximately 14 feet bgs) as the utilidor floor crosses
below the north-south oriented duct bank described above.

m One north-south oriented 8-inch-diameter sanitary sewer line is present in the plaza with an inlet
elevation of 59 feet on the southern portion of Snoqualmie Library (approximately 10 feet bgs) and
elevation of 48 feet north of Snoqualmie Library (approximately 16 feet bgs). The sanitary sewer is
constructed of PVC and replaced the former sanitary sewer between 1995 and 1998. Two sanitary
sewer laterals enter the Snoqualmie Library Building.

m One north-south oriented 12-inch-diameter storm sewer line with multiple connections and catch
basins in the plaza is present. The invert elevations of the main stormwater line are between 62 feet
and 57 feet (approximately 5 to 7 feet bgs).

m One north-south oriented utilidor (approximately 10 feet wide and 10 feet deep) located west of the
Walsh Gardner, William W. Philip Hall, and Cherry Parkes Buildings). The elevation of the floor of the
utilidor is 48.6 feet.

Additionally, multiple other utilities service the Snoqualmie Library Building.
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12.3. 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 Snoqualmie Library and/or the surrounding area are
discussed in Sections 12.3.1 through 12.3.5 below. Sampling locations used to evaluate soil and
groundwater conditions are shown on Figures 12-4 through 12-6. Investigations completed for Snoqualmie
Library and the surrounding area to support the development of the Rl are summarized in Tables 12-1 and
12-2. Construction details for permanent monitoring wells installed within Snoqualmie Library and the
surrounding area are presented in Table 12-3. Soil and groundwater results for the subsurface
investigations completed are presented in Tables 12-4 and 12-5, respectively.

12.3.1. Pre 1997 Agreed Order Investigations and Remedial Action

An environmental investigation was completed at Snoqualmie Library prior to the 1997 Agreed Order to
evaluate soil and groundwater conditions along with 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
Snoqualmie Library on Figure 12-4.

12.3.1.1. Soil and Groundwater Investigation Summary

Investigation activities were completed at Snoqualmie Library by AGI to evaluate soil and groundwater
conditions on behalf of UW between 1993 and 1994. Investigation activities included the collection of soil
samples from HSA and hand auger borings, TP explorations, and the collection of groundwater samples
from permanent monitoring wells. These investigations included the following:

m  Completion of seven HSA borings (PS-MW1 through PS-MW5, SH-MW3, and SH-MW4) to approximate
depths ranging between 13 and 29 feet bgs. These borings were completed as permanent monitoring
wells. Soil samples collected from approximately 2.5 to 28 feet bgs in the borings were submitted for
a combination of analyses including TPH-HCID, TPHG, TPH-D, and BTEX. Two samples collected at 7.5
and 12.5 feet bgs from boring location PS-MW1 were also analyzed for metals and the other select
VOCs. TPH-G, TPH-D, and metals were detected in soil samples collected between 2.5 and 12.5 feet
bgs in boring PS-MW1. TPH-G, TPH-D, ethylbenzene, and/or total xylenes were also detected in a soil
sample collected from boring PS-MW5 at 12.5 feet bgs; TPH-G and TPH-D were detected in a soil
sample collected at 28 feet bgs in boring SH-MW4. Other contaminants were not detected in the
analyzed samples. Groundwater samples collected in June 1993 and April 1994 from monitoring wells
PS-MW1 through PS-MW5, SH-MW3, and SH-MW4 were analyzed for TPHG, TPH-D and select VOCs.
TPH-G, TPH-D, and/or BTEX were detected in groundwater samples collected from PS-MW1, PS-MW2,
PS-MW5, and SH-MWA4. In addition, CVOCs (TCE and mixed DCEs) associated with the Easterly Plume
were detected in one or more of these wells. DCA was detected in one well (PS-MW1) in one of the two
monitoring events. CVOC contamination is further discussed in Section 15.0.

m  Completion of three TPs (PS-TP1 through PS-TP3) to depths ranging between approximately 8 and
9 feet bgs in March 1994 (115). Four soil samples (two from test pit TP-1 and one each from test pits
PS-TP2 and PS-TP3) were collected from depths ranging between approximately 6 and 9 feet bgs for
chemical analysis of TPH. The soil sample from test pit PS-TP1 was also submitted for chemical analysis
of BTEX. TPH and BTEX were not detected in the analyzed soil samples.
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m Completion of a hand auger soil boring (SH-SS1) to an approximate depth of 1-foot bgs beneath the
loading dock west of the former Shaub-Ellison Building. Shallow soil samples collected at a depth of
approximately 1-foot bgs in this boring were submitted for a combination of analyses including TPH-G,
TPH-D, select VOCs, and metals. TPHD, TPH-O and metals were detected in the soil samples. Other
contaminants were not detected in the analyzed samples.

12.3.1.2. UST Removal and Remedial Action Summary

Remedial excavation and subsequent confirmation soil sampling activities were completed between 1994
and 1995 following the removal and closure of three USTs from the property (Figure 12-4). Remedial
excavation activities resulted in the removal of approximately 1,600 cubic yards of petroleum-contaminated
soil based on the initial soil characterization (described above) from two separate areas (described below).
Results of the confirmation soil samples collected at the final remedial excavation limits verified the
removal of the previously identified petroleum-contaminated soil with the exception of soil represented by
samples PS-S1, PS-S2, PS-S5, PS-S6, PS-S7, and PS-S15, collected at depths ranging between 7 to
18 feet bgs on the northern and eastern boundaries of the excavation.

USTs were generally grouped into two general areas. Details of the UST removal areas are summarized
below including the initial sampling completed, and the remedial excavation activities completed to address
the observed petroleum contamination. USTs, remedial excavation areas and confirmation soil samples
are shown on Figure 12-4.

B Heating Oil UST Area. One 500-gallon heating oil UST and associated piping were removed in
March 1994. The condition of the heating oil UST was not noted during UST removal and the volume
of soil removed was not reported following the remedial excavation activities. However, two composite
soil samples were reportedly collected at 6 feet bgs (PS-SS-3 from the south and west sidewalls and
PS-SS-4 from the north and east sidewalls of the excavation) for chemical analysis of TPH-G and TPH-D.
A base soil sample was not collected due to the presence of groundwater within the excavation. TPH-G
and TPH-D were not detected in the analyzed soil samples.

m Gasoline/Diesel UST Area. One 1,000 gasoline UST was removed in March 1994. Corrosion holes were
reportedly observed on the side of the gasoline UST following removal. The dimensions for the 1994
gasoline UST excavation reportedly measured approximately 4 feet wide by 9 feet long by 7 feet deep.
Approximately 15 cubic yards of soil were removed from this area. Five soil samples (P-SS-5 through
PS-SS-9) were collected at the final UST removal excavation limit to evaluate soil conditions at the
sidewalls and base of the excavation. Soil samples were analyzed for TPH-G and BTEX. TPH-G,
ethylbenzene and total xylenes were detected in three of the four soil samples collected at depths
ranging from approximately 5 and 7 feet bgs. An additional 950-gallon diesel UST was encountered
and subsequently removed from this area in July/August 1995 during remedial excavation. The 950-
gallon diesel UST was discovered adjacent to a previously removed gasoline UST during excavation in
1995. The tank was reportedly heavily oxidized with abundant pits and multiple corrosion holes were
observed during removal (118 and 121).

Remedial excavation activities were performed in this area in 1995 (1995 Remedial Action) to depths
ranging from approximately 16 to 21 feet bgs to remove soil with TPH-G, TPH-D ethylbenzene, and total
xylenes based on the results of the UST removal and sampling completed for the gasoline and diesel
USTs and surrounding area. Shoring was installed on the eastern boundary of the planned remedial
excavation adjacent to the former Commerce Street ROW. Fifteen discrete confirmation soil samples
(PS-S1 through PS-S15) were collected from the base and sidewalls of the remedial excavation to verify
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the removal of the petroleum-contaminated soil and were submitted for a combination of analyses
including TPH-G, TPH-D, TPH-O, BTEX, and lead. Soil represented by sample PS-S-UST-1 was
subsequently over-excavated based on the confirmation sample results. The new excavation limit was
resampled (sample PS-S5) to confirm the removal of the petroleum contamination. TPH-G and TPH-D
were detected in five of the confirmation soil samples (PS-S1, PS-S2, PS-S5, PS-S6, PS-S7, and PS-S15)
collected from the final limits of the excavation. Toluene, ethylbenzene, and total xylenes were detected
in three of the final soil samples (PS-S1, PS-S2, PS-S5, and PS-S6). Approximately 20,000 gallons of
wastewater were generated as a result of dewatering during the remedial excavation and discharged
into the City’s sanitary sewer following treatment.

Soil generated from the remedial excavations was mechanically screened, mixed with reagents, and land
farmed on Cragle and Jet Parking 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 the reuse criteria established for the project (126). Treated soil was mixed with imported soil
and placed to meet finished grades. The depth at which the treated soil was placed was not documented.

12.3.2. 1997 Agreed Order Remedial Investigation

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 generally completed east (downgradient) of Snoqualmie Library to further evaluate soil and
groundwater conditions in areas where petroleum-related contaminants were previously identified, to
evaluate soil and groundwater conditions associated with adjacent properties (i.e., Cragle [Section 5.0] and
Shaub-Ellison [Section 11.0]), to evaluate soil conditions in the vicinity of an abandoned natural gas
pipeline, and in areas not previously investigated. Investigation locations are shown on Figure 12-4.

12.3.2.1. Soil Investigation Summary
Soil investigations completed in the vicinity of Snoqualmie Library as part of the 1997 Agreed Order R
included the following:

m  Completion of four borings (PS-GW2, PS-MW6, PS-MW7, and PS-MWS8) to depths ranging between
approximately 9 to 38 feet bgs to evaluate soil and groundwater conditions in this area. Borings
PS-MW6, PS-MW7 and PS-MWS8 were completed as permanent monitoring wells to evaluate
groundwater conditions as described below (Section 11.3.2.2). A total of 10 soil samples collected
from these borings at varying depths were analyzed for TPH-G, TPH-D, TPH-O and BTEX. TPH-G and/or
TPH-D were detected in soil borings PS-MW6 and PS-MW?7 at depths ranging between 12.5 to 15 feet
bgs. Other contaminants were not detected in the remaining analyzed soil samples.

m  Completion of five DP borings (DMB-17 to DMB-21) to depths ranging between approximately 9 and
12 feet bgs to evaluate soil conditions in the former Commerce Street ROW adjacent to an abandoned
natural gas pipeline. A total of seven shallow soil samples collected from these borings at depths of 6
to 9 feet bgs were analyzed for a combination of TPH-G, TPH-D, TPH-O, BTEX, and PAHs. One sample
collected at 9 feet bgs in DMB-18 was also analyzed for select VOCs. Ethylbenzene and 1,2,4-TMB were
detected in the soil sample collected from boring DMB-18 at 9 feet bgs. Other contaminants were not
detected in the analyzed soil samples.

m  Completion of one boring (BL-MWG6) to further evaluate benzene and CVOCs in groundwater
downgradient of the Bleckert parcel located south of Snoqualmie Library. BL-MW6 was completed
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approximately 110 feet southeast of the 1995 Remedial Action Area. One soil sample collected from
this boring at approximately 30 feet bgs was analyzed for select VOCs including BTEX and TCE. VOCs
were not detected in the analyzed soil sample.

12.3.2.2. Groundwater Investigation Summary

A total of 48 groundwater samples were collected from seven permanent monitoring wells and 12
temporary wells (see Tables 12-2 and 12-3) as a part of the 1997 Agreed Order investigation. Grab
groundwater samples from temporary wells were also 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 select VOCs, except for grab
samples collected from BL-GW3_TW1, BL-GW3_TW2, BL-GW4_TW1, BL-GW4_TW2, BL-GW5,
BL-MW6_TW1, and BL-MW6_TW?2, which were only analyzed for BTEX and other select VOCs. Groundwater
from DMB-21 was only analyzed for TPH-G and select VOCs.

TPH-G, TPH-D, TPH-O, and/or BTEX were detected in multiple samples with the highest concentrations
detected in wells located downgradient from the 1995 Remedial Action area (Figure 12-4). The greatest
concentrations were detected in temporary wells PS-GW1 and PS-GW2 and permanent wells PS-MW6 and
PS-MW?7. CVOCs including TCE, cis-DCE, trans-DCE, DCE and vinyl chloride associated with the Easterly
Plume were also detected in groundwater, which is further discussed in Section 15.0.

12.3.3. Supplemental Investigations Under the 1997 Agreed Order

Supplemental investigation activities were completed in accordance with the 1997 Agreed Order to further
evaluate groundwater conditions for Snoqualmie Library and the surrounding area in 2013. Supplemental
investigation activities are summarized in Section 12.3.3.1 below. Investigation locations are shown on
Figure 12-4.

Supplemental groundwater monitoring for Snoqualmie Library included the collection of samples from nine
existing monitoring wells (see Table 12-2) generally located east of the 1995 Remedial Action area. Water
samples were analyzed for a combination of TPH-G, TPH-D, TPH-O and VOCs. One sample collected from
BL-MW3 was also analyzed for PAHs and metals. TPH-D and n-propylbenzene were detected in wells
PS-MW6 and PS-MW?7. In addition, CVOCs (TCE, cis-DCE, trans-DCE, DCE, and vinyl chloride) and/or metals
were detected in multiple wells. CVOC contamination is associated with the Easterly Plume, which is further
discussed in Section 15.0. Metals detected in well BL-MW3 are further discussed in Section 5.0 (Cragle).

12.3.4. 2016 Agreed Order Remedial Investigation

RI activities conducted under the 2016 Agreed Order between 2016 and 2020 to further evaluate soil and
groundwater conditions for Snoqualmie Library in accordance with the Rl Work Plan and subsequent
addenda (Section 4.0) are summarized in Sections 12.3.4.1 and 12.3.4.2 below. These activities included
the collection of soil samples from one supplemental soil boring and the collection of groundwater samples
from seven permanent groundwater monitoring wells (see Tables 12-1 and 12-2). Exploration locations for
the 2016 Agreed Order Rl are shown on Figure 12-5.

12.3.4.1. Soil Investigation Summary
Additional soil data gaps requiring further investigation for Snoqualmie Library as part of the RI were not
identified by the Rl Work Plan based on the results of previous investigations (described above) and the
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results of capital projects completed on adjacent properties (described below). However, soil samples
collected from boring A11-MW26S completed east of Snoqualmie Library (Figure 12-5) to evaluate the
nature and extent of contamination associated with the Easterly Plume were also used to further evaluate
soil conditions associated with Snoqualmie Library. From this location, a total of seven soil samples
collected at approximate depths ranging between 5 to 30 feet bgs were analyzed for TPH-G, TPH-D, TPH-O,
BTEX, and select VOCs. In addition, a soil sample collected from approximately 5 feet bgs was also analyzed
for PAHs and metals in addition to the TPH and VOC analysis. TPH-D was detected at a depth of 22 to
23 feet bgs in one soil sample and naphthalene was detected in one soil sample collected from 5 feet bgs.
CVOCs (TCE) associated with the Easterly Plume were also detected in select soil samples and are further
discussed in Section 15.0. Other contaminants were not detected in the analyzed soil samples.

12.3.4.2. Groundwater Investigation Summary

A total of 41 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 12-2) to further
evaluate groundwater conditions and define the nature and extent of contamination resulting from
historical operations at Snoqualmie Library. Groundwater samples were analyzed for a combination of
TPH-G, TPH-D, TPH-O, BTEX, and select VOCs at well locations screened within the Qvi aquifer, Qvi/Qva
aquifers where the Qvi and Qva silt layers are absent, and Qva aquifer (geologic and hydrogeologic
conditions in the vicinity of Snoqualmie Library are further discussed in Section 12.4.2). Groundwater
monitoring activities and results associated with Snoqualmie Library are discussed below.

m A total of six groundwater samples were collected from monitoring well BL-MW3 screened within the
Qvi aquifer located downgradient of the Snoqualmie Library Building during the RI. Petroleum-related
contaminants associated with Snoqualmie Library were not detected in the analyzed groundwater
samples at this location.

m A total of 19 groundwater samples were collected from monitoring wells BL-MW4, BL-MWG6,
A11-MW26S, and CR-MW12 screened within the Qvi/Qva aquifers (where hydraulically connected)
located downgradient of the Snoqualmie Library Building during the RI. Results of groundwater samples
collected within the Qvi aquifer identified TPH-G, TPH-D, and n-propylbenzene in well A11-MW26S.
Other contaminants were not detected in the analyzed samples.

m A total of 16 groundwater samples were collected from monitoring wells PS-MW6, PS-MW7, and
PS-MW8 screened within the Qva aquifer located downgradient of the Snoqualmie Library Building
during the RI. Results of groundwater samples collected within the Qva aquifer identified TPH-G, TPH-
D, TPH-O benzene, total xylene, 1,2,4-TMB, and/or n-propylbenzene in wells PS-MW6 and PS-MW7. The
laboratory flagged select detected TPH-G and TPH-O concentrations and indicated the detection in the
TPH-D range was impacting the TPH-G and TPH-O results. Low-level concentrations of TPH-O were also
detected in well PS-MWS8 during the 2016 sampling event. Additionally, abnormally high concentrations
of TPH-D, TPH-G, and TPH-D were detected in groundwater samples collected from monitoring well PS-
MW?7 in September 2019 (see Table 12-5) and were interpreted to be potential LNAPL. LNAPL is an
immiscible organic liquid that is less dense than water (1035). Therefore, groundwater sampling
protocols were updated following the September 2019 groundwater monitoring event to include LNAPL
measurements during groundwater sampling of wells A11-MW26S and PS-MW6 through PS-MWO.
LNAPL was observed in wells PS-MW6 and PS-MW?7 during subsequent monitoring events as follows:

= PS-MW6. 0.03 feet of LNAPL was measured during the March 2020 monitoring event.
= PS-MW?7. 0.03 feet of LNAPL was measured during the September 2020 monitoring event.
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LNAPL was not observed during other sampling events or other wells. CVOCs (TCE, trans-DCE, cis-DCE, DCE
and vinyl chloride) associated with the Easterly Plume were also detected in select groundwater samples
and are further discussed in Section 15.0.

12.3.5. Capital Projects

Investigation and remedial action activities were necessary to implement UW Capital Projects. Capital
projects and investigation activities in the vicinity of Snoqualmie Library are summarized in
Sections 12.3.5.1 through 12.3.5.3. Soil and groundwater sampling locations are shown on Figure 12-7.

12.3.5.1. Phase IIB Utility Capital Project

Environmental investigations were completed in 2002 as part of the planning and design for landscaping
and utility installation activities to be completed west of Cherry Parkes Buildings (155). As part of this
investigation, five borings (Phase Il B-17 through Phase Il B-20 and BL-MW7) were completed to depths up
to approximately 30.5 feet bgs to evaluate soil in this area. Boring BL-MW7 was completed as a permanent
groundwater well. A total of 10 soil samples collected from these borings at varying depths were analyzed
for TPH-G, TPH-D, TPH-O, BTEX and select VOCs. Two shallow samples collected from BL-MW7 and
Phase Il B-20 were only submitted for metals. TPH-G and total xylenes were detected in soil from boring
Phase Il B-18 at a depth of approximately 15.5 to 16 feet bgs. Metals were detected in the soil samples
collected from BL-MW?7 and Phase Il B-20. 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 utility work completed.

12.3.5.1.Walsh Gardner Capital Project

A 575-gallon heating oil UST was removed from within the Walsh Gardner Building located at 1908 Pacific
Avenue in April 1996. Visual inspection of the UST indicated slight corrosion and pitting, but no visible
holes. Approximately 5 cubic yards of soil were excavated and transported to Jet Parking for treatment
during UST removal activities. A total of five soil samples were collected at the final limit of the UST removal
excavation and analyzed for TPH and BTEX. Low level concentrations of TPH-O were detected in two soil
samples collected from the north and west sidewalls. Other contaminants were not detected. In addition,
approximately 20,000 gallons of groundwater generated as part of the Walsh Gardner Capital Project
were stored in a storage tank for treatment and discharged to the City’s sanitary sewer.

12.3.5.2. Cherry Parkes Capital Project

Three soil borings (CP-B3, CP-B4A, CP-B4B) were completed in April 2002 at the Cherry Parkes Building
Capital Project located east of Snoqualmie Library. The purpose of the investigation was to characterize
property soil and shallow groundwater in preparation for construction. The borings were completed to
depths ranging between approximately 6 to 40 feet bgs. In addition, one groundwater sample was collected
from a temporary well at CP-B4A. Soil and groundwater samples collected from the borings were analyzed
for a combination of TPH, VOCs and metals. Metals were detected in the analyzed soil samples. TPH and
VOCs were not detected in the analyzed soil samples. Toluene was detected in the analyzed groundwater
sample. Other contaminants were not detected in the groundwater sample.

12.3.5.3.William W. Philip Hall Capital Project

Six soil borings (AH-BO1 through AH-BO6) were completed at the William W. Philip Hall (former
Assembly Hall) Building located at 1912 Pacific Avenue between 2004 and 2006 to characterize property
soils in preparation for the construction of the William W. Philip Hall Building. The borings were completed
to depths ranging between approximately 5 to 15 feet bgs. In addition, two borings (AH-BOX-O1 and
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AH-BOX-02) were completed to depths between approximately 3 to 5.5 feet bgs to characterize material
used to infill a former concrete vault in the southern portion of this property (not shown on Figure 12-7).
Soil samples collected from the borings were analyzed for TPH, metals, VOCs and PAHSs.

TPH and VOCs were not detected in the analyzed soil samples. Other potential contaminants of concern
including total cPAHs and metals were identified in the analyzed soil samples. Metals and cPAHs from this
area are further discussed in Section 17.0 (Area-Wide Soil).

12.4. Conceptual Site Model

Development of the CSM for Snoqualmie Library 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 Snoqualmie Library 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 12.4.1 through 12.4.4 describe the specific elements of the Snoqualmie Library
CSM.

12.4.1. Physical Setting

Snoqualmie Library is located in the east-central portion of the UWT Campus. Demolition of former
structures and remedial excavation was completed following property acquisition by UW in the early 2000s
to support the UWT Campus Master Plan for higher education and learning. The Snoqualmie Library and
the east adjacent Commerce Pedestrian Corridor were completed in the late 1990s.

12.4.2. Geologic and Hydrogeologic Setting

The geologic and hydrogeologic settings for Snoqualmie Library (described in the following sections) inform
the distribution of contaminants in media of potential concern. Local geology and hydrogeology in the
vicinity of Snoqualmie Library are described below in Sections 12.4.2.1 and 12.4.2.2.

12.4.2.1. Local Geology
Geologic units present beneath Snoqualmie 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 beneath Snoqualmie Library and the surrounding area consists
of locally derived reworked and treated ice-contact deposits and glacial outwash deposits or imported
fill material used within the former remedial excavations and construction of the terraced plaza area.
Fill extends to depths of between approximately 8 and 21 feet bgs (approximate elevation 58 to
44 feet10) within the 1995 remedial excavation footprint west of the former Commerce Street ROW.
The imported fill is composed of silty sand with trace gravel. Fill material in the area east of the
Snoqualmie Library is composed of brown and gray silty sand, and sand with silt and gravel that extends
to depths between approximately 6 and 14 feet bgs.

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

10 Previous ground surface elevation 66 feet based on 1995 Grading and Drainage Plan (Sheet C2.00).
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deposits were observed east and south of Snoqualmie Library and range in thicknesses of 2 to 8 feet
and consist of Qvi till-like deposits and Qvi channel deposits.

m Glacial Outwash Deposits (Qva Sands/Gravels and Qva Silt). Qva deposits beneath Snoqualmie Library
consist of sand/gravel to the full depth explored.

12.4.2.2. 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. Locally, the confining silt layers have been removed
as a result of construction for the Snoqualmie Library. Additionally, incision 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) to the south of Snoqualmie Library (further
discussed in Section 5.4). As a result, groundwater contained within the Qvi aquifer either drains into the
underlying Qva aquifer or is locally absent.

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

Qvi/Qva Groundwater Occurrence and Flow

The Qvi aquifer is generally not observed in the vicinity of Snoqualmie Library except to the west and north
of this location (Figures 2-14 through 2-16). Where present, the Qvi aquifer is primarily contained within
the sand and gravel seams of the Quvi till-like deposits and Qvi channel deposits. Monitoring wells east of
Snoqualmie Library are screened across both the Qvi and Qva deposits where the confining silt layers are
absent. The underlying Qva aquifer is locally unconfined and occurs and flows primarily within the sand and
gravel layers at depths between approximately 13 and 2 feet bgs (Table 12-5). The inferred groundwater
flow direction in the Qvi/Qva aquifers across Snoqualmie Library is generally east-northeast toward the
Thea Foss Waterway, which is consistent with the generally easterly UWT Campus-wide Qvi and Qva
groundwater flow directions (Figures 2-14 and 2-19).

The local estimated average linear groundwater velocity within the Qva aquifer is approximately 1.50 ft/day
with a hydraulic gradient of 0.05 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.

12.4.3. Sources of Contamination

The primary source of petroleum contamination is historical releases from the former gasoline and diesel
USTs that were in place at the Snoqualmie Library Site prior to removal in 1994 and 1995. Other non-
petroleum COCs Associated with off-Snoqualmie Library sources that have migrated onto the Snoqualmie
Library Site are not included in this section and are discussed in other plume-specific sections of this RI
Report (Section 15.0 Easterly Plume).

12.4.4. Potential Receptors and Exposure Pathways

Current and future land use were considered when evaluating potential receptors and exposure pathways
for Snoqualmie Library. The current and planned future land use is a UWT Campus Building
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(Snoqualmie Library) with adjacent UWT Campus parking and pedestrian corridors, 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.

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 Snoqualmie Library 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 Snoqualmie Library is not considered to be a current
exposure pathway because the majority of the ground surface is capped with hardscapes, stormwater
is directed to stormwater utilities, and the Thea Foss Waterway is more than 1,000 feet east of the
UWT Campus.

m Indoor Air. VI into the Snoqualmie Library Building and surrounding buildings is considered an exposure
pathway based on the concentrations and location of TPH-impacted soil and groundwater. The potential
for VI and impacts to indoor air is further discussed below in Section 12.6.4.

12.5. Proposed Cleanup Levels

PCULs were developed for the Snoqualmie Library 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 Snoqualmie Library. The general process for developing the PCULs on a UWT Campus-wide basis is
described in Section 3.0. The basis for PCULs for Snoqualmie Library 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

GEOENGINEERS /;/ June 30,2023 | Page 157

File No. 0183-109-13



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 vapor intrusion 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.

12.6. Nature and Extent of Contamination
12.6.1. Contaminants and Media Concern

Characterization data for Snoqualmie Library are summarized in Tables 12-4 and 12-5 and were evaluated
to determine contaminants and media of concern for the Snoqualmie Library 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-22 (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-23 (Appendix Q). In addition, soil and groundwater sample results
representing current conditions were screened to evaluate the potential for VI (Table Q-24, Appendix Q).
Contaminants in media of concern based on this evaluation (Tables Q-22 through Q-24) include the
following:

m  Soil. TPH-G and TPH-D were identified as primary soil COCs for Snoqualmie Library based on the source
of contamination to soil (historical releases from gasoline and diesel USTs) and the characterization
results. Most of this contamination was removed as a result of the 1994/1995 Remedial Action as
described in Section 12.3. Residual TPHG and TPH-D remain in place at concentrations exceeding the
soil PCULs east of the 1994/1995 Remedial Action area. In addition, ethylbenzene and xylenes were
identified as secondary soil COCs for Snoqualmie Library. Ethylbenzene and total xylene are considered
secondary COCs because these contaminants either are collocated with one or more primary soil COC
and infrequently exceed the PCULs. Furthermore, the results of the 2016 Agreed Order RI indicate
ethylbenzene and total xylene 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 12.6.2.

m Groundwater. TPH-D was identified as a primary groundwater COC for Snoqualmie Library based on
results of the 2016 Agreed Order groundwater investigation in which TPH-D exceeded the groundwater
PCUL during one or more monitoring events results between 2016 and 2020. TPH-G and TPH-O are not
considered COCs because these chemicals exceeded the PCUL during one sample event (March 2019)
when LNAPL was interpreted to be analyzed and the laboratory indicated the detected TPH-G and TPH-O
concentrations were due to overlap with the TPH-D range and considered estimated. 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 12.6.3.
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m Soil Vapor. Based on the screening of soil and groundwater data, TPH-G and TPH-D 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 SLs for the protection of commercial workers. An evaluation of
VI potential is further discussed in Section 12.6.4.

Naphthalene, 1,2,4-TMB, and ethylbenzene were detected in boring DMB-18 at concentrations greater than
the PCUL. However, these contaminants were not detected within the Snoqualmie Library source area
and/or are located a significant distance away from the source area. The nature and extent of naphthalene,
1,2,4-TMB, and ethylbenzene in boring DMB-18 are discussed further in Section 17.0 (Area-Wide Soil).
Additionally, CVOCs (TCE) were detected in soil in boring A11-MW26S, located east of Snoqualmie Library,
and in groundwater at multiple locations upgradient and downgradient of the Snoqualmie Library at
concentrations greater than the PCUL. The occurrence of CVOCs (TCE, cis-DCE, and vinyl chloride) in soil
and groundwater is attributed to the Easterly Plume, as discussed further in Section 15.0, which sources
upgradient of Snoqualmie Library and has migrated beneath Snoqualmie Library.

Petroleum-related COCs (TPH-G, TPH-D, and BTEX) for soil and groundwater are shown in plan view on
Figures 12-7 through 12-12 and in cross section on Figure 12-13. The nature and extent of COCs in media
of concern are further discussed below.

12.6.2.Soil

Remedial excavation activities completed between 1994 and 1995 resulted in the removal of the majority
of the identified petroleum-related contamination associated with historical land uses (i.e., former USTs
utilized as a part of the historical fuel distribution). Following the remedial excavation activities, residual
TPH-G (up to 2,700 mg/kg), TPH-D (up to 5,660 mg/kg), ethylbenzene (up to 0.51 mg/kg), and xylenes (up
to 2.6 mg/kg) were detected in soil samples collected along the eastern sidewall of the remedial excavation
area at depths ranging between 5 to 18 feet below current grade. Based on the relative age of the soil
samples (greater than 20 years old), it is anticipated that some degree of natural attenuation has occurred
at this location to reduce the overall contaminant mass based on the overall decrease in contaminant
concentrations observed in groundwater. In addition, TPH-G was also detected at a concentration of
40 mg/kg in soil, which slightly exceeded the PCUL of 30 mg/kg in a 1993 sample collected in boring
SH-MW4 at a depth of 28 feet bgs. It is believed that the soil represented by this sample has attenuated
and is no longer considered representative of current conditions due to the relative age of this sample
(more than 30 years old) and magnitude of exceedance.

The nature and extent of TPH-G, TPH-D, and BTEX in soil are shown on Figures 12-7 through 12-9. The
residual TPH-G and TPH-D concentrations exceed the SLs for the protection of VI at multiple locations. The
potential for VI from the residual TPH-G and TPH-D is further discussed in Section 12.6.4.

12.6.3. Groundwater

The nature and extent of groundwater COCs (TPH-D) for Snoqualmie Library are based on the results of the
2016 Agreed Order RI, which is representative of current conditions. As previously discussed, abnormally
high concentrations of TPH-G, TPH-D, and TPH-O were detected in a groundwater sample collected from
monitoring well PS-MW7 in September 2019. This result is interpreted to be biased by the presence of
LNAPL in the sample observed at this location and is not considered to be representative of current
groundwater conditions based on subsequent monitoring events in which TPH-G and TPH-O either were not
detected or were detected at concentrations less than the PCUL. TPH-D contamination was detected in the
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Qva aquifer during more than one monitoring event during the 2016 Agreed Order RI in wells PS-MW86,
PS-MW7, and/or A11-MW26S east and downgradient of the 1995 Remedial Action area, which is
considered to represent actual groundwater conditions.

TPH-D was detected at concentrations greater than the PCUL ranging from 620 to 21,000 ug/L (excluding
the September 2019 result) in this area. LNAPL was also periodically measured up to 0.03 feet in wells
PS-MW6 and PS-MW?7. The extent of LNAPL in the vicinity of these wells is estimated to be approximately
280 square feet with an estimated volume of 125 gallons. The downgradient extent of TPH-D contamination
in groundwater is estimated to be in close proximity to well A11-MW26S in which TPH-D ranged from non-
detect up to 690 pg/L. TPH-D was not detected in groundwater at locations PS-MWS8 and BL-MWA4.

TPH-D groundwater data from December 2016 and the semi-annual sampling events completed between
March 2019 and September 2020 as well as groundwater data for TPH-G and BTEX (for comparison to the
soil results) are shown on Figures 12-10 through 12-12. CVOC (TCE, cis-DCE, and vinyl chloride)
contamination in groundwater in the vicinity of Snoqualmie Library is discussed further in Section 15.0.

12.6.4. Soil Vapor and Indoor Air

TPH-G and TPH-D were identified as COCs 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
based on the results of the soil and groundwater representing current conditions. 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 and 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
Snoqualmie Library and the surrounding area is discussed below:

= Residual TPH-D and TPH-G contamination at locations PS-MW5, PS-S1, PS-SS-6, and PS-MW7
are located at a distance greater than the recommended 30 feet separation distance
recommended by Ecology under the VI guidance from any enclosed space. Therefore, the
residual TPH-D and TPH-G contamination is not a potential threat for VI in this area.

= Residual TPH-D and TPH-G contamination at locations PS-S6 and PS-S7 are located at a
distance within the recommended 30 feet separation distance, but greater than the 15 feet
vertical separation recommended by Ecology under the VI guidance from any enclosed space.
The base of the sanitary sewer and utilidor is within 15 vertical feet of the TPH-D contaminated
soil and may serve as preferential pathways for soil vapor. However, the horizontal distance
along the utility trenches to the Snoqualmie Library Building is approximately 40 feet bgs, which
is likely a sufficient distance to allow for the biodegradation of vapors based on the distance.
Additionally, the Snoqualmie Library Building is considered a commercial building with an HVAC
system that maintains a positive pressure and at least 0.5 air exchanges per hour, further
reducing the potential for vapor intrusion. Therefore, the residual TPH-D and TPH-G
contamination is not a potential threat for VI in this area.

m Petroleum-Related Groundwater Contamination. LNAPL was measured periodically in wells PS-MW6
and PS-MWY7 and the anticipated extent of LNAPL is shown on Figure 12-11. The anticipated extent of
LNAPL is greater than 30 feet from nearby buildings which is sufficient distance to allow for the
biodegradation of vapors. Therefore, TPH is not considered a potential threat.
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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
Snoqualmie Library, is further discussed in Section 15.0.

12.7. 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 Snoqualmie Library is located beneath the landscape
and hardscape areas with limited vegetation areas that prevent direct exposure (Figures 12-1 and 12-13).
Additionally, mobilization of COCs from precipitation is likely limited by stormwater collection and drainage
systems that convey the stormwater away from this area. Utility infrastructure that could provide a
preferential pathway for contaminant migration is located at an elevation above the groundwater water
table and sufficient distance from buildings to prevent vapor intrusion.

Overall, groundwater monitoring completed for the 2016 Agreed Order Rl indicates that soil COCs except
for TPH-D are not impacting groundwater. Although present, TPH-D contamination in groundwater
associated with Snoqualmie Library is limited to the area immediately downgradient of the residual soil
contamination remaining in place at the eastern boundary of the 1995 Remedial Action area within
Commerce Pedestrian Corridor. While limited LNAPL was observed in wells adjacent to the 1994/1995
Remedial Action Area, groundwater data indicate the TPH concentrations in groundwater are stable and/or
are slowly decreasing over time through natural attenuation processes. As previously discussed, 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).

Adsorption and biodegradation are believed to be the likely active plume-stabilizing processes occurring for
the Snoqualmie Library Site to limit the migration of the observed LNAPL based on the results of the RI.
Additionally, fine-grained soil with a low effective porosity observed within the Qva aquifer in borings at this
location serves to slow the downgradient migration of TPH-D by providing a matrix for ongoing diesel
adsorption. TPH-D mobility and concentration are reduced as diesel sorbes to the soil matrix.
Biodegradation is a destructive attenuation mechanism whereby microbes in the subsurface oxidize TPH
through metabolic processes and is most effective in aerobic conditions (1055). Comparing average values
for geochemical parameters such as DO, ORP, nitrate, sulfate, and methane for groundwater in monitoring
wells within the plume (A11-MW26S, PS-MW6, and PS-MW?7) to those outside the plume (BL-MW3,
BL-MW4, BL-MW6, PS-MWS8, and PS-MW9) can provide an indication as to whether biodegradation is
occurring. Increasing concentrations of methane, and decreasing concentrations of DO, nitrate, sulfate,
and ORP values are indicative of active biodegradation. Additionally, the Snoqualmie Library Site is within
the Easterly CVOC plume footprint. Collocation of CVOCs with petroleum typically facilitates the
biodegradation of petroleum. Overall, comparative values for these geochemical indicators within and
outside the plume suggest that biodegradation may be occurring within the plume.

12.8. Summary

Historical land use of Snoqualmie Library has included fuel supply and distribution operations by the
Griffin Fuel Company, which operated between at least 1912 and at least 1969, and Snoqualmie Falls
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Power Company operations in the northern building. These historical uses resulted in the release of TPH-D,
TPH-G, and/or BTEX to soil and/or groundwater. However, most of the identified soil contamination was
removed through remedial excavation completed between 1994 and 1995. The extent of residual soil
contamination is currently limited to the eastern portion of Snoqualmie Library beneath portions of the
Commerce Pedestrian Corridor from approximately 5 to 18 feet bgs (current grade) based on the results of
the RI (Figure 12-1 and 12-13). Residual contamination for the Snoqualmie Library Site (as defined by soil
and groundwater PCUL exceedances based on current conditions) is generally stable and not migrating
further downgradient of this area due to biodegradation and potential adsorption based on the groundwater
monitoring data. Periodic LNAPL has been observed in wells PS-MW6 and PS-MW7 between 2019 and
2020 in the Qva aquifer immediately downgradient of the 1994/1995 Remedial Action area.

The Snoqualmie Library Building and associated surrounding hardscapes (sidewalks) constructed between
1995 and 1998 prevent direct contact with contaminants. The stormwater collection system for the
Snoqualmie Library Building and the surrounding area prevents 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 and TPH-G contamination and the surrounding buildings to prevent the
migration of contaminant vapors from entering occupied indoor spaces.

Soil and groundwater data for the Snoqualmie Library Rl are presented in Tables 12-4 and 12-5,
respectively. The nature and extent of COCs in soil and groundwater constituting the Snoqualmie Library
Site are shown in plan view on Figure 12-1, by chemical/media on Figures 12-7 through 12-12, and in cross
section on Figure 12-13.

13.0 REMEDIAL INVESTIGATION—WESTERLY PLUME

13.1. Introduction

The Westerly Plume is generally located between Court F and Jefferson Avenue (west-east) and north of
South 17t Street and north of South 21st Street (north-south) in Tacoma, Washington (Figure 13-1). The
Westerly Plume consists of multiple commingled plumes in two aquifers from eight identified source areas.
Environmental data collected during previous and more recent soil and/or groundwater environmental
studies (further discussed in Section 13.3) provide the information needed to define the nature and extent
of contamination in media of concern to complete an evaluation of cleanup actions to address the identified
contamination. These data indicate the presence of CVOCs including PCE, TCE, DCE, cis-DCE, vinyl chloride,
and/or DCA in soil and groundwater at concentrations greater than their respective PCULs resulting from
spills and/or releases associated with historical operations and land use from eight separate source areas
including discharge of process water with solvents to the City of Tacoma sanitary sewer and a potential dry
well in the Tacoma Avenue South. The potential dry well may have been connected to former operations at
one of the source areas. Summary statistics for soil and groundwater identifying COCs for the Westerly
Plume are presented in Tables Q-25 and Q-26 (Appendix Q).

Primary source areas to the Westerly Plume include: (1) 1701 Tacoma Avenue South, (2) 1755 Fawcett
Avenue, and (3) 1742 Jefferson Avenue located within the UWT Campus, plus five additional sources
located upgradient (west) of UWT Campus including: (1) 1722 Tacoma Avenue South, (2) 1904-1908
Tacoma Avenue South, (3) 1922 Tacoma Avenue South, (4) 1934-1938 Tacoma Avenue South, and
(5) discharges from the City’s sanitary sewer located within the Tacoma Avenue South ROW (Figure 13-1).
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Other potential contaminant sources to the Westerly Plume were identified based on historical operations
and land use as discussed in the Rl Work Plan. However, the results of the Rl confirm that these potential
source areas are not contributing to the Westerly Plume.

PCE and TCE were identified as the primary COCs in soil and groundwater due to their widespread nature
throughout the Westerly Plume. Other COCs including cis-DCE, DCE, vinyl chloride, and DCA are generally
located in close proximity to the source area and are limited in extent. The contaminant distribution of the
Westerly Plume is highly influenced by the chemical properties of contaminants, the location of the eight
sources of contamination, underlying geology and hydrogeology, and the presence of building drains and
storm utilities. The greatest concentrations of COCs in soil and groundwater are located in the area of
Tacoma Avenue South. In soil, the highest detected concentrations are generally within the vicinity of
Tacoma Avenue South and near the intersection of South 19t Street and Market Street. COCs were
detected at concentrations exceeding the PCUL in soil range from near the ground surface (within the
individual source areas) up to approximately 60 feet bgs. In groundwater, TCE is widespread throughout
the Westerly Plume in both the Qvi and Qva aquifers extending east to Jefferson Avenue with the greatest
TCE concentrations in the vicinity of Tacoma Avenue South. Other contaminants including PCE, cis-DCE,
DCE, vinyl chloride, and DCA are limited in extent and are generally limited to the Qvi aquifer between
Tacoma Avenue South and Fawcett Avenue.

Soil and groundwater contamination for the Westerly Plume Site (as defined by PCE, TCE, cis-DCE, DCE,
vinyl chloride, and DCA PCUL exceedances; Figure 13-1) is predominantly beneath portions of the UWT
Campus that are capped by paved ROWSs, parking lots, and/or buildings preventing direct exposure.
However, CVOC-contaminated groundwater collected by building drains discharging to the City’s stormwater
system and/or groundwater infiltration into the City’s stormwater pipes (each of which discharges to the
Thea Foss Waterway) may be a complete exposure pathway to surface water. Modeling results based on
sub-slab vapor sampling and indoor air sampling indicate that there is a low potential for VI into the
occupied spaces at a concentration that would exceed the indoor air cleanup criteria. Overall, groundwater
monitoring completed as part of the 2016 Agreed Order Rl indicates that the leading edge of the Westerly
Plume Site is stable and is not continuing to migrate toward the Thea Foss Waterway.

The Westerly Plume is shown relative to the surrounding features on Figure 13-1. Terminology for the
Westerly Plume referenced by this Rl is described below:

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. Sources to the Westerly Plume include the
following:

= 1701 Tacoma Avenue South (Upton—UWT Campus Source Area). The source or point of
release for contamination associated with historic dry cleaner operations on Pierce County
Parcel No. 2017110010 (1701 Tacoma Avenue South).

= 1742 Jefferson Avenue (1742 Jefferson—UWT Campus Source Area). The source or point of
release for CVOC contamination associated with the use of solvents during historic automotive
service station operations on Pierce County Parcel No. 2017060030. Petroleum-related
contamination associated with historic automotive service station operations at
1742 Jefferson Avenue (Standard Oil Station) is further discussed in Section 8.0.

= 1755 Fawcett Avenue (Kelly—UWT Campus Source Area). The source or point of release for
CVOC contamination associated with historic cleaner operations on Pierce County Parcel No.
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201709011. Petroleum-related contamination associated with historical motorcycle repair
operations at Kelly is further discussed in Section 10.0.

= 1722 Tacoma Avenue South (Upgradient Source Area to the UWT Campus). The source or
point of release for CVOC (and potentially benzene) contamination associated with historic
photo metal engraving operations on Pierce County Parcel No. 2017120080. The current
owner (1722 Tacoma Ave, LLC) was designated a potentially liable party (PLP) by Ecology on
March 4, 2020.

= 1904-1908 Tacoma Avenue South (Upgradient Source Area to the UWT Campus). The source
or point of release for CVOC contamination associated with historic auto repair operations on
Pierce County Parcel Nos. 2019120010 and 2019120020.

= 1922 Tacoma Avenue South (Upgradient Source Area to the UWT Campus). The source or
point of release for CVOC contamination associated with historic brake repair and tire service
operations on historical Pierce County Parcel Nos. 2019120030, 2019120040, and
2019120050. The current Pierce County Parcel No. 2019120131 is a compilation of 10
historic parcels including source property 1934-1938 Tacoma Avenue South.

= 1934-1938 Tacoma Avenue (Upgradient Source Area to the UWT Campus). The source or
point of release for CVOC contamination associated with historic camshaft repair operations
on historical Pierce County Parcel Nos. 2019120009, 2019120010, 2019120012, and
2019120013. The current Pierce County Parcel No. 2019120131 is a compilation of 10
historic parcels including source property 1922 Tacoma Avenue South.

= Tacoma Avenue South Sanitary Sewer (Upgradient Source Area to the UWT Campus). The
source or point of release for CVOC contamination associated with releases from an
approximate 1,075-foot section of the City-owned sanitary sewer utility located in the
Tacoma Avenue South ROW generally between South 17th Street and South 21st Street.

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 the Westerly
Plume are summarized below.

13.2. Property Conditions

General property conditions for the Westerly Plume area are described in Section 13.2.1. Property
conditions specific to the eight individual source areas including location, historical land use, current and
future land use, and utility infrastructure are described in Sections 13.2.2 through 13.2.9.

13.2.1. Westerly Plume

13.2.1.1. Location and Description

The Westerly Plume is located within UWT Campus generally west of Jefferson Avenue and includes areas
to the west and north of the UWT Campus boundary. The Westerly Plume is generally located between
Court F (western extent), South 17t Street (northern extent), South 21st Street (southern extent), and
Jefferson Avenue (eastern extent). This area is predominantly occupied by vegetated (grass) lots with paved
parking lots and buildings for academic, residential, and commercial purposes. The ground surface across
this area generally slopes east toward the Thea Foss Waterway from approximately elevation 250 feet along
Court F to elevation 90 feet at Jefferson Avenue over an approximate distance of 2,000 feet.
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13.2.1.2. Historical Land Use

General historic land use in the western portion of the UWT Campus is primarily residential with commercial
and residential buildings. Historical building footprints and associated commercial uses and/or features
are shown on Figure 13-2. Historical residential structures are not shown on Figure 13-2 for simplicity.

13.2.1.3. Current and Future Land Use

The land encompassing the Westerly Plume currently contains paved City ROWs and vacant lots as well as
residential, commercial, and academic buildings. UW acquired a majority of the properties contained within
the Westerly Plume since the mid-1990s. However, some properties within the UW Master Campus
boundary are not owned by UW as shown on Figure 13-3. Properties may be acquired under the
UWT Campus Master Plan as they become available for purchase.

Future land use is anticipated to remain a mix of residential, commercial, and academic with pedestrian
paths/parks and parking lots. Future land use for properties located beyond the UWT Campus boundary
(i.e., west of Tacoma Avenue South and north of South 17t Street) are unknown but are anticipated to
generally be consistent with their current use.

13.2.1.4. Utility Infrastructure

Current utility infrastructure present in the ROW and individual properties include sanitary sewer, storm
sewer, drinking water, natural gas, underground electrical, overhead electrical, and communications. Utility
infrastructure within and adjacent to the Westerly Plume with the potential to serve as preferential
pathways for contaminant migration is shown on Figure 13-3 and includes the following:

m Sanitary Sewer Utility. Multiple 8-inch sanitary sewer pipes are located within the City ROWs. The
catchment area for the sanitary sewer within the Westerly Plume is generally from South 15t Street to
South 21st Street and Yakima Avenue to Pacific Avenue. Laterals present on individual properties
connect to 8-inch mainline pipes located in the north-south oriented streets. The mainline pipes are
sloped south toward South 21st between 0.5 and 2 percent. The 10-inch mainline pipe within South
21st Street slopes east at approximately 14 percent. The majority of the pipes are constructed of terra
cotta that were installed in the early 1900s under a City work order. Portions of the sanitary sewer
network have been either replaced with modern PVC piping or have been lined with a resin based on a
review of the City’s resources website as described below.

= A City of Tacoma utility project in 2022 replaced the following sanitary sewer utilities:
e On Fawcett Avenue between South 19t Street and South 21st Street.
e On Court E between 100 feet south of South 19t Street and South 21st Street.
e On South 21st Street between Tacoma Avenue South and Jefferson Avenue.

= A City of Tacoma project in 2020 repaired the pipe with cured-in-place thermosetting resin in
the sanitary sewer pipe on Fawcett Avenue between South 15th Street and South 19t Street.

= A City of Tacoma project in 2013 repaired the pipe with cured-in-place thermosetting resin in
the sanitary sewer pipe on Market Street between South 15t Street and South 17t Street.

= A City of Tacoma project in 2012 replaced the sanitary sewer pipe in Market Street from
South 17t Street to South 21st Street.

m Stormwater Utility. The stormwater network within the Westerly Plume consists of a series of
north/south feeder lines and east/west main lines on South 17t Street, South 19th Street, and
South 21st Street. The system is comprised of two stormwater sub-basins with discharge to the
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Thea Foss Waterway as described in Section 2.3.2.2. Most of the stormwater mainline pipe located in
the vicinity of the Westerly Plume was installed between the early 1900s and 1950, except for the
stormwater pipe on South 19t Street that was installed in 1973. Multiple sections of the stormwater
pipe were replaced between the 1990s and 2022, most notably the north-south pipes on
Market Street. As of December 2022, a new 48- to 60-inch-diameter stormwater pipe has been
installed within South 19th Street and Jefferson Avenue as part of the Jefferson and Hood Street Surface
Water Interceptor Capital Project. The interceptor reroutes stormwater flow across portions of the UWT
Campus to Outfall 230.

The majority of the existing stormwater pipes are constructed of unreinforced concrete with newer
sections of PVC, HDPE, reinforced concrete, and LDPE or ductile iron. Multiple sections have also been
retrofitted with cured-in-place thermosetting resin including the length of South 19t Street except for
the section between Tacoma Avenue South and Fawcett Avenue. The slope of the pipes on the east-
west streets is approximately 12 to 19 percent. The slope of the pipe on the north-south streets is
between 0.5 and 3 percent.

Multiple building drains are connected to the stormwater system, most notably the building drains
located at the intersection of South 17t Street and Fawcett Avenue (Y Student Center, Court 17
Apartments, Koz Apartments). The building drains for parcels located at 1904-1908 Tacoma Avenue
may also be connected to the stormwater system based on the elevation of the groundwater relative
to the building slab.

13.2.2. 1701 Tacoma Avenue South Source Area (Upton—UWT Campus Source Area)

The property at 1701 Tacoma Avenue South was initially developed as an “icehouse” in 1888 on the east
side of the property adjacent to the alley. The northeast portion of the property later included a boarding
house between 1896 through at least 1912 and potentially through the 1930s. The western portion of the
existing building was constructed in 1961. Glow Cleaners and Towne Cleaners (former cleaner businesses)
operated at this location until the early 1970s. CVOCs are typically used as solvents in cleaner operations
and their use during dry cleaning operations is interpreted to be the primary source of CVOC contamination
at the 1701 Tacoma Avenue South Source Area. Upton Electric (sales and rental) began operation at the
property in 1974 and continued until about 1988. The footprint of the western portion of the building was
expanded to its current configuration during this time. The property was subsequently purchased by UW in
the 1990s and has since operated as a music recording studio. Future anticipated use of this property will
remain mixed use for commercial/retail or academic under the UWT Campus Master Plan although specific
plans for this property have not been identified at this time.

Historical utilities and their use at this location are unknown. Current stormwater drainage consists of catch
basins and roof downspouts. The drainage system may be connected to the City’'s stormwater system
although a connection has not been verified. The existing building is likely connected to the sanitary sewer
located in Court D because a lateral was not observed in the Tacoma Avenue South sanitary sewer pipe
video survey.

13.2.3. 1742 Jefferson Avenue Source Area (1742 Jefferson—UWT Campus Source Area)

A Standard Oil Service Station was formerly located at 1742 Jefferson Avenue situated on the northeast
side of the UWT Campus. Standard Oil developed the fuel station in 1932. The station was operated by
various entities between 1935 and the 1960s based on City directories, historical photographs and
development plans. UW acquired the property in the 1990s and has used the property as a UWT Campus
parking lot since that time. Historical land use and operations, service station and utility infrastructure, and
current and future land use for 1742 Jefferson are further discussed in Section 8.0.
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13.2.4. 1755 Fawcett Avenue Source Area (Kelly—UWT Campus Source Area)

Historically, two former buildings were present at 1755 Fawcett Avenue including a large building on the
southern portion of the property and a smaller outbuilding (automobile garage) near the central portion of
the property (Figure 13-2). The larger building was used by various commercial businesses between 1931
and 1969. Both the building and the garage were demolished in 1992. At this time, UW acquired this
property, which was later developed as a paved parking lot for UWT Campus use by 1998. The parking lot
was expanded to the north in 2019. Historical land use and operations, utility infrastructure, and current
and future land use for Kelly are further discussed in Section 10.0.

13.2.5. 1722 Tacoma Avenue South Source Area (Upgradient Source Area to the UWT Campus)

The existing building was constructed in 1956 and was historically used for metal photoengraving
operations until 1989. West Coast Engravers operated between at least 1958 and 1983 followed by
Western Metal Arts to at least 1988. Mastermark of Tacoma is also listed as a business in 1983 in City
directories. These operations generated various acids, bases, and solvents based on information from
Ecology’s Hazardous Waste Division files from 1986 to 1990. Solvents including TCE, TCA, and methyl ethy!
ketone (MEK) were recorded as being in use at the property during this time as noted in the hazardous
waste files. Other solvents including nitric acid and ferric chloride were also noted as being in use and were
typically redistilled and reused at the property. Neutralized nitric acid was reportedly discharged from the
property to the sanitary sewer system between 1986 and 1988 based on notes included on the hazardous
waste forms.

Permit records and blueprints from 1956 show that the building was designed with up to 16 sinks/wash
basins and two floor drains. Three sinks were labeled as “chem sinks” or “etch mach” in 1956 plumbing
plans. A floor plan depicting the plumbing system and denoting various building uses was included in a
1992 letter titled “1722 Tacoma Avenue Building” from Pacific Rim Real Estate Group. Locations of floor
drains, plumbing lines, and the sump were identified in the letter as well as the layout and use of each
room in the building that included the following: solvent room, dark rooms, paint room, compressor room,
red rooms, restrooms, lunchroom, offices, and a shipping and receiving area. A report generated in 1992
included a floor plan showing the floor drain system extending to the southwest portion of the building with
a total of 12 floor drains. However, this information is inconsistent with the 1956 building plans. The 1956
building plans depict the chemical sinks and floor drains on the western and northern portions of the
building draining to a terra cotta sump in this area. The layout of sinks and floor drains representing
historical operations is shown on Figure 13-2. The historical sump discharged to a 4-inch-diameter lateral
pipe along the north side of the building transferring waste streams to the sanitary sewer within
Tacoma Avenue South. The existing bathrooms and kitchen are connected to the sanitary sewer. The roof
downspouts are piped underground. The terminus of the downspouts and the presence of a building drain
are unknown.

More recently, an awning installation company has operated in the southern and western portions of the
building since the late 1980s with multiple business names (Pac Therm, EasyRoll USA, Sunscreen Co,
Troger Awnings, and Sunscreen). The northeast portion of the building is currently vacant office space. UW
does not currently own this property and it is not part of the UWT Campus Master Plan for future
development to support academic growth. The future anticipated use of this property is likely to remain
commercial/retail or it may be redeveloped as a residential property based on the area zoning
(i.e., Downtown Residential) and current use.
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13.2.6. 1904-1908 Tacoma Avenue South Source Area (Upgradient Source Area to the UWT Campus)

A three-story building was constructed on the northern parcel (Pierce County Parcel No. 201920010) in
1891 encompassing three addresses (1902, 1904, and 1906 Tacoma Avenue South) with storefronts
along Tacoma Avenue South and apartments on the upper floors (Figure 13-2). Garage and storage areas
were present west of the building (1908 Tacoma Avenue South) based on a review of available aerial
photographs and the Sanborn fire insurance maps. Historical use of 1904 and/or 1906 Tacoma Avenue
South properties related to potential CVOC releases included:

B 1942 to 1947. KW Factory Warehouse Auto Supplies
m 1953 to 1958. Allen Motorcycle Sales
m 1963. Walls Transmission Service

B 1963. M&G Garage Automobile Repair.

A used car lot operated on Pierce County Parcel No. 2019120020 (1908 Tacoma Avenue South) by 1953
based on City permit records (Elwood Company). The used car lot in this area appears to have been unpaved
with multiple vehicles stored in the reviewed aerial photographs up until 1980. Operations from the former
automobile repair facility at the 1904 and 1906 Tacoma Avenue South addresses may have extended onto
1908 Tacoma Avenue South. 1908 Tacoma Avenue South property may also have been encroached upon
from the brake and tire repair facility to the south (1922 Tacoma Avenue South; further discussed in
Section 13.2.6). The building located at 1902-1906 Tacoma Avenue South was demolished in 1988
followed by the construction of the current building and parking lot.

The current two-story building was constructed in the late 1980s/early 1990s on the north parcel
(Pierce County Parcel No. 201920010). The first floor is built on a concrete slab with a sloped one-story
crawl space on the west side of the building beneath the loading dock. Norco Medical Supplies has
operated at this location since the construction of the new building. The southern portion of this property
(1908 Tacoma Avenue South) was developed with a parking lot associated with the new building. UW does
not currently own this property and it is not part of the UWT Campus Master Plan for future development to
support academic growth. The future anticipated use of this property is likely to remain commercial/retail
or may be redeveloped as a residential property based on the area zoning (i.e., Downtown Residential) and
current use.

13.2.7. 1922 Tacoma Avenue South Source Area (Upgradient Source Area to the UWT Campus)

The property was initially developed in 1953 with a 2,000-square-foot building providing automotive tire,
brake, and alignment services at 1922 Tacoma Avenue South (Figure 13-2). OK Auto Float Tire (Photo 13-1)
operated at this location between 1958 to at least 1969 and Baldwin Tire and Brake Service operated from
at least 1969 to 1993 based on information provided in City directories and historical photographs. Former
buildings and structures included a canopy with underlying hoists, two sheds, and a small outbuilding of
unknown use based on historical photographs. The northern parking lot appears to have been expanded
between 1969 and 1973.
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This building was demolished in 1999. The
demolition contractor found evidence of soil
contamination in the vicinity of the tank as noted on
the final inspection permit from the City. Ecology
and/or the Tacoma-Pierce County Health
Department (TPCHD) do not have records related to
a UST removal or remediation in the area and the
location and use of the former UST at 1922 South
Tacoma Street is unknown.

In July 2020, a manhole was identified within

Tacoma Avenue South ROW directly east of the

1922 Tacoma Avenue South property that appears

to have been used as a dry well. The location of this Photo 13-1. Circa 1969 Photograph of OK Auto Float Tire
manhole is shown on Figure 13-2 and is labeled when Baldwin Tire took ownership.

“Potential Dry Well.” Further inspection of this manhole following water and sediment removal indicated
that the structure was “L”-shaped extending approximately 3 feet west of the manhole lid toward the 1922
Tacoma Avenue South property. The base of the manhole was a mix of rock, soil, and brick. The lower
sidewalls on the east, north, and south were observed to be brick with limited mortar. The upper sidewall
and the entire west sidewall were observed to be a concrete overlay. An approximately 4-inch pipe was
observed extending west from the base of the manhole structure. This pipe was observed to be sealed
and/or blocked and further evidence of its origin could not be identified. No other pipes were observed
within the manhole. City video survey records for the sanitary sewer in Tacoma Avenue South indicated no
apparent connection between the manhole and the sanitary sewer line. Additionally, the City of Tacoma
Environmental Services does not have records of the manhole at this location nor is aware of its use
according to Kurt Fremont with the City. Additionally, a GPR survey completed in 2021 identified potentially
abandoned underground utilities on the east side of the property. However, the types of potentially
abandoned underground utilities are not known.

Currently, this parcel (Pierce County Parcel No. 2019120131) is a consolidation of 10 other historical
parcels (see Figures 13-2 and 13-3) and is currently vacant land. UW does not currently own this property
and it is not part of the UWT Campus Master Plan for future development to support academic growth. The
future anticipated use of this property is likely to remain commercial/retail or may be redeveloped as a
residential property based on the area zoning (i.e., Downtown Residential) and current use.
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13.2.8. 1934-1938 Tacoma Avenue South Source Area (Upgradient Source Area to the UWT Campus)

Three buildings were formerly located within the
1934-1938 Tacoma Avenue South property as
shown on Figure 13-2. The main building was
constructed in 1951. The additional structures
were constructed between 1996 and 1997 based
on a review of City permits. These structures were
demolished in 2010. Other structures on the
property included single-family residences from at
least 1931 up to 1968 based on historical aerial
photographs. An access road to Court F was
present on the west side of the main building
structures as shown on Photo 13-2. From
approximately 1983 to 2010, a camshaft repair

facility business (Delta Camshaft) operated from Photo 13-2: Circa 2008 Photograph of the former Delta

this location. Operations at Delta Camshaft included
grinding, cutting, milling, and coating camshafts for

Camshaft Repair Building located at 1934-1938 19Tacoma
Avenue South (looking west).

the engine-building industry based on information provided by the City. Other uses of the property included
the organization “Knights of Columbus” as well as various general contractor companies (Doric Lath and
Plaster, Kaman KH, Monarch Specialty Contractors) and a security systems company. The property is

currently undeveloped and vacant.

Ecology and the City completed inspections of Delta Camshaft between 2008 and 2010 in response to a
complaint filed with Ecology. Very poor housekeeping (see Photo 13-3) was noted by the City’s inspection
records including multiple open drums and evidence of petroleum/solvent releases from the camshaft
rinse areas during the inspections. A manhole of unknown use was also observed during the inspection in
the parking area west of the main building. However, this manhole is no longer present. Inspection records
indicate that process water from washing the floors was discharged to the sanitary sewer without a permit.

The business was “red tagged” by the City in 2010 with the
building subsequently demolished soon thereafter.

TCE was a typical solvent for cleaning metal and motor vehicle
parts during this time period. Delta Camshaft was required to
treat the water and obtain an industrial wastewater permit
following the City inspection of the property. However, an
industrial wastewater permit was not obtained prior to closure.

Currently, this parcel (Pierce County Parcel No. 2019120131) is
a consolidation of 10 other historical parcels (see Figures 13-2
and 13-3) and is currently vacant land. UW does not currently
own this property and it is not part of the UWT Campus Master
Plan for future development to support academic growth. The
future anticipated use of this property is likely to remain

commercial/retail or may be redeveloped as a residential property
based on the area zoning (i.e., Downtown Residential) and current

use.

GEOENGINEER@

Photo 13-3: Circa 2008 photograph showing
an example of the poor housekeeping
practices with open containers and evidence of
petroleum and solvent releases from the
camshaft rinse areas.
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13.2.9. Tacoma Avenue South Sanitary Sewer Source Area (Upgradient Source Area to the UWT Campus)

The sanitary sewer utility within Tacoma Avenue South between South 17t Street and South 21st Street
(herein referenced as the Sewer) was constructed in the early 1900s and is composed of terra cotta clay.
The 1,075-foot section of Sewer (Figure 13-1) is a “facility” as defined by the MTCA based on the following
lines of evidence:

m The City’s acceptance of process water to the Sewer generated as part of the historical operations at
1722 Tacoma Avenue (Section 13.2.3).

m Potential discharge of CVOC containing process water as part of historical operations at other
Tacoma Avenue South sources (Sections 13.2.4 to 13.2.6).

m Poor condition of the Sewer (i.e., multiple Grade 4 and 5 cracks), which allowed for the exfiltration of
CVOC-related contaminants to soil and groundwater downgradient of this location.

The base of the Sewer is situated approximately 7 to 8
feet bgs with a 0.6 to 0.8 percent slope from north to
south. Reconnaissance videos by the City and structural
damage reports (1011 to 1015) indicate multiple
discontinuities (including cracks, fractures, holes, etc.).
These discontinuities are classified by the City on a scale
of 1 through 5, with Grades 1 through 3 having
increasing degrees of cracks/fractures, Grade 4 having
multiple fractures, and Grade 5 having holes. The

reviewed City reports also show multiple private laterals N ~
are present and oriented toward existing and former ,/ Ve
buildings. The results of the Sewer reconnaissance and \ P 7
observed conditions are presented in Appendix M. Nos

Locations of documented Grades 4 and 5 damage to the Photo 13-4. 2011 sewer inspection image showing a
o Grade 5 hole in the pipe.

Sewer within Tacoma Avenue South are shown on

Figure 13-3 and illustrated in Photo 13-4.

In addition to the documented damaged portions of the Sewer, multiple laterals that intersect with the main
pipe through factory taps or “break-ins” were observed along this alignment. Factory taps not in use
appeared to be capped with wood. Currently, the sanitary sewer at this location is used as a primary utility
for transporting sewage from properties situated along Tacoma Avenue South from South 15t Street to
South 21st Street.

13.3. Field Investigations

Multiple environmental investigations have been completed to evaluate subsurface conditions for the
UWT Campus as described in Section 4.0. Environmental investigations documenting soil, soil vapor/air,
groundwater, and stormwater conditions associated with the Westerly Plume and/or surrounding area are
discussed in Sections 13.3.1 through 13.3.5 below. Sampling locations to evaluate soil, groundwater, and
soil vapor conditions associated with the Westerly Plume are shown on Figures 13-4A/B through 13-6A/B.
Investigations completed for the Westerly Plume and the surrounding area to support the development of
the Rl are summarized in Tables 13-1 through 13-4. Construction details for temporary and permanent
monitoring wells installed within the Westerly Plume footprint and the surrounding area are presented in
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Table 13-5. Soil, groundwater, soil vapor/air, and stormwater investigation results are presented in
Tables 13-6 through 13-9.

13.3.1. 1997 Agreed Order Remedial Investigation

URS on behalf of UW, completed an RI for the UWT Campus between 1998 and 2002 in accordance with
the 1997 Agreed Order. The Westerly Plume was not specifically identified as an area requiring investigation
under the 1997 Agreed Order. However, investigation activities completed in this vicinity included the
collection of soil and groundwater samples for 1742 Jefferson as well as other UWT Campus-wide
investigations under the 1997 Agreed Order RI. In general, the focus of the 1997 Agreed Order RI in the
vicinity of the Westerly Plume was to evaluate the nature and extent of previously identified petroleum-
related contamination for the 1742 Jefferson Avenue property located near the intersection of South 19t
Street and Jefferson Avenue. Investigation activities for 1742 Jefferson Avenue and other UWT Campus-
wide investigations to evaluate soil and/or groundwater conditions relating to the Westerly Plume
(i.e., CVOCs) are further discussed in Sections 13.3.1.1 and 13.3.1.2 below. Investigation locations are
shown on Figure 13-4.

13.3.1.1. Soil Investigation Summary

Investigation activities to evaluate CVOCs in soil included the completion of borings JS-GW2, JS-B5, JS-B6,
and JS-B8 to varying depths up to approximately 60 feet bgs in the vicinity of 1742 Jefferson between 1998
and 2002. A total of seven soil samples collected from these borings were analyzed for TPH, VOCs including
petroleum-related VOCs and CVOCs, PCBs, and metals. Petroleum-related contaminants associated with
former Standard Oil service station operations are discussed in Section 8.0. CVOCs associated with the
Westerly Plume were not detected in the analyzed soil samples with the following exception:

m  TCE (1.13 mg/kg), cis-DCE (1.27 mg/kg), chlorobenzene (1.12 mg/kg), and benzene (1.12 mg/kg) were
detected in soil at a depth of approximately 3 feet bgs in boring JS-B7 located near the former service
station sump.

13.3.1.2. Groundwater Investigation Summary

Investigation activities to evaluate CVOCs in groundwater included the collection of a grab sample from
boring JS-GW2 as well as the installation and sampling of permanent groundwater monitoring wells
JS-MW1, JS-MW2, and JS-MW3 located in the vicinity of 1742 Jefferson. Additionally, investigation activities
included the installation and sampling of permanent groundwater monitoring wells UG-MW3, UG-MW4,
UG-MW7, and UG-MWS8 located in other portions of the UWT Campus. A total of 16 groundwater samples
collected from these temporary and permanent well locations were analyzed for COPCs including CVOCs
associated with the Westerly Plume (see Tables 13-2 and 13-7). CVOCs were detected in 11 of the 16
groundwater samples, including the following:

m TCE was detected in groundwater samples collected from JS-MW2, UG-MW3, UG-MW4 and UG-MW8
with a maximum concentration of 204 pg/L in well UG-MWS.

m Cis-DCE (up to 230 pg/L), DCE (up to 2.44 ug/L) and vinyl chloride (up to 75.3 ug/L) were detected in
well UW-MW1.

m  Chloroform (up to 2.8 pg/L) was detected in wells UG-MW4 and UG-MW8.
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In addition to CVOCs, benzene (up to 553 pg/L) as well as other select VOCs were detected in groundwater
in one or more wells (see Table 13-7). Groundwater with the greatest CVOC concentrations was observed
at UG-MWS generally located on the east side of 1742 Jefferson.

13.3.2. Supplemental Investigations Under the 1997 Agreed Order

UW completed multiple supplemental rounds of investigation between 2002 and 2015 to further evaluate
the source and extent of the CVOC contamination identified in soil and groundwater in the vicinity of
South 19t Street and Market Street (upgradient of 1742 Jefferson) during the 1997 Agreed Order RI.
Supplemental investigation activities included collection of additional soil and groundwater samples within
and upgradient of 1742 Jefferson as well as in other areas planned for redevelopment by UW (including
1701 Jefferson Avenue and 1755 Fawcett Avenue) to further define CVOC contamination associated with
the Westerly Plume.

Investigation activities included the completion of 79 borings and 14 TPs with the installation of
39 permanent wells and the collection of grab samples from 11 temporary wells in the western portion of
the UWT Campus. Soil borings were completed to depths ranging between 2 and 100 feet bgs with
permanent monitoring wells screened across both the Qvi and Qva aquifers. A total of 377 soil samples
collected from the soil borings were analyzed for a combination of TPH, VOCs including petroleum-related
VOCs and CVOCs, PAHs, PCBs and metals (see Tables 13-1 and 13-6) to further evaluate soil conditions in
this area. In addition, a total of 80 groundwater samples collected from the temporary and permanent wells
were also analyzed for a combination of TPH, VOCs including petroleum-related VOCs and CVOCs, PAHSs,
PCBs and metals (see Tables 13-2 and 13-7) to further evaluate groundwater conditions in this area.

Investigation activities and remedial actions specific to the Westerly Plume completed as part of the
supplemental investigation under the 1997 Agreed Order are summarized in Sections 13.3.2.1 through
13.3.2.5 below.

13.3.2.1. 2004 Targeted Brownfields Assessment Summary

UW obtained a Targeted Brownfields Assessment grant in 2004 from the EPA to further investigate soil and
groundwater conditions at the Campus. EPA contracted Weston Solutions to complete the investigation
which included the installation, and collection of soil and/or groundwater samples from monitoring wells
BA-MW?2 located west of Market Street and north of South 19t Street (Figure 13-4B) as part of this
investigation. Two soil samples and one groundwater sample collected at this location were analyzed for
select CVOCs. TCE was detected at a concentration of 0.002 mg/kg in one of the two analyzed soil samples.
TCE was also detected at a concentration of 0.42 pg/L in the analyzed groundwater sample. Other CVOCs
were not detected in the analyzed samples.

Soil and groundwater chemical analytical results are summarized in Tables 13-6 and 13-7, respectively.

13.3.2.2. 2007 TCE Groundwater Investigation Summary

URS conducted a supplemental investigation in 2007 within Market Street and north of the South 19t
Street area to further evaluate potential source areas for CVOC-related contaminants in groundwater
previously identified as part of the 1997 Agreed Order Rl and subsequent investigations. The investigation
was conducted in three phases. The first phase of the investigation consisted of completing borings MS-
SB01, MS-SB02, and MS-SBO3 located directly downgradient of the sanitary sewer line in the Market Street
ROW and the collection of soil and grab groundwater samples from the shallow groundwater (i.e., Qvi
aquifer further discussed in Section 13.4.2). The second phase consisted of the installation of monitoring
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well UG-MW9 on the west side of Market Street. Additionally, groundwater samples were collected from
monitoring wells BA-MW2, DD-MW1, UG-MW7, UG-MW8, and UG-MW9. Phase 3 consisted of completing
and installing monitoring well UG-MW13 in the center line of Market Street. Soil and groundwater samples
collected from these borings and monitoring wells are further discussed below.

Soil Investigation Summary

A total of five borings were completed to varying depths up to approximately 70 feet bgs with a total of 10
soil samples submitted for VOC analysis. TCE was detected in four samples from three locations (MS-SB02,
UG-MW9, and UG-MW13) at depths ranging between 20 and 43 feet bgs. The greatest concentrations
ranged between 1.31 and 4.11 mg/kg at these three locations from depths of approximately 35 to
43 feet bgs. In addition, DCE was also detected in one soil sample collected from boring UG-MW3 at an
approximate depth of 11 feet bgs. Other VOCs were not detected in the analyzed soil samples.

Groundwater Investigation Summary

Atotal of 11 groundwater samples collected from three temporary (i.e., grab) and six permanent monitoring
wells were submitted for CVOC analysis as part of the supplemental investigation under the 1997 Agreed
Order. PCE, TCE, cis-DCE, DCE, TCA, DCA, and benzene were detected in multiple samples analyzed (see
Table 13-7). TCE was detected in the majority of the samples collected with the greatest concentration of
204 ug/L detected in well UG-MWS located on the east side of Market Street.

13.3.2.3. 2008/2009 TCE Groundwater Investigation Summary

URS conducted a supplemental investigation in 2008 and 2009 around South 19t Street and between
Market Street and Tacoma Avenue South to further evaluate potential source areas for the CVOC-related
contaminants in groundwater previously identified as part of the 1997 Agreed Order RI and subsequent
investigations (described above). Eight wells (UG-MW14 and UG-MW16 to UG-MW22) were installed as part
of this supplemental investigation. Groundwater samples collected from each of the newly installed wells
were analyzed for CVOC-related contaminants. In addition, one soil sample was analyzed from boring
UG-MW14 collected from approximately 37.5 feet bgs.

TCE was detected at a concentration of 0.0055 mg/kg in the analyzed soil sample. TCE was detected in
each analyzed groundwater sample. In addition, PCE, cis-DCE, DCE, vinyl chloride, TCA, DCA, chloroform,
and chlorobenzene were also detected in one or more of the analyzed samples. Groundwater with the
highest TCE concentrations (up to 1,170 pg/L) was observed in wells UG-MW18 and UG-MW19 located
hydraulically downgradient of 1904-1908 and 1922 Tacoma Avenue South and the City’s sanitary sewer
line within Tacoma Avenue South.

13.3.2.4. 2013 Soil and Groundwater Investigation Summary

An environmental investigation was completed by UW in 2013 to further evaluate potential contaminant
sources for groundwater contamination identified within the UWT Campus Master Plan boundary within the
area of the Westerly Plume. The investigation also evaluated soil and groundwater conditions in areas
identified by UW as potential development areas. The investigation within the Westerly Plume was
completed in multiple areas across the UWT Campus and included the completion of 27 sonic borings,
40 DP borings, and 14 TP explorations followed by the installation of 27 new monitoring wells and the
collection of groundwater samples from 85 permanent and four temporary monitoring wells (212; see
Tables 13-1 and 13-2). Investigation activities completed as part of this investigation are summarized
below.
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Soil Investigation Summary

A total of 356 soil samples collected from the completed soil borings and TP explorations were analyzed
for a combination of petroleum hydrocarbons, VOCs, SVOCs, PAHs, metals and PCBs (see Table 13-1).
Detected concentrations of CVOCs included PCE, TCE, cis-DCE, trans-DCE, DCE, vinyl chloride, TCA, DCA,
and MEK in multiple samples analyzed as part of this investigation. In addition, benzene was also detected.
TCE was the most frequent of the detected CVOCs (i.e., 78 of the 356 samples analyzed). The highest
concentrations of CVOCs in soil were within three general areas including:

m Downgradient of 1722 Tacoma Avenue South in borings UG-MW25D/UG-MW25S. TCE (3.2 mg/kg),
cis-DCE (0.0026 mg/kg), DCE (0.0067 mg/kg), TCA (0.0028 mg/kg), DCA (0.0038 mg/kg),
MEK (0.0067 mg/kg), and benzene (0.0017 mg/kg) were detected in soil ranging between
approximately 2.5 and 43 feet bgs in these borings.

m At 1701 Tacoma Avenue within the 1A borings. PCE (0.098 mg/kg), TCE (0.011 mg/kg),
cis-DCE (0.022 mg/kg), trans-DCE (0.0020 mg/kg), vinyl chloride (0.0018 mg/kg) and
MEK (0.010 mg/kg) were detected at depths ranging between approximately 15 and 26 feet bgs in
these borings.

m Downgradient of the South 19t Street and Tacoma Avenue South intersection in boring UG-MW24.
TCE (0.34 mg/kg), PCE (0.0036 mg/kg), and cis-DCE (0.00096 mg/kg) were detected in soil ranging in
depths between approximately 9 and 28 feet bgs at this location.

Groundwater Investigation Summary

Groundwater investigation activities associated with the Westerly Plume included the collection of
53 groundwater samples from four temporary and 45 new and existing monitoring wells for a combination
of chemical analyses including petroleum hydrocarbons, VOCs, SVOCs, PAHs, metals, and PCBs (see
Table 13-2). Detected concentrations of CVOCs included PCE, TCE, cis-DCE, trans-DCE, DCE, vinyl chloride,
TCA, and DCA. In addition, benzene was also detected. Similar to the soil results, TCE was the most
frequently detected CVOC (i.e., 31 of the 49 samples analyzed). The highest concentrations of CVOCs in
groundwater coincided with the soil sample results and were within the three following general areas:

m Downgradient of 1722 Tacoma Avenue South in well UG-MW25S. TCE (290 pg/L), cis-DCE (6.0 pg/L),
DCE (12 ug/L), DCA (15 ug/L), and benzene (2.2 pug/L) were detected at this location.

m 1701 Tacoma Avenue South at temporary well location 1A-B2. PCE (6.5 ug/L), TCE (4.8 pg/L),
cis-DCE (45 pg/L), trans-DCE (2.9 pg/L), and vinyl chloride (6.9 ug/L) were detected at this location.

m Downgradient of the South 19t Street and Tacoma Avenue south intersection in well UG-MW18.
TCE (1,200 pg/L), and PCE (12 ug/L) were detected at this location.

In addition, chloroform was detected in groundwater samples collected in September 2013 and
January 2014 from well JS-MW3S. Dibromochloromethane and dichlorobromomethane were also detected
in the groundwater sample collected during the September 2013 monitoring event. The presence of
chloroform, dibromochloromethane, and dichlorobromomethane at this location has been attributed to
chlorinated water added during drilling.

13.3.2.5. 1742 Jefferson Remedial Action Summary
A remedial action was completed in 2012 to remove the former Standard Oil service station infrastructure
and previously identified petroleum-related contaminants in soil at 1742 Jefferson Avenue. GeoEngineers,
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on behalf of UW, completed a supplemental investigation prior to the remedial action to further evaluate
soil conditions and evaluate whether the USTs that historically operated at this property were still present.
The supplemental investigation included the completion of a TP investigation followed by a UST removal, a
sump and hydraulic lift removal, and remedial excavation activities between August 27 and
September 6, 2012 (239). A detailed description of the UST removal and remedial activities is summarized
in Section 8.0.

Ten confirmation soil samples were collected at the final limit of remedial excavation from the base and
sidewalls (Table 13-1) in the area of the service station and a former waste oil UST. The samples were
submitted for a combination of analyses including TPH-G, TPH-D, TPH-O, VOCs, lead, and PAHs. TCE was
detected in confirmation base and sidewall samples CS-TP6BASE-7.5 and CS-TP6SW-4 collected at
approximately 7.5 and 4 feet bgs in the vicinity of boring JS-B7 completed in 1998 as part of the 1997
Agreed Order Investigation in which TCE was previously detected at approximately 3 feet bgs. Note that the
detected concentration was approximately three orders of magnitude less than the TCE concentration
detected in boring JS-B7 completed in 1998, verifying that former service station operations at
1742 Jefferson were a source of CVOCs in this area.

13.3.2.6. 2015 Well Replacement

Groundwater monitoring well UG-MW37 was reportedly damaged by heavy equipment during operations at
the construction laydown yard 2015 located west of Court E and north of South 19t Street. 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. Soil and groundwater samples were not submitted for chemical analysis in 2015
as part of the well replacement activities.

13.3.3. 2016 Agreed Order Remedial Investigation

RI activities conducted under the 2016 Agreed Order between 2016 and 2021 to further evaluate soil and
groundwater conditions were completed in accordance with the Rl Work Plan and subsequent addenda
(Section 4.0). RI activities within the Westerly Plume and surrounding area included collection of soil
samples from 178 soil borings, groundwater samples from existing and new temporary and permanent
groundwater monitoring wells, 65 passive soil vapor samples, collection of sediment and water samples
from one potential dry well, and collection of samples from the nine separate manhole basins (see
Tables 13-1 through 13-4). Specific areas of interest include:

m General Area UWT Campus-Wide Soil, Groundwater, and Stormwater Investigation. Investigation
activities were completed throughout the UWT Campus area between South 21st Street, South 17t
Street, Yakima Avenue, and Jefferson Avenue to assess soil and groundwater conditions in the
Westerly Plume area between 2016 and 2020. These investigation activities included the completion
of 93 borings, installation and sampling of one temporary monitoring well (A11-MW7D-TW1),
installation of 93 monitoring wells, and associated groundwater monitoring of new and existing wells
in December 2016, October 2018, March, and September 2019, and March and September 2020 to
evaluate the lateral and vertical extent of CVOCs in groundwater within the western portion of the
UWT Campus. In addition, water samples from nine stormwater manholes were also collected during
the groundwater sampling events to evaluate the presence of water and COCs in this system at least
24 hours after a rain event greater than 0.1 inch.
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m Focused 1701 Tacoma Avenue (Upton) South Source Area Investigation. Additional investigation
activities were completed within the 1701 Tacoma Avenue South Source Area to evaluate CVOC
contamination in soil associated with the former dry cleaner that historically operated at this location.
Ten soil borings (A6-B1 to A6-B10; Figure 13-5A) were completed to depths up to approximately
30 feet bgs at this location. Two borings planned in the Rl Work Plan east of the current building
(A6-B11 and A6-B12) were not completed due to access constraints.

m Focused Tacoma Avenue South (Upgradient) Source Area Investigation. Additional investigation
activities were completed in Tacoma Avenue South and four upgradient potential source properties
including the 1934-1938 Tacoma Avenue South, 1922 Tacoma Avenue South, 1904-1908 Tacoma
Avenue South, and 1722 Tacoma Avenue South Source Areas located west (upgradient) of the
UWT Campusin 2019 to early 2021. The purpose of the investigation was to evaluate potential impacts
resulting from releases from the City’s sanitary sewer line and releases within the source properties as
a follow-up to the general investigation completed between 2016 and 2020. The investigation generally
consisted of the following,

= Collection of one sediment and two water samples within the potential dry well located in
Tacoma Avenue South ROW located downgradient of 1722 Tacoma Avenue South. The
sediment and water were removed via vacuum truck from the dry well in December 2020 in
order to video the manhole.

= |nstallation of 29 passive soil vapor samplers approximately 3 feet bgs directly above the
sanitary sewer and west/upgradient of the sanitary sewer line in May 2019. Five samplers
were also placed within sanitary sewer manholes along Tacoma Avenue South.

= Collection of 36 passive vapor samples beneath the 1722 Tacoma Avenue South building slab.

= Completion of 16 borings (A11-B1 through A11-B15 and A11-B17) and five permanent
monitoring wells (A11-MW39S, A11-MW39D, A11-MW40S, A11-MW40D, and A11-MW41D)
within the Tacoma Avenue South ROW to further evaluate subsurface conditions based on the
results of the May 2019 soil vapor sampling. Boring A11-B16, which was planned for a location
west of the sanitary sewer line as part of the Rl Work Plan, was not completed due to the
presence of utilities in the area. A new location was not established due to the proximity of this
boring to the other completed borings. Boring A11-B10 was relocated approximately 10 feet
north due to the presence of utilities. Additionally, wells A11-MWA40S and A11-MW40D were
relocated approximately 10 feet east due to the presence of utilities. No other deviations to
the Rl Work Plan were noted.

= Completion of 54 soil borings (Table 13-1) within the source properties west of Tacoma Avenue
South to further evaluate subsurface conditions. Fifteen borings were installed as permanent
wells and 12 borings were completed as temporary wells. Groundwater samples were collected
from the new permanent and temporary wells and select existing wells within Tacoma Avenue
South.

m Geophysical Studies. A microgravity and a borehole imagery survey were completed to evaluate the
presence of a void observed during drilling of boring A6-MW5D between approximately 30 and
42.5 feet bgs (elevation 174.2 to 161.7 feet) and estimated to be 3 feet wide. The results of the
microgravity survey indicated the presence of two linear 6-foot-long anomalies oriented north-south
and east-west at this location (see 1701 Tacoma Avenue South investigation area detail on Figure
13-5A). Geophysical survey results are presented in Appendix O. A GPR survey was also completed in
the area of South 19t Street and Court D to identify a potential UST in the area, and an anomaly
indicating a potential UST was present in the sidewalk area. However, the UST was not encountered
during sidewalk replacement in 2019 (see Section 9.0 for additional details).
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Investigation locations for the 2016 Agreed Order Rl are shown on Figure 13-5A/B. Well construction details
are summarized in Table 13-5. Soil and groundwater analytical results are summarized in Tables 13-6 and
13-7. Passive soil vapor sample results are summarized in Table 13-8, and water sample results collected
from the City’s stormwater system at select manhole locations are summarized in Table 13-9.
Investigations completed between 2016 and 2021 as part of the 2016 Agreed Order Rl are summarized
in Sections 13.3.3.1 through 13.3.3.5.

13.3.3.1. Soil Investigation Summary

A total of 1,497 soil samples were collected from 170 borings completed within the Westerly Plume and
surrounding area between 2016 and 2021 to further evaluate soil conditions and define the nature and
extent of CVOC contamination resulting from historical operations west of Tacoma Avenue South
(i.e., 1722 Tacoma Avenue South, 1904-1908 Tacoma Avenue South, 1922 Tacoma Avenue South, and
1934-1938 Tacoma Avenue South Source Areas) and the spread of CVOC contamination along
Tacoma Avenue South resulting from releases from the City’s sanitary sewer as well as CVOC releases from
UW-owned properties 1701 Tacoma Avenue South (Upton), 1742 Jefferson Avenue (1742 Jefferson) and
1755 Fawcett Avenue (Kelly) resulting from historical operations and land uses. In general, the highest
detected concentrations in soil are in the vicinity of the Tacoma Avenue South Source Areas and
downgradient of these areas. Soil sampling results associated with the Westerly Plume are further
discussed below. Boring locations are shown on Figures 13-5A/B.

m TCE was the most frequently detected contaminant for the Westerly Plume. TCE was detected in over
478 of the analyzed soil samples. The highest concentrations of TCE were detected within the
1722 Tacoma Avenue South Source Area at locations PS7-DP3 and PS7-DP7, within Tacoma Avenue
South below the sanitary sewer at locations A11-B5, A11-B6, A11-MW40D, and downgradient of the
South 19t Street and Tacoma Avenue South intersection at location UG-MW24S. Lower levels of TCE
were detected throughout the Westerly Plume at depths down to approximately 90 feet bgs.

m PCE was the second most frequently detected contaminant for the Westerly Plume. PCE was detected
in 190 soil samples. The highest concentrations of PCE were within the borings completed within
1701 Tacoma Avenue South at location A6-B10 between approximately 6.5 and 10 bgs and within the
1722 Tacoma Avenue South Source Area at location PS7-DP3 at approximately 0.5 to 1.5 feet bgs.
Lower levels of PCE were detected downgradient of 1701 Tacoma Avenue South, in Tacoma Avenue
South near the sanitary sewer, downgradient of the South 19t Street and Tacoma Avenue Area
intersection, and within the 1922 Tacoma Avenue South and 1904-1908 Tacoma Avenue South
Source Areas at depths up to approximately 40 feet bgs.

m TCA was detected at depths up to approximately 10 feet bgs in a limited number of samples collected
within and downgradient of the 1722 Tacoma Avenue South Source Area.

m Other VOCs including cis-DCE, trans-DCE, DCE, benzene, MEK, chloroform, chlorobenzene, and methyl
isobutyl ketone (MIBK) were detected at low levels in a limited number of soil samples within the
Westerly Plume.

13.3.3.2. Sediment Investigation Summary

One sediment sample was collected at the base of the potential dry well identified within Tacoma Avenue
South (TAC-Manhole shown on Figure 13-5A). The potential dry well appears to have been connected to
former service station operations at 1922 Tacoma Avenue South (see Section 13.2.5). PCE, TCE, TCA, and
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chloroform were detected in this sample. TCE (primary contaminant identified for the Westerly Plume) was
detected at 1.9 mg/kg.

13.3.3.3. Groundwater Chemical Analytical Results

A total of 689 groundwater samples were collected between 2016 and 2021 for the 2016 Agreed Order RI
from the network of new and existing monitoring wells to further evaluate groundwater conditions and
define the nature and extent of CVOC contamination resulting from releases during historical operations
along Tacoma Avenue South and on UW-owned source properties. Groundwater sampling activities and
their results associated with the Westerly Plume are further discussed below. Well locations are shown in
Figures 13-5A/B.

m Atotal of 391 groundwater samples were collected from 103 permanent or temporary monitoring wells
screened within the Qvi aquifer during the RI. PCE and TCE were identified as the primary contaminants
in the Qvi aquifer based on the results of this investigation. The highest PCE concentrations were
detected in groundwater downgradient of 1701 Tacoma Avenue South (South 17t Street and
Tacoma Avenue) and the area of the South 19th Street and Tacoma Avenue South intersection. The
highest TCE concentrations were detected in groundwater downgradient of 1722 Tacoma Avenue
South and near the intersection of South 19t Street and Tacoma Avenue South. Other VOCs in the
Qvi aquifer are as follows:

= PCE and TCE breakdown products (trans-, cis-DCE, and DCE) were detected in a limited number
of samples within the Westerly Plume. Vinyl chloride was only detected downgradient of
1701 Tacoma Avenue South.

= TCA and/or the associated breakdown product DCA were detected downgradient of
1722 Tacoma Avenue South and near the intersection of South 19th Street and Tacoma
Avenue South.

= MEK was detected in the Qvi aquifer in four wells downgradient of the 1722 Tacoma Avenue
South Source Area.

= Chloroform was detected in several wells located in the vicinity of Tacoma Avenue South
sanitary sewer lines.

= Benzene was detected in wells downgradient of 1722 Tacoma Avenue South Source Area.

m A total of 17 groundwater samples were collected during the 2016 Agreed Order Rl from three
permanent monitoring wells screened within both the Qvi and Qva aquifers where the Qvi/Qva confining
layers are generally absent (DD-MW1, A11-MW11D near the intersection of South 19t Street and
Market Street, and AG-MW1D near the intersection of South 17t Street and Fawcett Avenue shown on
Figures 13-5A/B). PCE, TCE, and cis-DCE were detected with the highest concentrations in monitoring
well DD-MW1 located at the intersection of South 19t Street and Market Street.

m A total of 281 groundwater samples were collected from 68 permanent monitoring wells screened
within the Qva aquifer during the 2016 Agreed Order RI. PCE and TCE were identified as the primary
contaminants in the Qva aquifer. The highest PCE concentrations were detected in the vicinity of the
South 19t Street and Tacoma Avenue South intersection. The highest TCE concentrations were
detected downgradient of the 1722 Tacoma Avenue South Source Area, 1701 Tacoma Avenue South,
and in the vicinity of the South 19t Street and Tacoma Avenue South intersection. Other CVOCs in the
Qva aquifer are as follows:

= PCE and TCE breakdown products (trans-DCE, cis-DCE, and DCE) were detected in a limited
number of groundwater samples within the Westerly Plume.

GEOENGINEERS /;/ June 30, 2023 | Page 179

File No. 0183-109-13



= DCA and MEK were detected in a limited number of groundwater samples within the
Westerly Plume.

m  Water samples were collected in 2019 and 2020 within the apparent dry well located in Tacoma
Avenue South, which is likely associated with the historical operations at 1922 Tacoma Avenue South
(TAC-Manhole on Figure 13-5A). The samples were analyzed for VOCs. CVOCs including TCE, PCE, TCA,
and chloroform were detected in the analyzed water samples. TCE was detected at a concentration of
200 pg/L during the July 2020 sampling event. Other VOCs of concern were not detected.

13.3.3.4. Stormwater Investigation Summary

Fifteen stormwater manholes were checked during groundwater sampling events within and upgradient of
the Westerly Plume between 2016 and 2020 during a period of dry weather to evaluate base flow during
the 2016 Agreed Order RI. Water was observed in nine of the stormwater manholes and 38 water samples
were collected for chemical analyses. CVOCs were detected in manholes on the east-west oriented
stormwater lines within South 17t Street and South 19th Street as follows:

m TCE was consistently detected in water samples collected from manholes MH:6751942, MH:6767230,
and MH:6767239 located within South 19t Street between Tacoma Avenue South and Market Street
at concentrations ranging between 0.38 and 15 pg/L (Figures 13-5A/B). PCE was also detected in the
water samples collected from these manholes.

m PCE, TCE, and/or chloroform were detected in manholes MH:6751818 and MH:6751795 located
within South 17t Street between | Street and Tacoma Avenue South during one sampling event
(Figures 13-5A/B). Note that these manholes are located west and cross-gradient of the
Westerly Plume. Additionally, TCE and/or PCE were detected in samples during four of the six sampling
events collected from manhole MH:6767107 located at South 17t Street and Market Street.

13.3.3.5. Passive Soil Vapor Investigation Summary

Two passive soil vapor surveys were completed. One was completed in 2019 in three test areas along
Tacoma Avenue South and one was completed in 2020 within the footprint of the 1722 Tacoma Avenue
South Building (see Figure 13-5A). 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. A detailed summary of these investigation activities and their results is presented
in Appendix N and is described below.

2019 Survey in Tacoma Avenue South

The 2019 soil vapor sampling was limited to three test areas to evaluate the feasibility of this sampling
approach. A follow-up investigation was completed based on the results of the initial investigation that
included the collection of 29 subsurface passive soil vapor samples from borings and/or monitoring wells
completed along the Tacoma Avenue alignment (Table 13-4 and Figure 13-5A). In addition, passive vapor
samplers were also placed within sanitary sewer manholes MH:6767276, MH:6767330, MH:6767390,
and MH:6782992 11, The passive samplers consisted of an adsorbent to collect VOCs in soil vapor over a
three-day period. The results of the passive sampling identified TCE as the primary contaminant in 17 of
the 29 analyzed samples along the Tacoma Avenue South downpipe of the 1722 Tacoma Avenue South
Source Area where solvent discharges into the sanitary sewer were known to have occurred during historical

11 A sampler was also placed in sanitary sewer manhole MH:6767438 but the sampler was vandalized, and the data were not usable.
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building operations. Other contaminants were also periodically detected including PCE, DCA, and
chloroform. CVOCs were not detected in the analyzed soil vapor samples located up-pipe from the
1722 Tacoma Avenue South Source Area. Note that benzene was detected in 23 soil vapor samples.
However, these results were not consistently collocated with the CVOC results. Soil vapor sample results
for other CVOCs are summarized in Table 13-9.

2020 Survey within the 1722 Tacoma Avenue South Building

The 2020 passive soil vapor sampling was performed within the footprint of the 1722 Tacoma Avenue
South building to screen for contaminants previously identified in soil and groundwater downgradient of
the building. A building condition survey was also completed to document the locations of historic plumbing
features. Thirty-five subsurface passive soil vapor samplers were installed beneath the building slab during
this study. The soil vapor samplers were located to correspond to historic building features and areas where
solvents may have been handled and/or disposed of, including around former plumbing features (sinks
and floor drains), and at the locations of rooms/areas identified as having a chemical use (solvent room,
acid room, dark room, and paint room). The passive soil vapor samplers were installed below the building
slab at each of these locations. The samplers consisted of an adsorbent to collect select VOCs in soil vapor
over a six-day period. The results of this study are summarized below.

m TCE and PCE were detected in each of the 35 soil vapor samples covering most of the building footprint.
The highest concentrations of TCE were detected in the samples obtained beneath the former
lunchroom and bathroom areas where several sinks and floor drains were located. The highest
concentrations of PCE were detected in the samples located along the western edge of the building
beneath the former acid room, dark room, and sinks/wash basin areas.

m TCA was detected in 34 of the 35 soil vapor samples. The highest concentrations of TCA were detected
in the samples obtained beneath the former lunchroom and bathroom areas.

B Benzene was detected in most of the soil vapor samples with the highest concentrations along the
southern end of the building near the former dark room and the northern portion of the building near
the paint room, compressor room, and chemical sink.

Soil vapor sample results for other CVOCs are summarized in Table 13-9.

13.3.4. Environmental Due Diligence

Environmental due diligence activities completed to evaluate soil and/or groundwater conditions in
connection with property acquisitions by UW within the Westerly Plume and surrounding area are
summarized in Sections 13.3.4.1 through 13.3.4.6. In addition, investigation activities completed by
Farallon on behalf of 1920 Tacoma Ave., LLC for the 1922-1938 Tacoma Avenue South Source Area are
summarized in Section 13.3.4.7. Soil and groundwater sampling locations are shown on Figures 13-6A/B.

13.3.4.1. Merlino and Laborers Environmental Due Diligence Summary

A Phase Il ESA was conducted downgradient of the Merlino and Laborers properties in connection with the
purchase of the properties by UW in 2002 (Figure 13-6B). The Phase Il ESA consisted of the installation
and sampling of two monitoring wells. The Laborers property is located at 1742 Market Street
(Pierce County Parcel No. 2017080090) and one well (DD-MW1) was installed downgradient of the
property in Market Street. The Merlino property is located at 1945 and 1953 Fawcett Avenue (Pierce County
Parcel Nos. 2019090153 and 2019090154) and one well (DD-MW2) was installed east and downgradient

GEOENGINEERS /;/ June 30,2023 | Page 181

File No. 0183-109-13



of the property in Court D. One groundwater sample was collected and analyzed for VOCs from each well.
PCE, TCE, cis-TCE, and TCA were detected in the analyzed groundwater sample from DD-MW1. VOCs were
not detected in the analyzed groundwater sample from DD-MW2. Soil samples were not collected for
chemical analysis.

13.3.4.2. Kosin Environmental Due Diligence Summary

Phase | and Phase Il ESAs were conducted at the Kosin property located at 1902, 1908, and 1914 Market
Street (Pierce County Parcel Nos. 2019080010, 2019080020, and 2019080030) in 2003 in connection
with the purchase of the properties by UW (Figure 13-6B). The Phase Il ESA consisted of nine soil borings
(KS-KB-1 through KS-KB-6 and KS-KHA1 through KS-KHA3) and the collection of soil samples for chemical
analyses for TPH and VOCs. COCs associated with the Westerly Plume were not detected in the analyzed
soil samples. Groundwater samples were not analyzed as part of this investigation. The results of other
contaminants not associated with the Westerly Plume are summarized in Section 17.0 (Area-Wide Soil).

13.3.4.3. Strom Environmental Due Diligence and Remedial Action Summary

Phase | and Phase Il ESAs followed by a remedial action were completed at the Strom Building located
between 1727, 1733, 1735, and 1737 Fawcett Avenue (Pierce County Parcel Nos. 2017090060,
2017090070, 2017090080, and 2017090090) in 2003 and 2004 in connection with the purchase of
the property by UW (Figure 13-6B). The Phase |l ESA consisted of the completion of four shallow borings
(SO-SB0O01 through SO-SB004) and four surface samples (SB-SSO01 through SB-SS004). Soil samples
were analyzed for a combination of TPH, VOCs, metals, PAHs, SVOCs, and PCBs. Groundwater samples were
not analyzed as part of this investigation. CVOCs associated with Westerly Plume were not detected in the
analyzed samples. Remedial actions completed by the former property owner to address other
contaminants identified (TPH, PAHs, and metals) are summarized in Section 17.0 (Area-Wide Soil).

13.3.4.4. Merlino Environmental Due Diligence Summary

Phase | and Phase |l ESAs were conducted at the Merlino property located at 1920 Fawcett Avenue
(Pierce County Parcel No. 2019010040) in 2008 in connection with the attempted purchase of the property
by UW (Figure 13-6B)12. The Phase Il ESA consisted of the completion of 25 soil borings (MER-KSB-1
through MER-KSB-25). Soil samples were collected from 24 of the completed borings (Table 13-1). Grab
groundwater samples were also collected from five temporary wells (Table 13-2). Soil and groundwater
samples were analyzed for VOCs, TPH, total lead and arsenic, and TCLP lead. TCE and/or PCE were detected
in two of the 24 analyzed soil samples and in each of the analyzed groundwater samples. Other CVOCs
associated with Westerly Plume, with the exception of TCA, and chloroform were not detected. Ultimately,
UW elected not to purchase the property and it is currently owned by a private entity.

13.3.4.5. Lam Environmental Due Diligence Summary

Phase | and Phase Il ESAs were conducted at the Lam property located at 1726 Market Street
(Pierce County Parcel No. 2017080040) in 2013 in connection with the purchase of the property by UW
(Figure 13-6B). The Phase Il ESA consisted of a GPR survey to investigate the potential presence of USTs
on the property, the completion of three TPs, and the collection of soil samples. The results of the GPR
survey did not identify USTs at the property. In addition, CVOCs were not detected in the analyzed TP
samples. Other contaminants including TPH, VOCs, and metals either were not detected or were detected

12 Three properties were owned by “Merlino” on Fawcett Avenue: 1920 Fawcett Avenue (Pierce County Parcel No. 2019010040) and 1945 and 1953
Fawcett Avenue (Pierce County Parcel Nos. 2019090153 and 2019090154).
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at low concentrations (see Section 17.0 for sample results). UW elected to purchase the property based on
the results of the Phase | and Il ESAs.

13.3.4.6. Frederick Wilds Environmental Due Diligence Summary

Phase | and Phase Il ESAs were conducted at the Frederick Wilds Building (Swiss Complex) located between
1910 and 1916 Jefferson Avenue (Pierce County Parcel No. 2019070020) in July 2013 in connection with
the purchase of the property by UW (Figure 13-6B). The Phase Il ESA consisted of a GPR survey to
investigate the potential presence of USTs on the property and completion of nine soil borings (FW-BO1
through FW-B0O8 and FW-B10) and collection of one sediment sample (FW-BO9) from a manhole of unknown
use located on the west side of the property. Soil samples collected from the nine borings and the manhole
were analyzed for a combination of TPH, VOCs, metals, and PAHs. Two grab groundwater samples were
collected from two borings and analyzed for a combination of TPH, VOCs, metals, and PAHs. CVOCs
associated with the Westerly Plume were not detected in the analyzed soil samples. TCE was detected in
one grab groundwater sample (GW-B2). The results for other contaminants not associated with this area of
Westerly Plume are summarized in Section 17.0 (Area-Wide Soil).

13.3.4.7. 1922-1938 Tacoma Avenue South PLP Investigation Summary

Farallon, on behalf of 1920 Tacoma Ave., LLC, completed a site assessment on the 1934-1938 Tacoma
Avenue South and 1922 Tacoma Avenue South Source Areas in 2019 to evaluate whether these properties
contained a source(s) of TCE and PCE and to evaluate the potential for upgradient sources (Figure 13-6A).
Farallon completed 11 soil borings (FB-01 through FB-08, FMW-01D, FMW-02D, and FMW-03S) as part of
this investigation (Figure 13-6A). Temporary well casings were installed in four of the borings while borings
FMW-01D, FMW-02D, and FMW-03S were completed as permanent groundwater monitoring wells
screened within the Qvi aquifer. A total of 23 soil samples and seven groundwater samples were collected
and analyzed for CVOCs.

The results of the investigation identified TCE in soil samples collected from borings FB-08 and FMW-02D
between approximately 15 and 50 feet bgs and in groundwater within monitoring well FMW-03S.

13.3.5. Capital Projects

Investigation 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 Westerly Plume are summarized in Sections 13.3.5.1 through
13.3.5.6 below. Soil and groundwater sampling locations are shown on Figures 13-6A/B.

13.3.5.1. Health Center Capital Project

GeoEngineers completed sampling to evaluate groundwater seeping from a 20-foot tall near vertical soil
slope west of the current Security building at 1742 Market Street (formerly Merlino and Laborers property)
during the Health Center project in 2011 (Figure 13-6B). The purpose of the sampling effort was to evaluate
the potential presence of TCE in water seeping from the slope and entering a nearby catch basin. One water
sample was collected and analyzed for VOCs as part of this project. CVOCs associated with the
Westerly Plume were not detected in the analyzed water sample.

13.3.5.2. Market Street Utilities Capital Project

URS on behalf of UW, completed environmental monitoring and soil sampling in September and
October 2012 during City replacement work for the sanitary sewer and stormwater lines located in
Market Street between South 21st Street and South 17th Streets (245). The purpose of the work was to
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collect soil samples during utility replacement work in areas where contaminants had been previously
identified in soil and groundwater. Eleven soil samples (Table 13-1) were collected from the utility alignment
north of South 19t Street at a depth of 6 feet bgs and analyzed for TPH and VOCs (Figure 13-6B). CVOCs
associated with the Westerly Plume were not detected in the analyzed soil samples collected north of South
19t Street. The results for other contaminants not associated with the Westerly Plume are summarized in
Section 17.0 (Area-Wide Soil).

13.3.5.3. Y Student Capital Project

The Y Student Capital Project completed in 2014 included building demolition and construction of a new
two-story building for use as a student gym in the northern portion of the UWT Campus (Figure 13-6B).
Investigation activities were performed in conjunction with the Y Student Capital Project to evaluate soil
conditions within and adjacent to the footprint of the construction area to ensure proper soil management
and disposal based on the presence of CVOC-impacted soil and groundwater directly upgradient
(wells UG-MW29S and UG-MW29D). The environmental activities for the Y Student Capital Project included
the completion of 34 soil borings to evaluate soil conditions to depths ranging from 3.5 to 50 feet bgs. Two
locations were completed as temporary wells and 10 locations were completed as monitoring wells (see
Table 13-2). Monitoring wells Y-MW2D, Y-MW5S, and UG-MW29D were decommissioned as part of the
construction. In addition, other adjacent wells were lowered or raised to match the new grade. The wells
were resurveyed following construction and the new elevations are shown in Table 13-5.

A total of 156 soil samples were submitted for chemical analysis of CVOCs as part of this investigation.
Select samples were also analyzed for the full list of VOCs and TPH (Table 13-1). In addition, groundwater
samples were collected from new and existing monitoring wells UG-MW28, UG-MW29S/D, Y-MW1S and D,
Y-MW2S/D, Y-MW3S/D, Y-MWA4S, Y-MW5S, Y-MWGS, and Y-MW7S and two grab samples from temporary
monitoring wells Y-TMW-1 and Y-TMW-2. TCE was detected in 37 of 156 analyzed soil samples. TCE was
detected in eight of the samples in the analyzed groundwater samples. Additionally, PCE and cis-DCE were
detected at select sample locations. The results of other contaminants not associated with the Westerly
Plume are summarized in Section 17.0 (Area-Wide Soil).

Environmental measures were developed and incorporated into the design to address potential impacts,
including a modified structural retaining wall and drainage system to prevent cross-contamination between
the Qvi and Qva aquifers based on the investigation results. In addition, CDF was placed where the building
construction (elevator pit, footings, utilities, etc.) penetrated both aquifers to reduce the potential cross-
contamination between the aquifers. CDF was also placed as trench dams along the sanitary sewer trench
and building drainage to prevent a preferential flow pathway for contaminants along the utility pipe and
within the backfill. The retaining wall drainage and building under slab drainage were designed to allow
connection to the City’s sanitary sewer or stormwater system based on post-construction analytical results.
The building drain system was switched from sanitary to the stormwater sewer system in November 2014
in consultation with Ecology and the City based on building drain sampling results in which TCE
concentrations were less than 30 pg/L (i.e., less than the 2014 Washington State Water Quality Standards
for marine water).

In addition, a passive vent system and vapor barrier were installed to prevent the contaminant vapors from
entering the enclosed spaces of the building. In 2015, indoor and outdoor samples were collected to
evaluate the effectiveness of the vapor barrier. TCE was not detected in the analyzed samples. Analytical
results are summarized in Table 13.9.
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13.3.5.4. Tacoma Paper and Stationery Building Capital Project

Groundwater samples were collected from wells JS-MW3 and JS-MW3S in 2014 during the design of the
TPS Building Capital Project (called Urban Solutions Building) for VOC analysis. Wells JS-MW3 and JS-MW3S
are located upgradient of the TPS building in Jefferson Avenue and the downgradient portion of the
Westerly Plume. VOCs were not detected in the analyzed groundwater samples. Sampling locations where
select VOC samples were collected are summarized in Table 13-2 and are shown on Figure 13-6B. Chemical
analytical results for these samples are summarized in Table 13-7.

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

Two soil borings (COT-MW4 and COT-MW5) were completed in December 2017 near the intersection of
Jefferson Avenue and South 19t Street, and on South 19t Street in the vicinity of the planned stormwater
replacement project. The borings were advanced to depths of approximately 46 feet bgs and completed as
permanent monitoring wells. Soil and groundwater samples collected from the borings/monitoring wells
were analyzed for TPH, VOCs and CVOCs. Groundwater was not encountered in COT-MW5. CVOCs were not
detected in each of the analyzed samples. The results of other contaminants not associated with the
Westerly Plume are summarized in Section 17.0 (Area-Wide Soil).

The stormwater line was connected to the existing stormwater line in the fall of 2022 by the City. The section
of the stormwater line was replaced between Court D and Market Street on South 19t Street. A new pipe
was installed within South 19t Street between Market Street and Jefferson Avenue. A new pipe was also
installed on Jefferson Avenue. Water was observed flowing from the existing pipe and associated backfill
at Court D and South 19th Street based on construction observations (2003).

13.3.5.6. Fawcett Utility Replacement Capital Project

Sixteen soil borings (see Table 13-1) were completed in October 2020 to evaluate soil and groundwater
conditions in the vicinity of a planned utility replacement project. The borings were advanced to depths
between approximately 10 and 18 feet bgs. Soil samples collected from the borings were analyzed for TPH,
metals, VOCs and CVOCs. Groundwater samples collected from the two wells (FAW-MW-01 and
FAW-MW-02) were analyzed for VOCs and TPH.

TCE was detected in soil from FAW-SB-14 at an approximate depth of 8.5 feet bgs. Soil represented by this
sample was subsequently removed as part of this project. Other CVOCs were not detected in the other
analyzed samples.

13.4. Conceptual Site Model

Development of the CSM for the Westerly Plume is based on 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 the Westerly Plume is based on the
historical land use, results of the investigation activities performed, and current and anticipated future land
use, and it forms the basis for the PCULs used to evaluate contaminant nature and extent in media of
potential concern. Sections 13.4.1 through 13.4.4 describe the specific elements of the Westerly Plume
CSM.

13.4.1. Physical Setting

The Westerly Plume encompasses portions of the eight source properties extending from Tacoma Avenue
South to Jefferson Avenue west of the TPS Building (Figure 13-1). Land uses within this portion of the
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UWT Campus include a variety of residential, commercial, and academic buildings, surface parking lots,
vacant land, and City ROWs. Commercial use of the UWT Campus buildings primarily includes restaurants
and retail services.

13.4.2. Geologic and Hydrogeologic Setting

The geologic and hydrogeologic setting for the Westerly Plume (described in the following sections) informs
the distribution of contaminants in media of potential concern for the Westerly Plume. Local geology and
hydrogeology for the Westerly Plume and surrounding area are described below in Sections 13.4.2.1 and
13.4.2.2.

13.4.2.1. Local Geology

Geologic units present beneath the Westerly Plume include the Qf, Qvi, and Qva deposits. Geologic
conditions for the UWT Campus including portions of the Westerly Plume are shown on generalized geologic
cross sections on Figures 2-7 through 2-13. Key geologic features associated with these units are described
below.

m  Fill (Qf). Fill encountered in the borings completed within the Westerly Plume and the surrounding area
consists of locally derived, reworked ice-contact deposits and/or imported fill. The fill ranges in
thickness between approximately 2 and 15 feet with an average thickness of approximately 5 feet.

m Vashon Ice-Contact Deposits (Qvi). Qvi consists of till, subglacial channel deposits, and lacustrine
materials. The consistency of the Qvi is highly variable across the UWT Campus due to the wide variety
of geologic depositional environments of this geologic unit. The Qvi deposits range in thickness from
15 to 85 feet and consist of Qvi till-like deposits, Qvi channel deposits and Qvi silt. Qvi till-like deposits
in this area vary in thickness from approximately 5 to 20 feet. Seams of sand and gravel are present
within the Qui till-like deposits. Qvi channel deposits are generally oriented in an east-west direction
and range in thickness from up to 50 feet west of Tacoma Avenue South to 5 to 30 feet thick east of
Tacoma Avenue South. Qvi silt deposits beneath the Westerly Plume are approximately 15 to 20 feet
thick and are generally flat-lying beneath and immediately west of Tacoma Avenue South. The Qvi silt
deposits dip steeply east of Tacoma Avenue South and thin to approximately 1 to 5 feet thick. The Qvi
silt deposits are not present where the Qvi channel eroded the unit or human activities removed the
unit as shown on Figure 2-6.

m Glacial Outwash Deposits (Qva Sands/Gravels and Qva Silt). Qva deposits beneath the Westerly Plume
consist of alternating layers of sand/gravel and silt. Five to six flat-lying Qva silt units are present
beneath the Westerly Plume with thicknesses typically between 5 and 15 feet. Qva sand and gravel are
present between the Qva silt units. In general, the contact between the Qva and the overlying Qvi
deposits generally dips to the east following the surface topography.

13.4.2.2. Local Hydrogeology

Groundwater within the Westerly Plume 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 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
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layer. Specific areas where the Qvi and Qva aquifers are interpreted to be hydraulically connected and flow
into each other are shown on Figures 2-14 to 2-19 and include the following as they relate to groundwater
flow for the Westerly Plume and the surrounding area:

m  Westerly Plume—Southern Portion (South 21st Street Area). Qvi groundwater is generally not present
in the southwest portion of the Westerly Plume in the areas of PS3-MW1S, A11-MW2D, A11-MW1D,
A11-MW31D, and UG-MW21 due to erosion of the Qvi silt within the southern drainage channel and
depletion of the Qvi aquifer in this area. The Qva aquifer flows into the Qvi aquifer east and
downgradient of this area near UG-MW23. Geologic and hydrogeologic conditions in this vicinity are
shown on cross section F-F’ (Figure 2-12).

m Westerly Plume—Central Portion (South 19th Street and Fawcett Avenue Area). The Qvi and Qva
aquifers are both present across the area and are hydraulically connected near the intersection of
South 19t Street and Fawcett Avenue where the Qvi silt is absent. A portion of Qva aquifer groundwater
flows into the Qvi aquifer in this area and along Fawcett Avenue where a Qva silt layer is interpreted to
locally inhibit downward groundwater flow and directs flow eastward into the Qvi aquifer (see
Figure 2-6). The Qvi aquifer is seasonally absent north of South 19t between approximately Court C
and Fawcett Avenue. Geologic and hydrogeologic conditions in this vicinity are shown on cross section
A-A’ (Figure 2-7).

m Westerly Plume—Eastern Portion (South 19th Street and Market Street Area). The majority of Qvi
groundwater in the vicinity of the South 19t Street and Market Street intersection flows into the Qva
aquifer near the location of monitoring well DD-MW1. Downgradient of this location, the Qvi aquifer is
depleted with the exception of locally perched and seasonal groundwater. The Qvi aquifer also enters
the Qva aquifer near the intersection of Jefferson Avenue and Court C, resulting in localized depletion
of the Qvi aquifer immediately downgradient of this location. Geologic and hydrogeologic conditions in
this vicinity are shown on cross section G-G’ (Figure 2-13).

m  Westerly Plume—Northern (South 17th and 18t Street Area). The Qvi and Qva aquifers are both present
across the area and are hydraulically connected in the area between Court E and Fawcett Avenue where
the Qvi silt is absent and a portion of Qva aquifer groundwater flows into the Qvi aquifer near well
A6-MW1D. Geologic and hydrogeologic conditions in this vicinity are shown on cross section E-E’
(Figure 2-11).

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

Qvi Groundwater Occurrence and Flow

The Qvi aquifer is generally unconfined throughout the Westerly Plume. However, the Qvi aquifer is locally
confined where Qvi till-like deposits are present and overlying the Qvi channel deposits containing the Qvi
groundwater. The groundwater level in the Qvi aquifer ranges from approximately less than 1foot up to
49 feet bgs (Table 13-7) with an average depth of approximately 10 to 20 feet bgs. The Qvi aquifer is locally
artesian at monitoring well UG-MW2613 with the potentiometric surface occurring above the ground
surface. Perched groundwater is present at some locations within the Qvi aquifer as observed in monitoring
wells A11-MW11S, A11-MW17S, and A6-MW10S. However, this perched groundwater is not considered
representative of groundwater levels in the Qvi aquifer. The inferred groundwater flow direction in the

13 | ocated southeast of the intersection of South 17t Street and Tacoma Avenue South.
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Qvi aquifer across the Westley Plume is generally easterly toward the Thea Foss Waterway. Qvi groundwater
flow directions vary locally within the Qvi channel deposits. The Qvi aquifer is absent in portions of the
Westerly Plume where groundwater is seasonally absent or the Qvi aquifer flows into the Qva aquifer as
discussed above.

Groundwater gradients and estimated linear groundwater velocities were calculated for the Qvi aquifer. Qvi
groundwater gradients are relatively low in the area west of Tacoma Avenue South and steeper east of
Tacoma Avenue South. Qvi groundwater flow velocities and hydraulic gradients for the Westerly Plume are
discussed below in three general areas relative to the eight source areas. See Appendix L for flow
calculations.

m Southwest Portion of Westerly Plume (1904-1908, 1922, and 1934-1938 Tacoma Avenue South,
Portion of Tacoma Avenue South Sanitary Sewer). The estimated Qvi average linear groundwater
velocity for the area between South 19t Street and South 21stand in the area between South G Street
and Fawcett Avenue ranges from approximately 0.12 to 2.5 ft/day with hydraulic gradients ranging
from 0.0061 to 0.15 ft/ft based on the April 2021 groundwater monitoring event.

m Northwest Portion of Westerly Plume (1701 and 1722 Tacoma Avenue South, Portion of Tacoma
Avenue South Sanitary Sewer). The estimated Qvi average linear groundwater velocity for the area
between South 18t Street and South 17t Street and in the area between Court F and Market Street
ranges from approximately 0.23 to 6.1 ft/day with hydraulic gradients ranging from 0.011 to 0.15 ft/ft
based on the April 2021 groundwater monitoring event.

m Central Portion of Westerly Plume (1755 Fawcett Avenue and 1742 Jefferson Avenue). The estimated
Qvi average linear groundwater velocity for the area of South 19t Street and in the area between
Fawcett Avenue and Jefferson Avenue ranges from approximately 1.44 to 34 ft/day with hydraulic
gradients ranging from 0.11 to 0.21 ft/ft based on the April 2021 groundwater monitoring event.

Qva Groundwater Occurrence and Flow

The Qva aquifer underlies the Qvi aquifer (where present) with a potentiometric surface ranging between
approximately 6 and 97 feet bgs (Table 13-7) with an inferred groundwater flow direction that is generally
east to northeasterly. The Qva aquifer alternates between unconfined and confined groundwater conditions
throughout the Westerly Plume. The Qva aquifer is generally unconfined west of Tacoma Avenue South with
a relatively flat water table occurring within the Qva sands. The Qva aquifer becomes confined east of
Tacoma Avenue South with the potentiometric head occurring above the Quvi silt.

Groundwater gradients and estimated linear groundwater velocities were calculated for the Qva aquifer.
Qva groundwater gradients are relatively low (flat) between South G Street and Fawcett Avenue and then
become steeper in the area east and downgradient of Fawcett Avenue. Qva groundwater gradients are also
in the area north of South 19t Street between Market Street and Jefferson Avenue. Qva groundwater flow
velocities and hydraulic gradients for the Westerly Plume are discussed below in three general areas
relative to the eight source areas.

m Southwest Portion of Westerly Plume (1904-1908, 1922, and 1934-1938 Tacoma Avenue South,
Portion of Tacoma Avenue South Sanitary Sewer). The estimated Qva average linear groundwater
velocity for the area between South 19t Street and South 21stand in the area between South G Street
and Fawcett Avenue ranges from approximately 0.30 to 0.40 ft/day with hydraulic gradients ranging
from 0.025 to 0.03 ft/ft based on the April 2021 groundwater monitoring event.
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m Northwest Portion of Westerly Plume (1701 and 1722 Tacoma Avenue South, Portion of Tacoma
Avenue South Sanitary Sewer). The estimated Qva average linear groundwater velocity for the area
between South 18t Street and South 17t Street and in the area between Court F and Market Street
ranges from approximately 0.19 to 0.77 ft/ day with hydraulic gradients ranging from 0.0055 to
0.12 ft/ft based on the April 2021 groundwater monitoring event.

m Central Portion of Westerly Plume (1755 Fawcett Avenue and 1742 Jefferson Avenue). The estimated
Qva average linear groundwater velocity for the area of South 19th Street and in the area between
Fawcett Avenue and Jefferson Avenue ranges from approximately 0.56 to 0.87 ft/day with hydraulic
gradients ranging from 0.14 to 0.26 ft/ft based on the April 2021 groundwater monitoring event.

13.4.3. Sources of Contamination

Source areas for the Westerly Plume and lines of evidence supporting historical operations as the source(s)
of contamination include the following based on the results of the RI:

m 1701 Tacoma Avenue South (Upton—UWT Campus Source Area—Primary Source). Glow Cleaners and
Towne Cleaners (former dry cleaner businesses) operated at 1701 Tacoma Avenue South from the
early 1960s until the early 1970s. Dry cleaners during this period typically utilized PCE as part of their
operations. Elevated concentrations of PCE including breakdown products (TCE, cis-DCE, and
vinyl chloride) were identified in soil from approximately 3 to 55 feet bgs at this location as part of the
2016 RI. In addition, elevated concentrations of PCE including breakdown products (TCE, cis-DCE, and
vinyl chloride) were also identified in the Qvi aquifer downgradient of this location.

m 1742 Jefferson Avenue (1742 Jefferson—UWT Campus Source Area—Secondary Source). Investigation
results identified TCE in shallow soil (approximately 3 feet bgs) at location JS-B7. TCE was identified in
the soil at the base and sidewalls of the excavation following remedial actions. TCE was also identified
in groundwater. The release of TCE to soil is likely associated with the use of solvents during historical
automotive service center operations (Standard Oil) between 1932 and 1965. TCE is commingled with
upgradient source areas as described above.

m 1755 Fawcett Avenue (Kelly—UWT Campus Source Area—Secondary Source). Former cleaner
(E I Cleaners) and motorcycle sales and service shops (Potter Clarence Co. and Montgomery
Motorcycle) were historically operating at this location between 1931 and 1965. Solvents used during
these operations (TCE) may have been released to the soil through drips, spills, and/or other
discharges. Elevated concentrations of TCE were identified in soil from approximately 3 to 36 feet bgs
at this location as part of the 2016 RI. In addition, elevated concentrations of TCE were also identified
in the Qvi aquifer downgradient of this location. TCE is commingled with upgradient source properties
as described above.

m 1722 Tacoma Avenue South (Upgradient Source Area to the UWT Campus—Primary Source). Historical
photoengraving operations including West Coast Engravers operating between at least 1958 and 1983
followed by Western Metal Arts to at least 1988 utilized various acids, bases, and solvents based on
information from Ecology’s Hazardous Waste Division files. Neutralized nitric acid was reportedly
discharged from the property to the sanitary sewer system between 1986 and 1988 based on notes
included on the hazardous waste forms. In addition, permit records and blueprints show that the
building was designed with multiple sinks/wash basins and floor drains that were connected to the
City’s sanitary sewer through side laterals drain systems indicating process water used in
photoengraving operations was also discharged to the City sanitary sewer. Elevated concentrations of
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PCE, TCE and breakdown products (cis-DCE and DCE) were detected in soil from approximately 5 to
30 feet bgs at this location. In addition, elevated concentrations of PCE, TCE, and breakdown products
(cis-DCE and DCE) and DCA were also identified in the Qvi aquifer at and/or downgradient of this
location.

m 1904-1908 Tacoma Avenue South (Upgradient Source Area to the UWT Campus—Primary Source).
Automotive, motorcycle, and transmission services historically operated at this location between 1942
and 1963 and likely utilized solvents to clean various engine/transmission parts. PCE and TCE were
released to the ground surface through leaks, spills, and/or discharges on the property as evidenced
by elevated concentrations observed in soil from 6 to 65 feet bgs as well as elevated concentrations in
groundwater at and downgradient of this location. In addition, potential upgradient sources of
contamination were not identified.

m 1922 Tacoma Avenue South (Upgradient Source Area to the UWT Campus—Primary Source).
Automotive tire, brake, and alignment services historically operated at this location between 1953 and
1993 which likely utilized solvents to clean various brake system parts. PCE and TCE were released to
the ground surface through leaks, spills and/or discharges on the property as evidenced by elevated
concentrations observed in soil from 9 to 70 feet bgs as well as elevated concentrations in groundwater
at and downgradient of this location. In addition, a potential dry well likely associated with these
operations was identified east of the building store face. Elevated concentrations of PCE and TCE were
detected in both sediment and water samples within the dry well. A review of the City’s utility records
indicated that this structure was not associated with their system. Additionally, the alignment of the
drain into this structure is oriented back toward 1922 Tacoma Avenue South further supporting this as
a source area. Lastly, potential upgradient sources of contamination at this location were not identified.

m 1934-1938 Tacoma Avenue South (Upgradient Source Area to the UWT Campus—Primary Source). A
camshaft repair facility business (Delta Camshaft) operated at this location from approximately 1983
to 2010. Operations at Delta Camshaft included grinding, cutting, milling, and coating camshafts for
the engine-building industry based on information provided by the City. Other uses of the property
included various general contractor companies, Knights of Columbus, and a security systems company.
Inspections of Delta Camshaft in response to a complaint filed with Ecology identified “very poor”
housekeeping including multiple open drums and evidence of petroleum/solvent releases (TCE) from
the camshaft rinse areas during the inspections. TCE was released to the ground surface through leaks,
spills and/or discharges on the property (and potentially to a manhole west of the former building) as
evidenced by elevated concentrations observed in soil from 5 to 65 feet bgs as well as elevated
concentrations in groundwater at and downgradient of this location. In addition, potential upgradient
sources to contamination were not identified.

m Tacoma Avenue South Sanitary Sewer (Upgradient Source Area to the UWT Campus—Primary Source).
Acids, bases, and potential solvents including PCE, TCE, and TCA generated during historical operations
at 1722 Tacoma Avenue South were discharged to the City’s sanitary sewer. Solvents may have also
been discharged into the sanitary sewer from other sources along Tacoma Avenue South, 1904-1908
Tacoma Avenue South, 1922 Tacoma Avenue South, and the 1934-1938 Tacoma Avenue South
Source Area. An approximate 1,075-foot section of early 1900s era terra cotta sanitary sewer pipe was
identified as a source area (Figures 13-2 and 13-3) due to the City’s acceptance of wastewater to the
Sewer generated as part of the historical operations on adjacent properties and poor condition of the
Sewer (i.e., multiple Grade 4 to 5 cracks), which allowed for the exfiltration of CVOC-related
contaminants to soil. As such, the City’s Sewer is a “facility” as defined by MTCA. These releases
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subsequently migrated to groundwater and spread downgradient of this location where they
commingled with releases from other source areas as evidenced by the soil, soil vapor, groundwater,
and stormwater sample results.

Localized releases of petroleum-related contaminants (cPAHs and metals) to shallow soil have been
identified in other portions of the UWT Campus and are further discussed in Section 8.0 (1742 Jefferson),
Section 10.0 (Kelly) and Section 17.0 (Area-Wide Soil).

13.4.4. Potential Receptors and Exposure Pathways

Current and future land use were considered when evaluating potential receptors and exposure pathways.
The current and planned future land use is for commercial and academic purposes. The Westerly Plume
and surrounding area include multiple commercial, educational, and residential buildings, paved parking
lots, ROWSs, sidewalks, and vacant land. 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. It is assumed that future land use will be similar to its current
use with additional development on the vacant land.

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 and/or groundwater during excavation activities.

m Drinking Water. Groundwater within the Qvi and Qva aquifers beneath the Westerly Plume and
surrounding area 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. The Westerly Plume is 1,300 feet from the Thea Foss Waterway. However, stormwater
utilities are located within the Westerly Plume at an elevation below the groundwater table to the east
of Tacoma Avenue South where unlined/sealed sections of pipe and/or early 1900s-era pipe are
present which serve as a potential migration pathway for contaminants to reach the
Thea Foss Waterway. Additionally, groundwater seepage captured by the Y Student Center building
drains and potentially groundwater seepage to the current building drain for 1902 Tacoma Avenue
South (1904-1908 Tacoma Avenue Source Area) also discharges to the stormwater system. Therefore,
surface water is retained as a potential exposure pathway for CVOC contaminants. Soil and
groundwater data for benzene indicate that the surface water exposure pathway is not complete based
on the Rl results in which areas of benzene exceedances are not in the vicinity of where stormwater
utilities are below the groundwater table.

m Indoor Air. Multiple buildings (Figure 13-1) are located within the Westerly Plume footprint. CVOCs and
benzene in groundwater (further discussed in Section 13.6) have the potential to volatilize and migrate
through the vadose zone into enclosed building spaces in this area. As a result, the VI into the indoor
air pathway is considered a potential exposure pathway. The potential for VI and impacts to indoor air
is further discussed below in Section 13.6.5.
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13.5. Proposed Cleanup Levels

PCULs were developed for the Westerly Plume 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
(Chapter 173-340 WAC), 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
to the Westerly Plume area. The general process for developing the PCULs on a UWT Campus-wide basis is
described in Section 3.0. The basis for PCULs for the Westerly Plume 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) and numerical criteria protective of marine surface water cleanup levels.
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.

13.6. Nature and Extent of Contamination
13.6.1. Contaminants and Media of Concern

Characterization data for the Westerly Plume are summarized in Tables 13-6 through 13-9 and were
evaluated to determine contaminants and media of concern for the Westerly Plume Site (as defined by soil
and groundwater PCUL exceedances). An evaluation of soil sample results representing current conditions
is presented in Table Q-25 (Appendix Q). An evaluation of groundwater sample results representing current
conditions (i.e., groundwater samples collected between 2016 and 2021 is presented in Table Q-26
(Appendix Q). In addition, soil and groundwater sample results representing current conditions were
screened to evaluate the potential for VI (Table Q-27, Appendix Q). Contaminants in media of concern based
on this evaluation (Tables Q-25 through Q-27) include the following:

m Soil. PCE and TCE were identified as primary soil COCs for the Westerly Plume Site based on the source
of contamination to soil and the characterization results. In addition, PCE/TCE breakdown products
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(cis-DCE, DCE, and vinyl chloride) as well as DCA were identified as secondary soil COCs for the Westerly
Plume. Cis-DCE, DCE, vinyl chloride, and DCA are considered secondary COCs because these
contaminants either are collocated with one or more primary soil COC or infrequently exceed the PCULs
(i.e., less than 10 percent). The nature and extent of soil COCs (both primary and secondary) are further
discussed in Section 13.6.2.

m Groundwater. PCE and TCE were identified as primary groundwater COCs for the Westerly Plume Site
based on results of the 2016 Agreed Order groundwater investigation in which PCE and TCE exceeded
the groundwater PCUL during one or more monitoring events results between 2016 and 2020. PCE
and TCE were also observed in portions of the stormwater system and TCE was also observed in
groundwater seeping into the building drainage system for the Y Student Center. In addition, PCE/TCE
breakdown products (cis-DCE, DCE and vinyl chloride) as well as DCA and benzene were identified as
secondary groundwater COCs for the Westerly Plume because these contaminants either are collocated
with one or more primary groundwater COCs or infrequently exceed the PCULs (i.e., less than
10 percent). The nature and extent of groundwater COCs are further discussed in Section 13.6.3.

m Soil Vapor. Based on screening of soil and groundwater data, TCE, vinyl chloride and DCA 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 13.6.4.

Other CVOC-related contaminants including trans-DCE, TCA, and chlorobenzene are not considered COCs
because they do not exceed the PCUL in soil or groundwater at the Westerly Plume Site. Petroleum-related
contaminants including benzene, xylenes, 1,2,4-TMB, 1,3,5-TMB, as well as naphthalenes, cPAHSs, arsenic,
and lead associated with Kelly, 1742 Jefferson or Area-Wide Soil are discussed in Sections 8.0, 10.0 and
17.0, respectively. Note that TCA and chloroform are further discussed below because they are considered
tracer compounds. TCA detections provide a line of evidence for the 1722 Tacoma Avenue South Source
Area based on the historical use of these products during the Western Arts operations. TCA may also be a
tracer compound for brake and tire repair operations at the 1922 Tacoma Avenue South Source Area based
on the presence of this compound within the dry well located downgradient of this property. Chloroform is
also considered a tracer compound that provides a line of evidence of exfiltration from the sanitary sewer
and associated chlorinated water in the soil surrounding this utility. No historical operation has been
identified as a potential source of chloroform although chloroform was detected at concentrations greater
than the PCUL at select locations in groundwater.

COCs (PCE, TCE, cis-DCE, vinyl chloride, DCA, and benzene) for soil and groundwater are shown in plan view
on Figures 13-7 through 13-27. Primary COC (TCE) for the stormwater system is shown in plan view on
Figure 13-28. COCs are shown in cross section on Figures 13-29 through 13-34. The nature and extent of
COCs in media of concern are further discussed below.

13.6.2. Soil

The nature and extent of primary and secondary Westerly Plume COCs in soil are shown on Figures 13-7
through 13-13 and are further discussed in Sections 13.6.2.1 through 13.6.2.9 as they relate to each
source area.
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13.6.2.1. 1701 Tacoma Avenue South Source Area (Upton—UWT Campus Source Area)

Soil contamination associated with the 1701 Tacoma Avenue South Source Area is located within the area
of the former dry cleaner located on the UWT Campus and directly east (downgradient) of this location
which operated from the early 1960s until the early 1970s. The results of soil sampling completed in the
vicinity of the 1701 Tacoma Avenue South Source Area identified PCE, TCE, cis-DCE, and vinyl chloride
within and to the east of this location. Soil results are summarized below.

m PCE (primary COC for the 1701 Tacoma Avenue South Source Area) was detected in soil at
concentrations greater than PCUL at depths ranging between approximately 3 and 26 feet bgs in
multiple soil samples analyzed at this location. The highest PCE concentration (3.8 mg/kg) was
detected in a sample collected from approximately 6.5 to 7.5 feet bgs in boring A6-B10 located directly
east of the building where the former dry cleaner historically operated.

m TCE, cis-DCE, and vinyl chloride (secondary COCs) were also detected in soil at concentrations greater
than the PCUL at this location and to the east in a limited number of samples at depths ranging between
approximately 13 and 55 feet bgs. PCUL exceedances for TCE (up to 0.068 mg/kg), cis-DCE (up to
0.022 mg/kg), and vinyl chloride (up to 0.0018 mg/kg) are generally collocated with PCE in soil and
may be due to degradation and/or associated with releases from 1722 Tacoma Avenue South that
have migrated in groundwater downgradient and beneath the 1701 Tacoma Avenue South Source
Area.

13.6.2.2. 1742 Jefferson Avenue Source Area (1742 Jefferson—UWT Campus Source)

Soil contamination associated with the 1742 Jefferson Avenue Source Area is located within the area of
the former automotive service center (Standard Oil), located on the UWT Campus, which conducted
operations between 1932 and 1965 on the UWT Campus. The results of soil sampling completed at the
1742 Jefferson Avenue Source Area identified TCE in soil within the previous service station building
footprint. TCE-contaminated soil was detected above the groundwater table similar to the 1755 Fawcett
Avenue Source Area indicating this as a source area to the overall Westerly Plume. TCE contamination
commingles with other upgradient sources below the water table (described above). Soil results within the
1742 Jefferson Avenue Source Area are summarized below.

m TCE (up to 1.13 mg/kg) and other CVOCs were detected in a soil sample collected within the former
service station near the floor drain at a depth of approximately 3 feet bgs (above the groundwater table)
in boring JS-B7 in 1998. This soil was subsequently excavated in 2012. However, TCE was detected at
concentrations greater than the PCUL at depths ranging between 4 and 30 feet bgs in soil that remains
in place based on the results of confirmation samples CS-TP6SW-4 and CS-TP6BASE-7.5 and in boring
JS-MW1S, completed in 2019. The TCE-contaminated soil appears to be related to former service
station operations and potentially sorption from the upgradient TCE-contaminated groundwater plume.

Petroleum-contaminated soil associated with the 1742 Jefferson Avenue Source Area (1742 Jefferson -
former Standard Oil Station) is further discussed in Section 8.0.

13.6.2.3. 1755 Fawcett Avenue Source Area (Kelly—UWT Campus Source Area)

Soil contamination associated with the 1755 Fawcett Avenue Source Area is located within the area of the
former motorcycle repair facility that historically operated between 1931 and 1965 on the UWT Campus.
The results of soil sampling completed for the 1755 Fawcett Avenue Source Area identified TCE in the soil
within the previous building footprint at depths above the local groundwater table indicating this as a source
area to the overall Westerly Plume. TCE contamination commingles with other upgradient sources
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(described above) below the water table. Soil results within the 1755 Fawcett Avenue Source Area are
summarized below.

m TCE was detected at concentrations greater than the PCUL above the groundwater table (approximately
9 feet bgs) at depths ranging between 3 and 6 feet bgs and ranging between 0.0016 and
0.0018 mg/kg in boring A12-B6 located within the eastern portion of the former building footprint.

Petroleum-contaminated soil associated with the 1755 Fawcett Avenue Source Area (Kelly) is further
discussed in Section 10.0.

13.6.2.4. 1722 Tacoma Avenue South Source Area (Upgradient Source Area to the UWT Campus)

Soil contamination associated with the 1722 Tacoma Avenue South Source Area is located within the area
of the photoengraving facility (upgradient of UWT Campus) and east and northeast (downgradient onto the
UWT Campus) of this location, which historically operated from at least 1958 to at least 1988. The results
of soil sampling completed in the vicinity of the 1722 Tacoma Avenue South Source Area identified TCE,
PCE, cis-DCE, DCE, and DCA in soil within and/or to the east-northeast of this location. Soil results are
summarized below.

m TCE (primary COC for the 1722 Tacoma Avenue South Source Area) was detected at concentrations
greater than the PCUL at depths ranging between the ground surface and approximately 90 feet bgs in
multiple soil samples analyzed at and downgradient (both east and northeast) of this location. The
highest TCE concentrations were detected in samples collected from boring PS7-DP3 (up to 2.9 mg/kg)
at a depth of 0.5 to 1.5 feet and from paired wells borings UG-MW25S and UG-MW25D (up to
3.2 mg/kg) between 11 and 14 feet bgs.

m PCE, cis-DCE, DCE, and DCA (secondary COCs) were also detected in soil at concentrations greater than
the PCULs within the building and the area downgradient in a limited number of samples at depths
ranging between the ground surface and approximately 16 feet bgs as follows:

= PCE was detected at concentrations greater than the PCUL from the ground surface to a depth
of approximately 1.5 feet bgs in soil samples collected in the northwest portion of the
1722 Tacoma Avenue South building (boring PS7-DP3) in the area of the former wash
drains/sumps. PCE was detected at a concentration of 0.58 mg/kg at this location.

= (Cis-DCE was detected at a concentration (0.0093 mg/kg) greater than the PCUL from the
ground surface to a depth of approximately 1-foot bgs in a soil sample collected from boring
PS7-DP7.

= DCE was detected in select soil samples collected within and downgradient of the
1722 Tacoma Avenue South Source Area in borings PS7-DP7 and UG-MW25S/D (up to
0.0067 mg/kg) at depths ranging from approximately 7.5 to 16 feet bgs.

= DCA (breakdown product of TCA) was detected in the select soil samples collected
downgradient of the 1722 Tacoma Avenue South Source Area in boring UG-MW25S/D at
depths of approximately 7.5 to 16 feet bgs.

TCA is considered a tracer compound for the 1722 Tacoma Avenue South Source Area due to its historical
documented use within the building although TCA was not detected greater than the PCUL. In soil, TCA was
detected from the ground surface to a depth up to 10 feet bgs within the 1722 Tacoma Avenue South
Source Area and downgradient to the east (UG-MW25S/D). The TCA detections are collocated with
DCA PCUL exceedances in boring UG-MW25S/D at depths of 7.5 to 16 feet bgs.
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13.6.2.5. 1904-1908 Tacoma Avenue South Source Area (Upgradient Source Area to the UWT Campus)

Soil contamination associated with the 1904-1908 Tacoma Avenue South Source Area is located within
the area of the former auto repair and used car lot that historically operated at this location between 1942
and 1963. The results of soil sampling completed in the vicinity of the 1904-1908 Tacoma Avenue South
Source Area identified TCE and PCE in the soil around the current building footprint (upgradient of UWT
Campus), and to the east of this location, where they commingle with releases from the other Tacoma
Avenue South sources. Soil results are summarized below.

m TCE was detected at concentrations greater than PCUL at depths ranging between approximately 5 and
60 feet bgs with the highest concentration (up to 0.39 mg/kg) detected in boring PS5-MW1D at a depth
of approximately 34 feet bgs.

m PCE was detected at concentrations greater than the PCUL at depths ranging between approximately
9 and 30 feet bgs with the highest concentration (up to 0.0062 mg/kg) detected in boring PS5-MW1D
at a depth of approximately 29 feet bgs.

13.6.2.6. 1922 Tacoma Avenue South Source Area (Upgradient Source Area to the UWT Campus)

Soil contamination associated with the 1922 Tacoma Avenue South Source Area is located within the area
of the former brake and tire repair that historically operated between 1953 and 1993. The results of soil
sampling completed in the vicinity of the 1922 Tacoma Avenue South Source Area identified PCE and TCE
in the soil around the previous building footprint (upgradient of UWT Campus) and to the east of this location
where they commingle with releases from the other Tacoma Avenue South sources. Soil results are
summarized below.

m PCE was detected at concentrations greater than the PCUL at depths ranging between approximately
9 and 40 feet bgs with the highest PCE concentration (up to 0.011 mg/kg) detected in boring
PS4-MW3S at a depth of approximately 24 feet bgs.

m TCE was detected at concentrations greater than the PCUL at depths ranging between approximately
6 and 68 feet bgs with the highest TCE concentration (0.11 mg/kg) detected in boring PS4-MW3D at a
depth of approximately 34 feet bgs.

PCE (0.56 mg/kg) and TCE (1.9 mg/kg) were also detected in the sediment sample collected from the
potential dry well (TAC-Manhole) located within Tacoma Avenue South, which appeared to be connected to
the former building at 1922 Tacoma Avenue South during historical land use. Sediment observed in the
TAC-Manhole was removed in December 2020 as part of the investigation activities completed for the 1922
Tacoma Avenue South Source Area.

13.6.2.7. 1934-1938 Tacoma Avenue South Source Area (Upgradient Source Area to the UWT Campus)

Soil contamination associated with the 1934-1938 Tacoma Avenue South Source Area is located within
the area of the former camshaft repair facility that historically operated from 1983 to 2010. The results of
soil sampling completed in the vicinity of the 1934-1938 Tacoma Avenue South Source Area identified TCE
in the soil around the former building footprint (upgradient of UWT Campus), and to the east of this location,
where TCE commingles with releases from the other Tacoma Avenue South sources. Soil results are
summarized below.
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m TCE was detected at concentrations greater than the PCUL at depths ranging between approximately
23 and 60 feet bgs with the highest TCE concentration (0.078 mg/kg) detected in boring PS3-MW2S
at a depth of approximately 34 feet bgs.

13.6.2.8. Tacoma Avenue South Sanitary Sewer Source Area (Upgradient Source Area to the UWT Campus)

Soil contamination associated within Tacoma Avenue South Sanitary Sewer Source Area is associated with
the exfiltration of PCE and TCE discharged to the sewer during historical operations from the 1722 Tacoma
Avenue South Source Area. The results of soil sampling completed in the Tacoma Avenue South ROW
(upgradient of UWT Campus) identified PCE and TCE in close proximity (both vertically and laterally) to areas
in which City inspection records identified grade 4 and 5 breaks and/or cracks in the sewer pipe. Soil
contamination also migrated east of this location where it commingles with releases from the other Tacoma
Avenue South sources. Soil results within the ROW are summarized below.

m PCE (primary COC for the Tacoma Avenue South Sanitary Sewer Source Area) was detected at
concentrations greater than the PCUL at depths ranging between approximately 8 and 32 feet bgs
along the utility alignment between South 18t Street and South 21st Street. The highest PCE
concentration (0.069 mg/kg) was detected at a depth of approximately 29 feet bgs in boring A11-B5
located near a documented break in the sanitary sewer pipe and within a flat-lying portion of the Qvi
silt in this area (Figure 13-7).

m TCE (primary COC for the Tacoma Avenue South Sanitary Sewer Source Area) was detected at
concentrations greater than the PCUL at depths ranging between approximately 5 and 65 feet bgs
along the utility alignment between South 17t Street and South 21st Street. TCE was detected greater
than 1 mg/kg in borings A11-B5 and A11-B6 located near a documented break in the sanitary sewer
pipe and up to 2.8 mg/kg in boring A11-B5 collected at a depth of approximately 29 feet bgs within a
flat-lying portion of the Qvi silt in this area. TCE was detected at a concentration of 1.2 mg/kg at a depth
of approximately 8 feet bgs in boring A11-B6, which corresponds to the depth of the sanitary sewer
base and at an area where sediment deposits were settling within the sanitary sewer pipe itself (based
on City of Tacoma inspection reports). TCE was also detected at a concentration greater than 1 mg/kg
directly downgradient of a hole in the sanitary sewer pipe at the intersection of South 19t Street and
Tacoma Avenue South in boring UG-MW24S at a depth of approximately 17 feet bgs.

13.6.2.9. Other Areas and Commingling Plumes

Other locations of PCUL exceedances are shown on Figures 13-7 through 13-13 and appear to be related
to sorption from the dissolved phase of the PCE and TCE groundwater plume based on the distribution of
detected concentrations and proximately to the source areas described above. The nature and extent of
PCE and TCE in groundwater are further discussed below (Section 13.6.3). Two exceptions include:

m TCE was detected at concentrations greater than 100 times the PCUL (greater than 1 mg/kg) at depths
ranging between approximately 35 and 43 feet bgs near the intersection of South 19t Street and
Market Street. The geology in this area includes relatively flat-lying Qva silt (Section G-G’, Figure 2-13).
It is inferred that TCE contamination at this location is from upgradient sources settled onto the flat-
lying Qva silt where it accumulated leading to the increased TCE concentrations observed.

m Benzene was detected at concentrations greater than the PCUL in three wells located in the
Jefferson Avenue ROW including well A11-MW40D located at South 19t Street and Tacoma Avenue
South and wells COT-MW4 and COT-MWS5 located at South 19t Street and Jefferson Avenue. Sources
of benzene were not identified based on historical operations and land use.
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13.6.3. Groundwater

The nature and extent of groundwater COCs for the Westerly Plume are based on the results of the
2016 Agreed Order Rl and the investigation completed by 1920 Tacoma Ave., LLC, which are representative
of current conditions. As noted above, PCE and TCE were identified as primary COCs based on PCUL
exceedances during one or more monitoring events during the 2016 Agreed Order groundwater
investigation. PCE/TCE breakdown products (cis-DCE, DCE and vinyl chloride) as well as DCA are considered
secondary COCs for the Westerly Plume Site because they infrequently exceed the PCULs and are limited
in extent where they do exceed.

As discussed in Section 13.4.2.2, the groundwater in the Qvi and Qva aquifers is hydraulically connected
in various portions of the Westerly Plume area. As a result, contaminant distribution in the Qvi and
Qva aquifers varies based on the geologic and hydrogeologic conditions in this area (i.e., glacial incision of
the confining Qvi/Qva silt layers and/or preferential flow pathways through the Qvi till-like and channel
deposits). This section describes where COCs are present in the Qvi and Qva aquifers. The contaminant
fate and transport are further described in Section 13.7. CVOC and benzene groundwater data from the
individual and/or semi-annual monitoring events completed between 2016 and March 2021 are shown on
Figures 13-14 through 13-28 and in cross section on Figures 13-29 through 13-34. The nature and extent
of contamination within the Qvi and Qva aquifers are further discussed in Sections 13.6.3.1 and 13.6.3.2
below.

13.6.3.1. Qvi Aquifer

The nature and extent of primary and secondary COCs associated with the Westerly Plume in the Qvi aquifer
are discussed below relative to identified individual source areas. In general, TCE contamination within the
Qvi aquifer is the most widespread contaminant throughout the Westerly Plume, which extends from
Tacoma Avenue South to Jefferson Avenue as shown on Figure 13-15. PCE is generally limited to the area
of South 19t Street and west of Fawcett Avenue in the vicinity of Tacoma Avenue South as shown on
Figure 13-14. Other COCs including cis-DCE, DCE, vinyl chloride, and DCA are limited in extent to the area
immediately downgradient of their respective source areas (Figures 13-18, 13-21, 13-22, and 13-24).
Benzene was identified in two isolated areas at UG-MW25S east of the 1722 South Tacoma Avenue Source
Area and at well COT-MW4 located in Jefferson Avenue east of the Swiss Complex (Figure 13-26). However,
historical land uses of 1722 South Tacoma Avenue and the Swiss Complex did not identify the use of
benzene.

m 1701 Tacoma Avenue South Source Area (Upton—UWT Campus Source Area). PCE, TCE, cis-DCE, and
vinyl chloride were detected in groundwater at concentrations greater than the PCUL within and/or
downgradient of the 1701 Tacoma Avenue South Source Area. At this location, the PCE concentration
(primary COC for the 1701 Tacoma Avenue South Source Area) ranges between 6.2 and 22 ug/L in
well A6-MW1S. PCUL exceedances for cis-DCE (up to 23 ug/L) and vinyl chloride (up to 0.54 ug/L) are
collocated with PCE in well A6-MW1S downgradient of the observed soil PCUL exceedances. TCE up to
160 pg/L was observed both upgradient and downgradient of the 1701 Tacoma Avenue South Source
Area. As noted in Section 13.6.2.1, TCE, cis-DCE, and vinyl chloride observed in groundwater may be
due to degradation of PCE and/or associated with releases from 1722 Tacoma Avenue South that have
migrated in groundwater downgradient and beneath the 1701 Tacoma Avenue South Source Area.

m 1742 Jefferson Avenue Source Area (1742 Jefferson—UWT Campus Source Area). TCE was detected
at concentrations greater than the PCUL in groundwater within this source area. While the TCE is
commingled with upgradient contaminant sources, TCE was also detected in shallow soil above the
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groundwater table indicating 1742 Jefferson Avenue historical operations contributed to the larger TCE
plume. PCUL exceedances of TCE range between 12 and 14 ug/L at this location. Jefferson Avenue to
the east and downgradient of this location marks the terminus of the TCE in the Westerly Plume.

m 1755 Fawcett Avenue Source Area (Kelly—UWT Campus Source Area). TCE was detected at
concentrations greater than the PCUL in groundwater within this source area. While the TCE is
commingled with upgradient contaminant sources, TCE was also detected in shallow soil above the
groundwater table indicating historical operations at Kelly contributed to the larger TCE plume. TCE
exceedances of the PCUL range between 69 and 280 ug/L at this location. TCE extends to Jefferson
Avenue downgradient of this location.

m 1722 Tacoma Avenue South Source Area (Upgradient Source Area to the UWT Campus). TCE, DCE,
DCA and benzene were detected in groundwater at concentrations greater than the PCULs within
and/or downgradient of the 1722 Tacoma Avenue South Source Area. The TCE concentration (primary
COC for the 1722 Tacoma Avenue South Source Area) ranges between 100 and 1,100 pg/L with the
highest TCE concentration detected in well UG-MW25S (230 to 1,100 ug/L). TCE exceedances of the
PCUL in the Qvi groundwater are observed downgradient (both northeast and east) of the 1722 Tacoma
Avenue South Source Area and it commingles with other contaminants released from other source
areas, which extend to the area west of the intersection of Broadway and South 17t Street.

m 1904-1908 Tacoma Avenue South Source Area (Upgradient Source Area to the UWT Campus). PCE
and TCE (primary COCs for the 1904-1908 Tacoma Avenue South Source Area) were detected in
groundwater at concentrations greater than the PCULs within the source area. PCUL exceedances of
PCE range in concentration between 0.33 and 12 pg/L while PCUL exceedances for TCE range in
concentration between 8.8 and 170 ug/L. TCE and PCE to the east and downgradient of this location
commingle with releases from the Tacoma Avenue South Sanitary Sewer Source Area before further
migrating to the east, which extends to Jefferson Avenue.

m 1922 Tacoma Avenue South Source Area (Upgradient Source Area to the UWT Campus). PCE and TCE
(primary COCs for the 1922 Tacoma Avenue South Source Area) were detected in groundwater at
concentrations greater than the PCUL within the source area and in the water sample collected from
the potential dry well located in the Tacoma Avenue South ROW east of this area. PCUL exceedances
for PCE range in concentration between 0.60 and 12 ug/L while PCUL exceedances for TCE range in
concentration between 0.24 and 150 pg/L.

TCE was detected at a concentration of 200 ug/L with the PCE concentration detected at 18 ug/L in
the water within the dry well. In addition, TCA (tracer compound) was detected in well PS4-MW1S
located within the source area and within the water sample collected from the dry well, which provides
an additional line of evidence that the dry well at this location was associated with historical operations
and land use for 1922 Tacoma Avenue South. TCE and PCE commingle to the east and downgradient
of this location with releases from the Tacoma Avenue South Sanitary Sewer Source Area before
migrating farther to the east, to Jefferson Avenue.

m 1934-1938 Tacoma Avenue South Source Area (Upgradient Source Area to the UWT Campus). TCE
(primary COC for the 1934-1938 Tacoma Avenue South Source Area) was detected in the groundwater
at a concentration greater than the PCUL within the source area. TCE exceedances of the PCUL range
between 0.78 and 3.4 yg/L. TCE in groundwater extends to Court D to the east and downgradient of
this location.
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m Tacoma Avenue Sanitary Sewer Source Area (Upgradient Source Area to the UWT Campus). PCE and
TCE were detected in the groundwater at concentrations greater than the PCUL within Tacoma Avenue
South near South 19t Street. As previously discussed, PCE and TCE received from historical operations
at 1722 Tacoma Avenue South were released from cracks/breaks within the terra cotta sanitary sewer
pipe. PCE and TCE at this location comingle with contaminants in groundwater from the 1904-1908
Tacoma Avenue South and 1922 Tacoma Avenue South Source Areas before migrating east
(downgradient). PCE exceedances of the PCUL range in concentration between 9.5 and 21 ug/L within
the vicinity of Tacoma Avenue South. TCE exceedances of the PCUL range in concentration between
110 and 1,300 ug/L in the vicinity of Tacoma Avenue South. Furthermore, supporting lines of evidence
include the detection of TCA in wells A11-MW14S and A11-MWA40S as TCA is a contaminant identified
for the 1722 Tacoma Avenue South Source Area. In addition, chloroform was detected in multiple wells
adjacent to the sanitary sewer line, which provides supporting evidence that releases from the sewer
pipe were occurring. PCE contamination extends to Fawcett Avenue while TCE extends to
Jefferson Avenue downgradient of this location.

13.6.3.2. Qva Aquifer

The nature and extent of PCE and TCE in the Qva aquifer within the Westerly Plume are discussed below
relative to the individual source areas identified. In general, TCE-contaminated groundwater within the
Qva aquifer is the most widespread contaminant throughout the Westerly Plume (Figure 13-17).
PCE-contaminated groundwater within the Qva aquifer is generally limited to the area downgradient of
1904-1908 and 1922 Tacoma Avenue South in the area west of Court E (Figure 13-15). Other CVOCs and
benzene were either not detected or detected at concentrations less than the respective PCULs in
groundwater samples collected in the Qva aquifer (Figures 13-19, 13-21, 13-23, 13-25 and 13-27).

m 1701 (Upton—UWT Campus Source Area) and 1722 Tacoma Avenue South (Upgradient Source Area
to the UWT Campus) Source Areas. TCE (primary COC) was detected in the groundwater at
concentrations greater than the PCUL within and downgradient of the 1701 and 1722 Tacoma Avenue
South Source Areas. TCE was detected at concentrations ranging between 1.8 and 140 ug/L within the
Qva aquifer in the area of 1722 Tacoma Avenue South. TCE in the Qva aquifer in the area of
1701 Tacoma Avenue South appears to originate from 1722 Tacoma Avenue South Source Area.
However, contributions from the 1701 Tacoma Avenue South Source Area could not be ruled out. TCE
was detected at concentrations ranging between 10 and 150 ug/L within the Qva aquifer in the area
of 1701 Tacoma Avenue South. TCE in the Qva aquifer generally does not extend past Fawcett Avenue
with limited exceedances in Market Street in wells downgradient of the Y Student Center (Figures 13-17
and 13-32).

m 1742 Jefferson Avenue Source Area (1742 Jefferson—UWT Campus Source Area). TCE was detected
in groundwater at concentrations greater than the PCUL. TCE in the Qva aquifer in the area of
1742 Jefferson Avenue may originate from the upgradient source areas (described above). However,
contributions from the 1742 Jefferson Avenue Source Area could not be ruled out. TCE was detected
within the Qva aquifer at concentrations ranging between 1.8 and 140 pg/L in the area of
1742 Jefferson Avenue and does not extend beyond Jefferson Avenue (Figures 13-17 and 13-30).

m 1755 Fawcett Avenue Source Area (Kelly—UWT Campus Source Area). COCs were not detected in the
Qva aquifer in this source area (Figures 13-15, 13-17, 13-19, 13-21, 13-23, 13-25, 13-27).

m 1904-1908, 1922 Tacoma Avenue South and Tacoma Avenue South Sanitary Sewer Source Areas
(Upgradient Source Areas to the UWT Campus). TCE and PCE were detected in groundwater at
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concentrations greater than the PCULs downgradient of the 1904-1908, 1922 Tacoma Avenue South,
and Tacoma Avenue South Sanitary Sewer Source Areas. TCE exceedances of the PCUL range between
3.8 and 1,170 pg/L. PCE exceedances of the PCUL range in concentration between 3.1 and 14 ug/L.
As noted above, PCE-contaminated groundwater within the Qva aquifer is generally limited to the area
between South Tacoma Avenue and Court E in the vicinity of South 19t Street. TCE-contaminated
groundwater within the Qva aquifer extends east to Jefferson Avenue (Figures 13-15, 13-17, 13-29,
and 13-34).

m 1934-1938 Tacoma Avenue South Source Area (Upgradient Source Area to the UWT Campus). TCE
was detected in groundwater at concentrations greater than the PCUL downgradient of the
1934-1938 Tacoma Avenue South Source Area. TCE exceedances of the PCUL range in concentration
between 3.3 and 9.3 ug/L. TCE-contaminated groundwater within the Qva aquifer downgradient of the
1934-1938 Tacoma Avenue South Source Area extends to the area of Fawcett Avenue where the
solvents enter the Qvi aquifer (Figures 13-17 and 13-33).

13.6.4. Stormwater System and Building Drains

TCE was detected at concentrations greater than the PCUL in base flow water samples collected between
2016 and 2020 from the stormwater system manholes on South 17th Street and South 19t Street. TCE
exceedance of the PCUL in the base flow samples ranges between 0.78 and 15 pg/L with the highest TCE
concentration detected in manhole MH:6767230 located at the intersection of Fawcett Avenue and
South 19t Street. Additionally, TCE was also detected in the Y Student Center building drains between
2014 and 2015 at concentrations ranging from 18.6 to 22.2 ug/L. As discussed in Section 13.3.5, the City
and Ecology concurred the building drain could be connected to the stormwater line within Market Street
based on the analytical results.

The stormwater system on South 17t Street is directed to Outfall 230. The stormwater system in
South 19t Street and the Y Student Center building drain was directed south to the Regional Stormwater
Treatment Facility in PLT and subsequently Outfall 235. The Jefferson and Hood Street Surface Water
Interceptor Capital Project completed in December 2022 redirected the South 19t stormwater system to
Outfall 230, however the Y Student Center is still connected to Outfall 235.

13.6.5. Soil Vapor and Indoor Air

Based on the soil and/or groundwater sampling results representing current conditions, TCE and
vinyl chloride were identified as COCs 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. TPH-G and TPH-D exceeded the SL for soil VI. The potential for
VI resulting from TPH-G and TPH-G associated with the 1742 Jefferson, Kelly and Area-Wide Soil is
further discussed in Sections 8.0, 10.0 and 17.0.

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, petroleum-
related contaminants are not considered a potential threat.

m Other Contaminants. TCE at concentrations exceeding the MTCA Method B SL for VI were identified in
groundwater samples collected from the Qvi aquifer within at least 100 feet of the footprint of one or
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more UW-owned and non-UW-owned buildings based on the results of the 2016 Agreed Order RI. In
addition, vinyl chloride concentrations exceeded the SL at one location collocated with TCE (A6-MW1S)
located within 100 feet of one UW-owned building at South 17t Street and Tacoma Avenue South. TCE
and vinyl chloride also were detected at concentrations exceeding the MTCA Method B SL for VI in the
Qva aquifer. However, the exposure pathway from the Qva aquifer to the overlying Qvi aquifer is
considered incomplete due to the presence of the Qvi and Qva silts and the Qvi aquifer preventing the
potential for TCE-vapors from migrating into indoor air. Lastly, DCA concentrations exceeded the SL at
one location collocated with location UG-MW25S. However, buildings with enclosed spaces are not
located within 100 feet of this location. Therefore, there is no potential for VI under the current land
use scenario. If buildings with enclosed spaces are constructed in this area, the potential for VI will be
further evaluated.

The results of the VI evaluation on other parts of campus (i.e., MDS Building [MDS], TPS Building, and
Academic Block Buildings) indicate that similar TCE concentrations in groundwater are not impacting
indoor air based on predictive modeling or the results of indoor air sampling completed. As a result,
further VI evaluation was not required on UW-owned buildings as part of the RI. Furthermore, UW-owned
buildings in this area are for commercial and academic use with air exchange rates of at least
0.5 exchanges of outside air per hour and operate on a neutral to slightly positive building pressure
that further limits the potential for VI and inhalation by the building occupants. VI evaluation was not
completed for non-UW-owned buildings.

The Y Student Center located on the northern portion of Westerly Plume is within an area with elevated
concentrations of TCE. This building was constructed with a vapor mitigation system to prevent the
potential migration of these contaminants into occupied indoor spaces. Indoor air sampling completed
in 2015 (Table 13-9) confirmed that contaminant concentrations resulting from VI are below the indoor
air cleanup criteria.

PCE, TCE, and other CVOCs were detected in passive soil vapor samples collected within the 1722 Tacoma
Avenue South building and along the sanitary sewer in Tacoma Avenue South. The CVOC results for these
samples were quantified as mass. Therefore, the CVOC results cannot be directly compared to the MTCA
Method B SLs protective of indoor air. The passive vapor sampling results in this area were used to
influence the location of future soil and groundwater samples collected in the area to support the Rl as
discussed above.

13.7. Contaminant Fate and Transport

The Westerly Plume consists of multiple commingled plumes contained within both the Qviand Qva aquifers
from eight identified source areas. TCE was identified as the primary COC in groundwater due to its
widespread nature throughout the Westerly Plume; other COCs including PCE, cis-DCE, DCE, vinyl chloride
and DCA are generally located in close proximity to the source area and are limited in extent. Overall, the
fate and transport of contaminants are affected by their chemical properties and the physical, chemical,
and biological processes that they are exposed to. These properties/processes and how they impact the
fate and transport of COCs in media of concern are discussed in Section 18.0.

Other factors influencing the transport of CVOCs within the Westerly Plume include the location of
contaminant sources, geology and hydrogeology, and the presence of building drains and sanitary and
sewer utility networks. In general, CVOCs migrated vertically from the point of release through the soil
column to the groundwater table. Concentrations constituting DNAPLs migrated through the water column
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before settling in areas of flat-lying silts separating the Qvi and Qva deposits. These contaminants migrated
through the silt layers through sorptive and diffusive processes and into the underlying geologic unit.
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.

Soil and groundwater contamination for the Westerly Plume Site is predominantly beneath portions of the
UWT Campus that are capped by paved ROWSs, parking lots and/or buildings preventing direct exposure
(Figures 13-1 and 13-29 through 13-34). CVOCs have the potential to migrate through soil vapor into indoor
air. Modeling results based on sub-slab vapor sampling within other UWT Campus buildings indicate that
there is a low potential for VI into the occupied spaces at a concentration that would exceed the indoor air
cleanup criteria although modeling for indoor air has not been completed in buildings within the Westerly
Plume. Furthermore, a vapor mitigation system was installed on the Y Student Center and air sampling
indicated VI was not occurring into the building.

The migration of CVOCs in a groundwater plume is limited by the sorption of these contaminants to fine-
grained soils as evidenced by the detected concentrations in saturated soil downgradient of the source
areas themselves although there is limited chemical degradation of CVOCs based on the results of the RI
between 2016 and 2021. Overall, groundwater monitoring, completed as part of the 2016 Agreed Order
RI (including groundwater data for the various capital projects and environmental due diligence projects
completed since 2016), indicates that the leading edge of the Westerly Plume Site is stable likely due to
dilution, sorption and/or natural attenuation and that the further migration of the Westerly Plume east of
Jefferson Avenue is not occurring.

Source areas for the Westerly Plume and lines of evidence supporting historical operations as the source(s)
are discussed in Section 13.4.3. Geologic and hydrogeologic conditions with the Westerly Plume
contributing to the contaminant fate and transport are discussed in Section 13.4.2. The fate and transport
of CVOCs associated with the Westerly Plume are described by source area in Sections 13.7.1 through
13.7.4 below.

13.7.1. Northern Portion of Westerly Plume (1701 and 1722 Tacoma Avenue South Source Areas)

TCE releases to soil through spills, drips, and/or discharges to the sanitary sewer entered the soil column
where they migrated toward the Qvi aquifer at 1722 Tacoma Avenue South. PCE releases to soil entered
the soil column where they migrated toward the Qvi aquifer at 1701 Tacoma Avenue South. These
contaminants were transported downgradient of these areas following contact with groundwater.
Contaminant transport is shown on cross sections CW-CW’ (Figure 13-30) and E-E’ (Figure 13-32) and
specifically includes:

m PCE and TCE migrated into the Qvi aquifer and flowed downgradient to the east with the prevailing Qvi
groundwater gradient (see Figures 13-14 and 13-16 and cross sections E-E’ and C-C’). In the area west
of Fawcett Avenue, contaminants sourcing from historical operations at 1701 Tacoma Avenue South
commingled with contaminants sourcing from historical operations at 1722 Tacoma Avenue South.

m Contaminants detected at concentrations constituting DNAPL released from the 1722 Tacoma Avenue
South Source Area likely migrated through the Qvi groundwater column before settling on top of the
flat-lying Quvi silt. These contaminants migrated through the silt layers into the underlying Qva aquifer
through diffusion as shown on Figures 13-30 and 13-32. However, DNAPL is unlikely to remain at this
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location based on the results of chemical analyses4. Contaminants entering the Qva aquifer were
subject to dispersion and diffusion to the north-south (i.e., cross-gradient) due to the relatively flat Qva
groundwater gradient and calculated low groundwater velocities in this area. In the Qva aquifer, these
contaminants migrated to the northeast with the prevailing Qva groundwater gradient toward the
1701 Tacoma Avenue South Source Area and entered the overlying Qvi aquifer, near Court E where
confining silt layers are absent, commingling with contaminants within the Qvi groundwater sourcing
from the 1701 Tacoma Avenue South Source Area (Figure 13-32). Contaminants remaining in the Qva
aquifer further migrated downgradient to approximately Market Street.

m Limited degradation of PCE to TCE, cis-DCE, and vinyl chloride was observed directly downgradient of
the 1701 South Tacoma Source Area within the Qvi aquifer (Figures 13-18, 13-20, 13-22 and 13-24).
PCE and breakdown products were not observed in the underlying Qva aquifer (Figures 13-15, 13-
17,13-19, 13-21, and 13-23).

13.7.2. West Central Portion of Westerly Plume (1902-1908 and 1922 Tacoma Avenue South and Tacoma
Avenue South Sanitary Sewer Source Areas)

PCE, TCE and potentially TCA releases to soil through spills, drips and/or exfiltration from the sanitary sewer
entered the soil column where they migrated toward the Qvi aquifer. These contaminants were transported
downgradient of these areas following contact with groundwater. Contaminant transport is shown on
cross sections AW-AW’, D-D’ and GW-GW’ (Figures 13-29, 13-31, and 13-34) and specifically includes:

m PCE and TCE (and potentially TCA) spilled/released from the 1902-1908 and 1922 Tacoma Avenue
South Source Areas (during prior auto repair operations) and entered the vadose zone where they
migrated through the soil column to the Qvi aquifer. Additionally, PCE and TCE (and potentially TCA)
were also likely discharged to the potential dry well located in Tacoma Avenue South from the
1922 Tacoma Avenue South Source Area and subsequently released to the soil and migrated to the
Qvi aquifer.

m PCE and TCE (and potentially TCA) were released from the City’s sanitary sewer pipe located in
Tacoma Avenue South through exfiltration processes. Video inspections completed by the City
identified multiple grade 4 and 5 cracks/breaks in the sewer pipe (Figure 13-31). Contaminants were
released into the soil through these breaks in the pipe where they migrated through the soil column to
the Qvi aquifer.

m Contaminants at concentrations constituting DNAPL migrated vertically through the water column
before settling on top of the flat-lying Qvi silt in the Tacoma Avenue South area. These contaminants
migrated through the silt layers into the underlying Qva aquifer through diffusion and appear to have
migrated east on the Quvi silt and settled on the Qva silt in the Market Street area (Figures 13-31 and
13-34). However, DNAPL is unlikely to remain at this location based on the results of chemical analyses
as noted above. Contaminant flow in the Qvi and Qva aquifers east of Tacoma Avenue South is
summarized below:

= PCE and TCE in the Qvi aquifer migrated downgradient from Tacoma Avenue South to the east

with the prevailing Qvi groundwater gradient to approximately Jefferson Avenue. The Qvi CVOC
plume entered the underlying Qva aquifer in the area between Market Street and

14 CVOC concentrations in groundwater are less than 1% the solubility of the specific CVOC indicating that DNAPL is unlikely to be present.
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Jefferson Avenue and flowed downgradient to the east to the location of the Science Building
east of Jefferson Avenue where the Westerly Plume terminates (Figures 13-14 and 13-16). A
portion of the contaminant plume in the Qvi aquifer entered a perched groundwater zone
located within the Qvi deposits near Court C and South 19t Street (wells A11-MW11S and
JS-MWTA on Figures 13-16 and 13-). Contamination in this perched groundwater zone is
discontinuous and isolated from the underlying Qvi aquifer.

= Contaminants entering the Qva aquifer at Tacoma Avenue South were subject to dispersion
and diffusion to the north-south (i.e., cross-gradient) due to the relatively flat Qva groundwater
gradient and calculated low groundwater velocities in this area. Contaminants migrated
downgradient within the Qva aquifer to the east to approximately Fawcett Avenue where an
underlying Qva silt confined and directed contaminant flow into the Qvi aquifer where the
Quvi silt is absent (Figure 13-34). Contaminants are not present in the Qva aquifer below this
Qva silt in the Fawcett area and Market Street.

13.7.3. East Central Portion of Westerly Plume (1742 Jefferson Avenue and 1755 Fawcett Avenue Source
Areas)

TCE releases to soil through leaks drips and/or spills entered the soil column where they migrated toward
the Qvi aquifer. These contaminants were transported downgradient of these areas following contact with
groundwater. Contaminant transport is shown on cross sections CW-CW’ and GW-GW’ (Figures 13-30 and
13-34) and specifically includes:

m TCE spilled/released from the 1755 Fawcett Avenue Source Area and 1742 Jefferson Avenue during
prior motorcycle and automotive repair operations and entered the vadose zone. TCE migrated
vertically down through the vadose zone, particularly in the area of coarse-grained channel deposits,
and entered the Qvi aquifer where it commingled with other upgradient contaminants sourcing from
other properties on Tacoma Avenue South (Sections 13.7.2. and 13.7.4).

13.7.4. Southern Portion of Westerly Plume (1934-1938 Tacoma Avenue South Source Area)

TCE was spilled/released from the 1934-1938 Tacoma Avenue South Source Area during prior camshaft
repair operations and entered the vadose zone. These contaminants were transported downgradient of
these areas following contact with groundwater. Contaminant transport is shown on cross sections D-D’
and FW-FW’ (Figures 13-31 and 13-33) and specifically includes:

m TCE entered the Qvi aquifer and migrated east to approximately Tacoma Avenue South where the
Qvi aquifer in this area becomes depleted due to drainage into the underlying Qva aquifer where the
Quvi silt is absent.

m Contaminants at concentrations constituting DNAPL migrated vertically through the water column
before settling on top of the flat-lying Qvi silt. These contaminants migrated through the silt layers into
the underlying Qva aquifer through diffusion (Figure 13-33).

m TCE that entered the Qva aquifer beneath the 1934-1938 Tacoma Avenue South Source Area and in
the area of Tacoma Avenue South migrated downgradient to the east to approximately Fawcett Avenue
where an underlying Qva silt confined and directed contaminant flow into the Qvi aquifer where the
Qui silt is absent (Figures 13-16 and 13-33). TCE is not present in the Qva aquifer below this Qva silt in
the area east of Fawcett Avenue. 1934-1938
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13.7.5. Stormwater System and Building Drains

TCE-contaminated groundwater discharges from building drains into the stormwater system and from
infiltration into the stormwater system where the pipe is not sealed but beneath the Qvi groundwater level.
Additionally, building drains constructed for the Y Student Center discharge TCE-contaminated groundwater
to the stormwater line within Market Street drains. The City and Ecology approved this discharge into the
stormwater system in 2015 as previously discussed.

13.7.6. Soil Vapor

CVOCs detected at concentrations exceeding the MTCA Method B SL for VI were identified in groundwater
samples collected from the Qvi aquifer. However, the results of the VI evaluation on other parts of the
UWT Campus (i.e., MDS Building, TPS Building, and Academic Block Buildings) indicate that similar
detected TCE concentrations in groundwater do not have the potential to impact indoor air based on the
predictive modeling or the results of indoor air sampling completed in the past. As a result, further VI
evaluation was not required on UW-owned buildings as part of the RI.

13.8. Summary

The Westerly plume consists of multiple commingled plumes in two aquifers from eight identified source
areas. TCE was identified as the primary COC in groundwater due to its widespread nature throughout the
Westerly Plume; other COCs including PCE, cis-DCE, DCE, vinyl chloride, and DCA are generally located in
close proximity to the source area and are limited in extent. The contaminant distribution of the
Westerly Plume is highly influenced by the chemical properties of the contaminants, location of the eight
sources of contamination, underlying geology and hydrogeology, and presence of building drains and storm
utilities. The greatest concentrations of COCs in soil and groundwater are generally located in the area of
Tacoma Avenue South.

Six of the primary sources to the Westerly Plume are located on Tacoma Avenue South between South 17t
Street and South 21st Street. One of the primary sources is owned by UW and the other five primary sources
are owned by others. Two secondary sources are located downgradient and within the Westerly Plume and
are owned by UW. A description of historical uses within the source areas is included in Section 13.8.1.

The spills and leaks of PCE, TCE and other solvents during historical operations within the source properties
and subsequent discharge of process water with solvents to the City of Tacoma sanitary sewer and a
potential dry well in Tacoma Avenue South led to soil and groundwater CVOC contamination in the Qvi and
Qva aquifers. The underlying geology influences the flow of contaminants in and out of the Qvi and
Qva aquifers as shown on cross-section AW-AW’ (Figure 13-29) and GW-GW’ (Figure 13-34). Dissolved
phases of CVOCs within the Qvi and/or Qva aquifers then migrated laterally and downgradient of the source
areas within preferential flow paths and laterally by dispersion and diffusion. Additionally, the stormwater
system (pipe and backfill) in South 19t Street is a preferential pathway for the TCE-impacted groundwater
that is entering the system.

13.8.1. Sources of Contamination

Source areas for the Westerly Plume and lines of evidence supporting historical operations as the source(s)
of contamination include the following (based on the results of the RI), separated by location relative to the
UWT Campus.
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m Upgradient of the UWT Campus (Primary Sources):

= 1722 Tacoma Avenue South Source Area. Photoengraving by West Coast Engravers
historically operating between at least 1958 and 1983 followed by Western Metal Arts to at
least 1988.

= 1904-1908 Tacoma Avenue South Source Area. Automotive, motorcycle and transmission
services historically operated at this location between 1942 and 1963.

= 1922 Tacoma Avenue South Source Area. Automotive tire, brake, and alignment services
historically operated at this location between 1953 and 1993.

= 1934-1938 Tacoma Avenue South Source Area. Delta Camshaft historically operated between
1983 and 2010.

= Tacoma Avenue South Sanitary Sewer Source Area. Exfiltration of process water generated
during historical operations at 1722 Tacoma Avenue South from the sanitary sewer line located
within Tacoma Avenue South.

m  Within the UWT Campus Boundary (Primary and Secondary Sources):

= 1701 Tacoma Avenue South Source Area (Primary). Glow Cleaners and Towne Cleaners
(former dry cleaner businesses) historically operating from the early 1960s until the early
1970s.

= 1755 Fawcett Avenue Source Area (Secondary). Motorcycle sales and services
(Potter Clarence Co. and Montgomery Motorcycle) and/or former cleaner (E | Cleaners)
historically operated between 1931 and 1965.

= 1742 Jefferson Avenue Source Area (Secondary). Automotive service center operations
(Standard Qil) between 1932 and 1965.

Contaminants associated with the individual source areas including PCE and TCE (primary COCs) as well as
breakdown products cis-DCE, DCE and vinyl chloride, and DCA (secondary COCs) have impacted soil and
groundwater generally between Court F and Jefferson Avenue (west-east) and generally between
South 17t Street and South 21stStreet (north-south) (Figure 13-1).

13.8.2. Distribution, Fate and Transport of Contamination

In soil, the highest detected concentrations are generally within the vicinity of Tacoma Avenue South and
near the intersection of South 19t Street and Market Street downgradient of this area. COCs were detected
at concentrations exceeding the PCUL in soil range from near the ground surface (within the individual
source areas) up to approximately 60 feet bgs. In groundwater, TCE is widespread throughout the Westerly
Plume in both the Qvi and Qva aquifers extending east to Jefferson Avenue. The greatest TCE
concentrations are in the vicinity of Tacoma Avenue South. Other contaminants including PCE, cis-DCE, DCE
and vinyl chloride, and DCA are limited in extent and are generally limited to the Qvi aquifer between
Tacoma Avenue South and Fawcett Avenue. This contaminant plume 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.

Paved surfaces (ROW, sidewalks and/or parking areas) are preventing direct contact with this contaminant
and are limiting the infiltration of stormwater that could further contribute to contaminant leaching of COCs
in shallow soil in source areas to the groundwater. However, CVOC-contaminated groundwater collected by
building drains discharging to the City’s stormwater system and/or groundwater infiltration into the City’s
stormwater pipes (each of which discharges to the Thea Foss Waterway) may be a complete exposure
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pathway to surface water. In addition, TCE is present in groundwater at concentrations exceeding the MTCA
Method B SL for VI. However, VI evaluation on other parts of the UWT Campus (i.e., MDS Building, TPS
Building, and Academic Block Buildings) indicates that similar detected TCE concentrations in groundwater
do not have the potential to impact indoor air based on the predictive modeling and the results of indoor
air sampling completed to date.

Soil, groundwater, soil vapor, and stormwater data for the Westerly Plume are presented in Tables 13-6
through 13-9, respectively. The nature and extent of primary and secondary COCs in soil and groundwater
within the Westerly Plume Site are shown in plan view on Figure 13-1, by chemical/media on Figures 13-7
through 13-28, and in cross section on Figures 13-29 through 13-34.

14.0 REMEDIAL INVESTIGATION—NORTHERLY PLUME

14.1. Introduction

the Northerly Plume is generally located between Jefferson Avenue and Pacific Avenue north of South 21st
Street in Tacoma, Washington (Figure 14-1). Environmental data collected during previous and more recent
soil, groundwater, and indoor/sub-slab vapor investigations (Section 14.5) 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, petroleum-related VOCs and CVOCs in soil and groundwater at concentrations greater than their
respective PCULs resulting from spills and/or releases associated with historical operations and land use
from two separate source areas. Summary statistics for soil and groundwater identifying COCs for the
Northerly Plume are presented in Tables Q-28 and Q-29 (Appendix Q).

Primary source areas to the Northerly Plume include: (1) 1754 Pacific Avenue (GWP Building) and
(2) 1735 Jefferson Avenue (TPS Building) located within the UWT Campus (Figure 14-1). Other potential
contaminant sources to the Northerly Plume were not identified based on historical operations and land
use. PCE and TCE were identified as the primary COCs for soil and groundwater due to their widespread
nature throughout the Northerly Plume. Breakdown products including cis-DCE and vinyl chloride were also
identified as primary COCs for soil and groundwater given their occurrence beneath Pacific Avenue following
in-situ treatment in 2013. Other COCs including TPH-G, TPH-D, BTEX, 1,2,4- TMB, 1,3,5- TMB, naphthalene
and/or cPAHs are limited to soil in the vicinity of the former cistern previously removed from the
GWP Building (primary source area). However, the other COCs were not detected in groundwater
downgradient of this location. The contaminant distribution of the Northerly Plume is highly influenced by
the chemical properties of the contaminants, location of the two source areas, underlying geology and
hydrogeology, and presence of building drains and storm utilities. The greatest concentrations of COCs in
soil and groundwater are generally located east and adjacent to the TPS Building and in close proximity to
the former GWP Building cistern. In soil, CVOCs range from near the ground surface (within the individual
source areas) up to approximately 40 feet bgs. In groundwater, TCE and PCE are present in both the Qvi
and Qva aquifers extending east beneath the Federal Courthouse. Other contaminants including cis-DCE,
DCE and vinyl chloride are limited in extent and are generally limited to the Qva aquifer beneath
Pacific Avenue. TPH and petroleum-related COCs are limited to the soil in close proximity to the former
GWP Building cistern and are not detected in groundwater.
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Soil and groundwater contamination at the Northerly Plume Site (as defined by PCE, TCE, TPH-G, TPH-D,
BTEX, 1,2,4- TMB, 1,3,5- TMB, naphthalene and cPAH PCUL exceedances; Figure 14-1) is predominantly
beneath portions of the UWT Campus that are capped by paved ROWs and parking lots and/or buildings
preventing direct exposure. Modeling results based on sub-slab vapor sampling and indoor air sampling
indicate that there is a low potential for VI into the occupied spaces at a concentration that would exceed
the indoor air cleanup criteria. Furthermore, utility infrastructure that could provide a preferential pathway
for contaminant migration is located at an elevation above the groundwater water table. Overall,
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.

The Northerly Plume is shown relative to the surrounding features on Figure 14-1. Terminology for the
Northerly Plume referenced by this Rl is described below:

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 and/or land use within the source
area. Source areas to the Northerly Plume include:

= 1754 Pacific Avenue (GWP Building Source Area). The source or point of release for petroleum
and CVOC contamination associated with historic operations at 1754 Pacific Avenue
(Pierce County Parcel No. 2017120090). GWP Building is referenced as the Howe Parcel under
the 2016 Agreed Order.

= 1735 Jefferson Avenue (TPS Building Source Area). The source or point of release for CVOC
contamination associated with operations at 1735 Jefferson Avenue (Pierce County
Parcel No. 2018060020). The TPS Building is referenced as the 1806 Jefferson Street
Association Parcel under the 2016 Agreed Order.

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 the Northerly
Plume are summarized below.

14.2. Property Conditions

General property conditions for the Northerly Plume area are described in Section 14.2.1. Property
conditions specific to the two individual source areas including location, historical land use, current and
future land use, and utility infrastructure are described in Sections 14.2.1 through 14.2.5.

14.2.1. Northerly Plume

14.2.1.1. Location and Description

The Northerly Plume is generally located within the northeast portion of the UWT Campus between
Jefferson Avenue (western extent), I-705 (eastern extent), South 19t Street Stairs (southern extent), and
South 17t Street (northern extent). This area is predominantly occupied by buildings for academic
purposes and pedestrian pathways. The ground surface across this area generally slopes east toward the
Thea Foss Waterway from approximately elevation 90 feet along Jefferson Avenue to elevation 20 feet east
of the Federal Courthouse over an approximate distance of 700 feet.

14.2.1.2. Historical Land Use
General historic land use in the northwestern portion of the UWT Campus is primarily residential with
commercial and academic buildings. Historical building footprints associated with commercial uses and/or
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features are shown on Figure 14-2. Specific historical land use associated with the GWP and TPS Buildings
(source areas) are discussed in Sections 14.2.2.1 and 14.2.2.2 below.

14.2.1.3. Current and Future Land Use

The land encompassing the Northerly Plume currently contains paved City ROWs and pedestrian
paths/parks as well as commercial and academic buildings and the Federal Courthouse. UW acquired some
of the properties contained within the Northerly Plume in the mid-1990s. However, properties located east
of Pacific Avenue are not part of the UWT Master Campus and are not planned to be purchased by UW. The
property uses include ROWs for the City of Tacoma (Jefferson Avenue and Pacific Avenue) and UWT Campus
buildings to the north and south, a UWT Campus park to the south, and the Federal Courthouse to the east.
The UWT Campus buildings to the north and south consist of the BB Building, BHS Building, WCG Building,
Dougan Building, Joy Building, and the Science Building. The PLT and Commerce pedestrian corridors are
present between the TPS and GWP Buildings.

Future land use is anticipated to remain a mix of commercial and academic with pedestrian paths/parks
and City ROWSs. Future land uses for properties located beyond the UWT Campus boundary (i.e., east of
Pacific Avenue) are unknown but are anticipated to generally be consistent with their current use.

14.2.1.4. Utility Infrastructure

Current utility infrastructure present in the ROW and individual properties include sanitary sewer, storm
sewer, drinking water, natural gas, underground electrical, overhead electrical, and communications. Utility
infrastructure within and adjacent to the Northerly Plume with the potential to serve as preferential
pathways for contaminant migration is shown on Figure 14-3 and includes the following:

m Sanitary Sewer Utility. Eight-inch sanitary sewer pipes are located within City ROWs on Jefferson Avenue
and Commerce Street. Laterals present on individual properties connect to the 8-inch mainline pipes.
The mainline pipes are sloped north toward South 17th Street between 0.5 and 2 percent. The majority
of the pipes are constructed of terra cotta and were installed in the early 1900s under a City work
order. Portions of the sanitary sewer network have been either replaced with modern PVC piping or
have been lined with resin based on a review of the City’s resources website. A north-south oriented
14-inch-diameter sanitary sewer line is present within the Pacific Avenue ROW. The mainline pipes at
this location are sloped south toward South 19t Street between 0.5 and 2 percent.

m Stormwater Utility. The stormwater network within the UWT Campus boundary is comprised of two
stormwater sub-basins with discharge to the Thea Foss Waterway (1019). The majority of the
stormwater collected from the UWT Campus in the vicinity of the Northerly Plume discharges to the
Thea Foss Waterway through an outfall located under State Route 509 (Outfall 235). Stormwater
collected within portions of Commerce Street and the PLT pedestrian corridor is directed to the second
sub-basin, which discharges to the Thea Foss Waterway near South 15t Street (Outfall 230). The
Jefferson and Hood Street Surface Water Interceptor Capital Project (completed in December 2022)
transitioned the dividing line between sub-basin Outfall 235 and Outfall 230 from South 17t Street to
South 19t Street as described in Section 2.3.2.2. Multiple sections of the stormwater pipe were
replaced between the 1990s and 2022. A new 48- to 60-inch-diameter stormwater pipe was recently
installed (as of December 2022) within South 19th Street and Jefferson Avenue as part of the City’'s
Jefferson and Hood Street Surface Water Interceptor Capital Project.

m Utilidor. The east-west oriented utilidor crosses the PLT pedestrian corridor in the area of the
Dougan Building. The utilidor is encased in concrete and approximately 15 feet wide and 15 feet deep.
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Multiple utilities are housed in the utilidor with walkable space allowing for maintenance access. One
north-south oriented utilidor (10 feet wide and 10 feet deep) is located under the sidewalk west of
Shaub-Ellison. The elevation of the floor of the utilidor is approximately 51 to 52 feet.

14.2.2. 1754 Pacific Avenue (GWP Building Source Area)

The GWP Building is a five-story brick building constructed in 1890 (241). Historical addresses include
1750, 1752, 1754, 1834, 1836, 1838, 1840 Pacific Avenue and 1755 Commerce Street and
201 South 19t Street based on Sanborn fire insurance maps. The GWP Building is located at
1754 Pacific Avenue in the northeast side of the UWT Campus (Figure 14-1). The property at
1754 Pacific Avenue (Pierce County Parcel No. 2018040090) is bounded by Commerce Street to the west,
Pacific Avenue to the east, South 19t Street to the south, and UWT Campus building “BB Building” to the
north. A small building shown adjacent to the railroad line in Commerce Street labeled “Storage” is shown
in the 1896 Sanborn map. A fire occurred in 1908 on the top floor based on information obtained from
Tacoma Library Northwest Room digital archives.

Operations in the GWP Building varied since 1890
and consisted of an ammunition warehouse, sign
company, radio supply, dry goods warehouse,
department store, general storage warehouse,
furniture company, cigar sales, business forms
company, and bank administrative services. The
property was purchased by UW and is now referred
to as the GWP Building. The GWP Building contains
classrooms, offices and retail space
(UW Bookstore).

The building was renovated by UW in the late 1990s.
At the time of renovation, a brick cistern was
observed containing oil and water (with residual
PCE) and was connected to what was believed to be
a 3-inch-diameter footing drainpipe beneath the building. The GWP Building historical operations and use
of the brick cistern that led to the release of contaminants into soil and groundwater at this source area
are unknown. However, chemicals may have been stored in the building as the historical operations
consisted of general storage for over 30 years. The GWP Building, former brick cistern and surrounding
features are shown on Figure 14-1.

Photo 14-1. 1893 GWP Building (looking northwest).
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14.2.3. 1735 Jefferson Avenue (TPS Building Source Area)

The TPS Building is located at 1735 Jefferson

Avenue on the northeast side of the UWT Campus

(Figure 14-1). The property at 1735 Jefferson

Avenue (Pierce County Parcel No. 2018060021) is

bounded by Jefferson Avenue to the west, the PLT

pedestrian corridor to the east, Dougan Building to

the north, and the UWT Sciences Building to the

south. The TPS Building is a three-story brick

building constructed between 1904 and 1905 for

use as a candy factory for the Tacoma Biscuit and

Candy Company. A portion of the building was used

to house boilers and ovens during historical

operations while the remaining portion of the

building was used as a warehouse, storage room  photo 14-2. 1943 photo of TPS Building. (looking northeast).
and office space. Two wholesale paper companies

operated within the building based on information provided in City directories and Sanborn fire insurance
maps as follows.

m 1911 and 1942. Tacoma Paper and Stationery Company. The south end of the building was used as a
sign printing shop according to the Sanborn fire insurance map.

m 1942 and 1953. Blake, Moffit, and Towne.

The Tacoma Paper and Stationery Company and Blake, Moffit, and Towne operations likely included the
use of solvents, including PCE, in association with ink printing processes as part of their wholesale paper
operations. The building was either vacant after 1953 or used for storage and partially operated as a
restaurant until 2016 when UW purchased the building. UW completed remodeling of the building between
2016 and 2017 as part of the Urban Solutions Center (USC) project and was renamed the TPS Building.
The TPS Building is currently used as classrooms and offices. The TPS Building and surrounding features
are shown on Figure 14-1.

14.3.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, soil vapor/air,
stormwater, and groundwater conditions associated with the Northerly Plume and/or surrounding area are
discussed in Sections 14.3.1 through 14.3.5 below. Sampling locations to evaluate soil, groundwater, and
soil vapor conditions associated with the Northerly Plume are shown on Figures 14-4 through 14-6.
Investigations completed for the Northerly Plume and the surrounding area to support the development of
the Rl are summarized in Tables 14-1 through 14-4. Construction details for temporary and permanent
monitoring wells installed within the Northerly Plume footprint and the surrounding area are presented in
Table 14-5. Soil, groundwater, soil vapor/air, and stormwater investigation results are presented in
Tables 14-6 through 14-9.
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14.3.1. 1997 Agreed Order Investigations

URS, on behalf of UW, completed an Rl for the UWT Campus between 1998 and 2002 in accordance with
the 1997 Agreed Order. The GWP Building was identified as a location requiring investigation under the
1997 Agreed Order. In general, the focus of the 1997 Agreed Order Rl in the vicinity of the GWP Building
was to evaluate the nature and extent of previously identified petroleum-related contamination.
Investigations included the collection of soil and groundwater samples from soil borings, installation and
sampling of permanent groundwater monitoring wells, and collection of indoor air samples and evaluation
for vapor intrusion into the GWP Building during the 1998 through 2002 RI. Investigation activities for the
GWP Building are further discussed in Sections 14.3.1.1 through 14.3.1.3 below. Investigation locations
are shown on Figure 14-4.

14.3.1.1. Soil Investigation Summary

Two hand-auger borings (H-UT-881 and H-UT-882) were completed to depths of approximately 2 to
4 feet bgs at locations within the footprint of the utilidor west and adjacent to the GWP Building in 1998
and 10 soil borings (DMB-5 and DMB-7 through DMB-14) were completed upgradient of the GWP Building
in 1999. Results of the soil investigation did not identify CVOCs or TPH in soil samples collected from the
borings. Naphthalene and/or cPAHs were detected in two soil samples collected from borings DMB-8 and
DMB-13. Other contaminants were not detected in the analyzed soil samples.

14.3.1.2. Groundwater Investigation Summary

Five soil borings (H-GW1, H-GW2, H-GW3, H-MW1, and H-MW2) were completed in 1998 to depths ranging
from approximately 12.5 to 36 feet bgs at locations downgradient of the GWP Building and west of
Pacific Avenue (Figure 14-4). Two of the borings (H-MW1 and H-MW2) were converted to permanent
monitoring wells. Ten additional soil borings (H-GW4 through H-GW11, H-MW3, and H-MW4) were
completed to depths between approximately 15 and 43 feet bgs in 1999 and 2000. Four of the borings
(H-MW3 through H-MW®6) were converted into permanent monitoring wells.

Grab groundwater samples were collected from borings H-GW1 through H-GW11. Groundwater samples
were collected from the monitoring wells located downgradient of the GWP Building that included wells
H-MW1 and H-MW2 beginning in 1998 and wells H-MW3 through H-MW6 beginning in 1999 and 2000.
Groundwater samples from the borings and monitoring wells were submitted for analysis of TPH and/or
select VOCs. Results of the groundwater investigation identified CVOCs, TPH, benzene, toluene,
ethylbenzene, total xylenes, and 1,2,4-TMB in one or more groundwater samples collected during the 1998
to 2002 RI.

m PCE was detected at concentrations ranging from 5.77 to 311 ug/L in groundwater samples collected
from borings H-GW1, H-GW3, H-GW4, and H-GW6, and monitoring wells H-MW2, H-MW3, and H-MW4,
located downgradient of the GWP Building. The highest detected PCE concentrations (228 to 311 ug/L)
were observed in groundwater from well H-MW4 located on the eastern side of Pacific Avenue.

m TCE was detected in groundwater from temporary monitoring wells H-GW4, H-GW7, and H-GW11 and
from monitoring wells H-MW2 and H-MW4 at concentrations ranging from 1.01 to 12 pg/L. Additionally,
cis-DCE was detected at concentrations between 2.01 and 8.1 pg/L in groundwater samples collected
from temporary wells H-GW7 and H-GW11 and from monitoring wells H-MW3 and H-MW4.

m TPH-G was detected in one or more groundwater samples collected from temporary wells H-GW3 and
H-GW6 and from monitoring wells H-MW1, H-MW2, and H-MW4. The detected concentrations ranged
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from 51.6 to 79.8 pg/L. TPH-D and TPH-O were detected in groundwater samples collected from
temporary wells H-GW5 and H-GW6 and from monitoring well H-MW1 at concentrations ranging from
265 to 963 pg/L.

m Benzene was detected in groundwater samples collected from temporary wells H-GW4, H-GW5, and
H-GWG6 at concentrations ranging from 1.28 to 3.56 ug/L. Additionally, toluene, ethylbenzene and total
xylenes were detected in these groundwater samples and 1,2,4-TMB was detected in groundwater from
temporary wells H-GW4 and H-GW10.

14.3.1.3. Indoor Air Investigation Summary

In February 2001, UW conducted an indoor air survey at the GWP Building to assess potential impacts to
air quality inside the building resulting from PCE beneath the GWP Building (151). Indoor air samples were
collected inside the GWP Building at six locations and at one location on the building rooftop to provide
background ambient air data. The samples were submitted for analysis of VOCs by Method TO-15.

Results of the indoor air sampling did not identify CVOCs in the indoor air samples collected inside the
GWP Building. Other VOCs detected in indoor air samples were evaluated to be within the normal range for
an urban building based on the results of the study.

14.3.2. 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 the GWP Building Source Area. These investigations included
additional groundwater and VI investigations to reassess potential remedial actions and potential impacts
for vapor intrusion from the identified CVOC groundwater plume in the vicinity of the GWP Building and
Federal Courthouse to supplement the Rl conducted by URS. Supplemental investigations included the
installation and collection of groundwater samples from permanent groundwater monitoring wells, and
collection of indoor and outdoor air samples at the UWT Campus between 2008 and 2014. Investigation
activities related to the Northerly Plume are summarized in Sections 14.3.2.1 through 14.3.2.3 below.
Supplemental soil and groundwater sampling locations are shown on Figure 14-4.

14.3.2.1. 1754 Jefferson Street (GWP Building Source Area) Groundwater Investigation

A supplemental groundwater investigation was conducted between 2008 and 2010 to further evaluate the
CVOC plume and to reassess potential remedial actions that were outlined in the Draft FS (225). Monitoring
wells H-MW7 through H-MW10 were installed in 2008 followed by the installation of monitoring wells
H-MW11 through H-MW15 in 2009 as part of this investigation. Monitoring wells H-MW7 through H-MW10
were installed north of the Federal Courthouse to monitor groundwater levels and evaluate groundwater
flow direction in this area. Monitoring wells H-MW11, H-MW12, H-MW13, H-MW14, and H-MW15 were
installed on the eastern side of the Federal Courthouse to assess downgradient groundwater conditions.
Groundwater samples were collected from monitoring wells H-MW21 through H-MW15 and analyzed for
CVOCs.

Results of the groundwater investigation identified PCE at concentrations ranging from 0.47 to 1.86 pg/L
in monitoring wells H-MW13 and H-MW15 during each sampling event conducted between 2008 and 2010.
PCE was not detected in groundwater samples collected from the remaining monitoring wells sampled as
part of this investigation (Table 14-7). It was concluded that the leading edge of the GWP Building Source
Area PCE plume in groundwater had migrated east beneath the Federal Courthouse based on the results
of the groundwater monitoring activities conducted between 2008 and 2010.
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14.3.2.2. 2013 Soil and Groundwater Investigation Summary

An environmental investigation was completed by UW in 2013 to further evaluate potential contaminant
sources for groundwater contamination identified within the UWT Campus Master Plan boundary within the
area of the Northerly Plume. The investigation also evaluated soil and groundwater conditions in areas
identified by UW as potential development areas. The investigation was completed in multiple areas across
the UWT Campus and included the completion of 27 sonic borings, 40 DP borings, and 14 TP explorations
followed by the installation of 27 new monitoring wells and the collection of groundwater samples from 85
permanent and four temporary monitoring wells (263; see Tables 14-1 and 14-2). Investigation activities
completed as part of this investigation are summarized below.

Soil Investigation Summary

Soil investigation activities were completed within and adjacent to the TPS Building between June and
October 2013. The investigation consisted of drilling five DP borings (2D-B1 through 2D-B5) ranging in
depth from approximately 3 to 12 feet bgs within the building to evaluate soil conditions below the building
slab (Figure 14-4). Environmental data for boring JS-MW3S were also evaluated as part of the soil
investigation for the Northerly Plume. Boring JS-MW3S, located upgradient of the TPS Building in
conjunction with 1742 Jefferson (see Section 8.0), was advanced to a depth of approximately 25 feet bgs
and completed as a permanent monitoring well screened within the Qvi aquifer. Soil samples collected from
the soil borings were submitted for chemical analysis of TPH, VOCs, PAHs, and RCRA 8 metals.

The results of the soil investigation identified PCE in eight soil samples collected at depths ranging from
less than 1 to 12 feet bgs from four of the five direct-push borings (2D-B1 through 2D-B4) completed within
the footprint of the building.

m PCE was detected at concentrations ranging from 0.0042 to 0.12 mg/kg in soil samples collected
beneath the TPS Building. Soil collected from boring 2D-B2 contained the highest detected PCE
concentration in soil (0.12 mg/kg) at a depth of 4 feet below the building slab.

m PCE was not detected in the soil samples collected from boring 2D-B5, located at the western
upgradient end of the TPS Building, and boring JS-MW3S, located upgradient of the TPS Building.

m Benzene was detected at a concentration of 0.0078 mg/kg in the soil sample collected from boring
2D-B5 located at the western end of the TPS Building.

m TPH was not detected in the analyzed soil samples.

Other CVOCs were not detected in the remaining analyzed soil samples. The results of other contaminants
not associated with the Northerly Plume are summarized in Section 17.0 (Area-Wide Soil).

Groundwater Investigation Summary

Groundwater samples were collected from the Qvi aquifer monitoring well JS-MW3S in September 2013
and January 2014 and the Qva aquifer monitoring well JS-MW3 in June 2013, both located upgradient of
the TPS Building. Groundwater samples were analyzed for TPH and VOCs. The results of the groundwater
investigation in these wells did not identify CVOCs in the collected groundwater samples. However, TPH-D
was detected in the groundwater sample collected from JS-MW3S in September 2013 at a concentration
of 310 pg/L and chloroform was detected in the September 2013 and January 2014 groundwater samples
collected from JS-MW3S at concentrations of 8.7 and 0.23 ug/L, respectively. The detection of chloroform
in JS-MW3S was interpreted to be related to the chlorinated water that was used to develop the well.
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14.3.2.3. Indoor/Outdoor Air Investigation Summary

UW evaluated indoor air quality for the presence of PCE and associated breakdown compounds in the
Federal Courthouse in December 2010 to assess the potential for VI based on the detected concentrations
of PCE in groundwater sourcing from the GWP Building Source Area (232). Six indoor air samples and one
outdoor air background sample were collected and analyzed for VOCs. PCE (a maximum concentration of
8.4 micrograms per cubic meter [ug/ms3]) and TCE (a maximum concentration of 0.24 ug/ms3) were detected
in indoor air samples collected on the ground floor level of the Federal Courthouse. Vinyl chloride was
detected in the outdoor air sample at a concentration of 0.041 pg/ms3.

Supplemental indoor air sampling was conducted inside the GWP Building in May 2011 to supplement
indoor air sampling results conducted in 2001 as part of the URS RI (236). Five indoor air samples and one
outdoor air background sample were collected and analyzed for PCE and associated breakdown
compounds. PCE and other chlorinated VOCs were not detected in the air samples collected from publicly
accessible areas in the UW Bookstore. TCE was detected at a concentration of 1.4 yg/m3 in a sample
collected in the southwest portion of a utility tunnel. However, the utility tunnel is not accessible to the
public and rarely occupied by UW personnel.

14.3.3. 1997 Agreed Order Remedial Action

UW developed an Interim Action Work Plan (IAWP) based on the cumulative results of the investigations for
the GWP Building Source Area. UW implemented the Interim Action (IA) as part of the Agreed Order for the
UWT Campus in July 2013 (259). The purpose of the IA was to perform remedial actions to address PCE
contamination (and associated breakdown compounds) in groundwater downgradient of the GWP Building
that were identified to be migrating beneath the Federal Courthouse.

The |A consisted of injecting EHC® into the PCE groundwater plume located within the Qva aquifer at
multiple locations east and west of Pacific Avenue. EHC is an in-situ chemical reduction (ISCR) reagent
comprised of zero valent iron (ZVI) and organic substrates. The IA included the installation of monitoring
wells H-MW16 through H-MW22, the injection of approximately 30,000 pounds of ISCR reagent at 49
locations (H1 through H25 and H31 through H49) along Pacific Avenue and upgradient (H26 through H30)
of the GWP Building (Figure 14-4), and post-injection groundwater monitoring at 17 monitoring wells
(H-MW1 through H-MW5 and H-MW11 through H-MW22). Monitoring wells H-MW1 through H-MW5 and
H-MW11 through H-MW22 were designated for ongoing monitoring, sampling and chemical analysis as part
of the groundwater performance/compliance monitoring conducted between December 2013 and
December 2015 (241).

Results of the quarterly groundwater monitoring of PCE, TCE and breakdown products and water quality
parameters showed that PCE concentrations decreased in groundwater downgradient of the injection point
locations while PCE breakdown compounds, including cis-DCE and vinyl chloride, increased indicating that
reductive dechlorination occurred following the IA (214). For example, PCE concentrations decreased by
approximately two orders of magnitude from 70 pg/L in July 2013 to 0.17 ug/L in February 2014 in
monitoring well H-MW4 located east of Pacific Avenue and downgradient of the injection wells. Conversely,
cis-DCE concentrations increased by approximately two orders of magnitude (from 0.60 to 65 ug/L)
between these two monitoring events (Table 14-7).

The results of compliance groundwater monitoring determined the IA reduced the size of the plume, which
generally stabilized after 2016 (290). PCE and associated daughter products stabilized in most of the
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observed wells during the groundwater monitoring. PCE and daughter product concentrations in monitoring
well H-MW4 increased up to one order of magnitude after 2014 indicating the effectiveness of the IA likely
stalled. However, the PCE and daughter product concentrations did not rebound to those observed in
groundwater prior to the IA.

14.3.4. 2016 Agreed Order Remedial Investigation

RI activities conducted under the 2016 Agreed Order between 2016 and 2020 to further evaluate soil and
groundwater conditions were completed in accordance with the Rl Work Plan and subsequent addenda
(Section 4.0). Rl activities within the Northerly Plume and surrounding area included collection of 67 soil
samples from nine soil borings, installation of nine groundwater monitoring wells and collection of
groundwater samples from 33 groundwater monitoring wells, collection of 11 passive soil vapor samples,
13 indoor air samples, and five outdoor air samples. The 2016 Agreed Order RI soil, groundwater, soil
vapor, and air samples were analyzed for VOCs. Specific areas of interest include:

m Focused GWP and TPS Building Source Areas Soil and Groundwater Investigation. Eleven borings were
advanced to depths ranging between 14 and 70 feet bgs between November 2016 and June 2019.
Each boring was converted into a monitoring well. Nine borings/wells (A7-MW1S/M/D, A7-MW2S,
A7-MW3S, A7-MW5S, A7-MWG6S/D and H-MW18S) were located in the vicinity of the GWP and TPS
Buildings. Two wells (A11-MW23S/D) were installed upgradient of the GWP Building. Two additional
borings (A7-MWA4S and A7-MWA4S) were identified in the RI Work Plan but could not be completed due
to access constraints.

m Interim Action Compliance Monitoring. Groundwater samples were collected during IA compliance
groundwater monitoring conducted between March 2016 and March 2018. Samples were submitted
for analysis of dissolved gases (methane, ethene, ethane) and select VOCs including PCE and
associated breakdown compounds. Groundwater samples were submitted for the full suite of VOC
analyses as part of the Rl between March 2019 and September 2020 in accordance with the
RI Work Plan. Select samples were also submitted for chemical analysis of dissolved gases, total iron
and conventional parameters (nitrate, nitrite, total organic carbon, ammonia, and biological oxygen
demand) to evaluate natural attenuation parameters in groundwater.

Chemical analytical results for soil and groundwater samples collected as part of the 2016 Agreed Order
RI are presented in Tables 14-6 and 14-7, respectively, and discussed in Sections 14.3.4.1 through
14.3.4.3.

14.3.4.1. Soil Investigation Summary

A total of eighty-four soil samples were collected from depths of between 3 and 70 feet bgs during the soil
investigation for chemical analysis of select VOCs and petroleum constituents (Table 14-1) to further
evaluate the nature and extent of contaminants in soil and groundwater. In addition, select surficial
samples within fill material were also analyzed for other COCs as part of a UWT Campus-wide investigation.
Fill material sampling and analysis is further discussed in Section 17.0 (Area-Wide Soil). Soil analytical
results related to the Northerly Plume are summarized below. Boring locations are shown in Figure 14-5.

m PCE was detected in 20 soil samples collected within the Qvi deposits in borings A7-MW3S,
A7TMWIM/D, A7-MW5S, and H-MW18S located within and downgradient of the TPS Building. The
detected concentrations ranged from 0.0011 to 0.099 mg/kg in soil samples collected between 12
and 30 feet bgs.
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m TCE was detected in two soil samples collected within the Qvi deposits in boring A7-MW3S located east
adjacent to the TPS Building. TCE was detected at concentrations of 0.0011 mg/kg at 12 feet bgs and
0.0045 mg/kg at 16 feet bgs.

m Other VOCs were not detected in the remaining analyzed soil samples.

14.3.4.2. Groundwater Investigation Summary

Groundwater sampling was performed following the completion of the soil investigation and installation of
new monitoring wells to further evaluate groundwater conditions and define the nature and extent of
contamination sourcing from the GWP and TPS Building Source Areas. Groundwater samples (summarized
in Table 14-2) were collected from the network of new and existing monitoring wells in the vicinity of the
GWP and TPS Buildings and the vicinity of Pacific Avenue and the Federal Courthouse in March and
September 2016, March 2017, March 2018, March and September 2019, and March and
September 2020. Water levels were measured at each of the sampled wells including other wells (H-MW6
to H-MW12 and H-MW14) that were not sampled. Groundwater sampling activities and their results
associated with the Northerly Plume are further discussed below. Well locations are shown in Figure 14-5.

Qvi Aquifer Groundwater Monitoring Results
Chemical analytical results are summarized below for groundwater samples collected in monitoring wells
screened within the Qvi aquifer during the 2016 Agreed Order Rl representing current conditions.

m PCE was detected in each of the groundwater samples collected from monitoring wells A7-MW1M,
A7TMW3S, A7-MWS5S, and USC-MW1S screened within the Qvi deposits. The concentration of PCE
remained relatively stable between the 2016 and 2020 Agreed Order Rl groundwater monitoring
events as observed in wells USC-MW1S (220 to 350 pg/L), A7-MW1M (110 to 170 yg/L) and A7-MW3S
(140 to 160 pg/L). PCE was not detected in monitoring well A7-MWS, which is screened in a perched
groundwater zone within the upper Qvi deposits.

m TCE was detected in each of the groundwater samples collected from monitoring wells screened within
the Qvi deposits (A7-MW1M, A7-MW3S, and USC-MW1S). TCE concentrations were relatively stable in
monitoring wells USC-MW1S (2.2 to 2.8 yg/L), A7-MW1M (1.6 to 3.2 ug/L), and A7-MW3S (5.5 to
5.9 ug/L) between the 2016 and 2020 Agreed Order RI groundwater monitoring events, which are
similar to the PCE results discussed above. TCE was not detected in groundwater monitoring well
A7-MW1S, which is screened in a perched groundwater zone within the upper Qvi deposits.

m Cis-DCE was detected at concentrations ranging from 0.56 to 2.2 ug/L in each of the groundwater
samples collected from monitoring wells A7-MW3S and H-MW18S screened within the Qvi deposits.

m Trans-DCE was detected at concentrations ranging from 0.23 to 0.45 pg/L in one or more of the
groundwater samples collected from monitoring well H-MW18S screened within the Qvi deposits.

m Vinyl chloride was detected at concentrations ranging from 0.26 to 0.58 pg/L in each of the
groundwater samples collected from monitoring well H-MW18S screened within the Qvi deposits.

m Ethene (final breakdown product of the PCE reductive chlorination process) was not detected in the
analyzed groundwater samples.

Groundwater geochemical conditions were also evaluated for the Northerly Plume Qvi aquifer. Groundwater
geochemical conditions are generally unfavorable for reductive chlorination directly downgradient of the

GEOENGINEERS /;/ June 30,2023 | Page 218

File No. 0183-109-13



TPS Building Source Area and only slightly favorable for reductive dechlorination near Pacific Avenue where
the 2013 IA action was performed.

Qva Aquifer Groundwater Monitoring Results

Chemical analytical results are summarized below for groundwater samples collected from monitoring wells
screened within the Qva aquifer during the 2016 Agreed Order RI representing current conditions.

m 1754 Jefferson Street (GWP Building Source Area). Chemical analytical results for groundwater in the
vicinity of and downgradient of the GWP Building include the following detections in wells screened
within the Qva deposits.

PCE was detected in each of the groundwater samples collected from monitoring wells H-MW2
and H-MW16 and in one groundwater sample collected from monitoring well H-MW1. PCE
concentrations were relatively consistent in monitoring well H-MW2 (adjacent-downgradient of
the GWP Building) during the 2016 to 2020 RI groundwater sampling events with
concentrations ranging from 5.6 to 16 ug/L and an average concentration of 10.8 pg/L. PCE
concentrations ranged in concentration from 0.53 to 7.6 ug/L in monitoring well H-MW16
during the 2016 to 2020 RI groundwater sampling events with the maximum concentration of
7.6 ug/L detected during the most recent (September 2020) groundwater monitoring event.

TCE was detected in each of the groundwater samples collected from monitoring wells H-MW2
and H-MW16. TCE was detected at concentrations ranging from 0.45 to 3.7 ug/L with an
average detected concentration of 1.7 pg/L in H-MW2. The detected concentrations in
H-MW16 ranged from 2.9 to 11 pg/L with an average detected concentration of 6.8 ug/L.

Vinyl chloride was detected in each of the groundwater samples collected from monitoring well
H-MW16. The detected concentrations were observed to be relatively stable during each of the
sampling events with a concentration ranging from 0.15 to 0.68 ug/L with an average detected
concentration of 0.34 pg/L.

Vinyl chloride was detected in groundwater samples collected from monitoring well H-MW2
during the 2016 and 2017 sampling events. However, vinyl chloride was not detected during
the subsequent sampling events completed between 2018 and 2020.

Vinyl chloride was detected in groundwater samples collected from monitoring well H-MW1
during the two 2016 sampling events. However, vinyl chloride was not detected during the
subsequent sampling events completed between 2017 and 2020.

Cis-DCE was detected in each of the groundwater samples collected from monitoring wells
H-MW2 and H-MW16. The detected concentrations in H-MW16 generally decreased over the
course of the sampling events between 2016 and 2020 with concentrations ranging from
17 pg/L in March 2016 to 2.0 pg/L in September 2020. The detected concentrations of
cis-DCE were relatively consistent ranging from 0.21 to 1.8 pg/L with an average detected
concentration of 0.97 pg/L in well H-MW2.

m 1735 Jefferson Street (TPS Building Source Area). Chemical analytical results in the vicinity of and
downgradient of the TPS Building include the following detections in wells screened within the
Qva deposits.

PCE was detected in each of the groundwater samples collected from monitoring wells
A7-MWG6D and H-MW18. PCE was also detected in monitoring well A7-MW1D during each event
except for the December 2016 sampling event, and at concentrations slightly greater than the
laboratory detection limit in three of six sampling events at monitoring well USC-MW1D. PCE
concentrations were relatively consistent in monitoring well A7-MW1D between 2016 and
2020 ranging from non-detect to 0.75 ug/L with an average concentration of 0.61 yg/L. The
highest detected PCE concentration within the Qva aquifer was from monitoring well H-MW18,
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which had a maximum detected concentration of 14 ug/L and an average detected
concentration of 8.8 pg/L.

= TCE was detected in each of the groundwater samples collected from monitoring wells USC-
MW1D and H-MW18. The detected concentrations ranged from 0.71 to 3.5 pg/L. TCE was
detected in monitoring well A7-MWG6D during only the March 2020 sampling event.

= Cis-DCE was detected in each of the groundwater samples collected from monitoring well
H-MW18. The detected concentrations ranged from 0.32 to 3.1 pg/L. Detected concentrations
in monitoring well H-MW17 were highest in 2016 and 2017 (19 to 43 pg/L) and generally
decreased during subsequent monitoring events between 2018 and 2020 (2.0 to 13 ug/L).

= Vinyl chloride was detected during the September 2016 sampling event at H-MW18 but was
not detected in groundwater in subsequent groundwater sampling events from 2017 to 2020.

m Pacific Avenue Area. Chemical analytical results in the vicinity of Pacific Avenue extending from the
area immediately west, beneath, and to the east of Pacific Avenue include the following detections in
wells screened within the Qva deposits:

= PCE was detected in each of the groundwater samples collected from monitoring wells
H-MW13, H-MW17, H-MW19, H-MW20 and H-MW22. PCE was also detected during each
sampling event except for the September 2016 sampling event in monitoring well H-MW4, the
December 2015 sampling event in monitoring well H-MW22, and only during the March and
September 2020 sampling events in monitoring well H-MW3. The highest detected PCE
concentration within the Qva aquifer was from monitoring well H-MW17. Well H-MW17 had a
maximum detected concentration of 130 pg/L with an average detected concentration of

71 ug/L.

= PCE concentrations decreased in monitoring well H-MW19 from a maximum concentration of
7.3 ug/Lin 201610 2.5 pg/L in September 2020. PCE concentrations also generally decreased
in monitoring well H-MW22 located north of the Federal Courthouse during the 2016 and 2020
groundwater monitoring period relative to pre-2016 groundwater sampling events. PCE
concentrations in well H-MW22 decreased from an average of approximately 60 pg/L prior to
2016 to an average of 2.8 ug/L between 2016 and 2020. However, PCE concentrations
increased from 0.29 to 3.1 ug/L between 2016 and 2020 in monitoring well H-MW13 located
east of the Federal Courthouse.

= TCE was detected in each of the groundwater samples collected from monitoring wells H-MW4,
H-MW17, H-MW19 and H-MW20. The highest detected TCE concentrations in this area were in
well H-MW4, with an average detected TCE concentration of 11.2 ug/L. TCE concentrations in
H-MW17 ranged between 5.7 and 15 pg/L. TCE concentrations in H-MW19 and H-MW20 were
relatively stable ranging between 0.88 and 3.5 ug/L with average detected TCE concentrations
of 1.3 pg/L in H-MW19 and 1.8 pg/L in H-MW20. TCE was also detected at concentrations
ranging from 0.27 to 2.6 yg/L in five of eight groundwater samples collected from monitoring
well H-MW22 between 2016 and 2020 with the maximum concentration detected in
September 2020.

= Vinyl chloride was detected in each of the groundwater samples collected from monitoring well
H-MW17 located near the western edge of Pacific Avenue. The detected concentrations ranged
from 1.2 to 8.6 ug/L with an average detected concentration of 2.6 ug/L. Vinyl chloride was
detected in each of the groundwater samples collected from well H-MW4 located east of
Pacific Avenue. The detected concentrations ranged from 0.31 to 3.6 pg/L with an average
detected concentration of 0.90 pg/L. Vinyl chloride concentrations were generally stable in well
H-MW4 ranging from 0.31 to 0.75 pg/L between March 2016 and March 2020 with a
maximum concentration of 3.6 pg/L detected in September 2020. Vinyl chloride was also
detected in two of eight groundwater samples collected from H-MW19 between 2016 and
2020.
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= Cis-DCE was detected in each of the groundwater samples collected from monitoring well
H-MW17. The detected concentrations ranged from 2 to 43 pg/L. Detected concentrations in
monitoring well H-MW17 were highest in 2016 and 2017 (19 to 43 pg/L) and generally
decreased during subsequent monitoring events between 2018 and 2020 (2.0 to 13 pg/L).
Cis-DCE was detected in all samples collected in well H-MW4 except for the September 2020
sampling event. The detected concentrations ranged from 8.7 to 45 ug/L with an average
concentration of 24 pg/L.

= DCE was detected in each of the 2016 groundwater samples collected from H-MW17 but was
not detected in groundwater during subsequent sampling events collected between 2017 and
2020.

Groundwater geochemical conditions were also evaluated in the Qva aquifer for the Northerly Plume in
addition to the evaluation of the chemical analytical conditions. Groundwater geochemical conditions are
generally unfavorable for reductive chlorination directly downgradient of the TPS Building Source Area and
only slightly favorable for reductive dechlorination in the vicinity of Pacific Avenue where the 2013 IA action
was performed.

14.3.4.3. Vapor Intrusion Evaluation Summary

A VI evaluation was completed in 2017 and 2018 at the GWP Building, three adjacent buildings (BB, BHS,
and WCG buildings; see Figure 14-1), and the Federal Courthouse. The purpose of the VI evaluation was to
evaluate if increased TCE and vinyl chloride concentrations in groundwater due to the IA action were
impacting indoor air (293). The investigation in 2017 consisted of collection of nine indoor air, two outdoor
air, and seven soil vapor samples from the GWP Building and the three adjacent buildings. The 2018
sampling consisted of collection of four indoor air, three outdoor air, and four soil vapor samples within
and beneath the Federal Courthouse. The air samples included one indoor air sample collected in the
BBB Building and one HVAC intake outdoor sample.

PCE was detected in each of the five sub-slab soil vapor samples collected during the 2017 VI investigation
beneath the GWP and three adjacent buildings. However, the detected PCE concentrations were less than
the SL in each of the samples. TCE and associated breakdown chemicals were not detected in the analyzed
soil vapor samples. PCE was also detected at concentrations less than the indoor air PCUL in each of the
indoor air samples. TCE was detected in five indoor air samples with two of the detections exceeding the
indoor air PCUL for indoor air of a commercial space for full-time workers. Cis-DCE and trans-DCE were
detected in six and seven indoor air samples, respectively. However, the indoor air sample was not
identified as an indication of VI because the adjusted indoor air TCE concentration (calculated from the
indoor air TCE concentration minus the outdoor air TCE concentration) was less than the indoor air PCUL.
Furthermore, TCE was not detected in the sub-slab samples collected at the GWP Building or the BB Building
indicating there is no known subsurface source for the detected concentrations of TCE in indoor air.

PCE and TCE were detected in indoor air at concentrations exceeding the indoor air PCUL during the 2018
Federal Courthouse VI evaluation. However, the detected TCE concentrations were less than the indoor air
SL for indoor air of a commercial space for full-time workers.

A supplemental VI evaluation was completed at the BB Building in 2020 (305). One indoor air and two
outdoor air samples were collected. PCE, TCE, and other PCE breakdown compounds (DCE, trans-DCE,
cis-DCE and vinyl chloride) were not detected in each of the three analyzed air samples.
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14.3.5. Capital Projects

Investigation and remedial action activities were necessary to implement UW Capital Projects. Capital
projects and investigation activities in the vicinity of the Northerly Plume are summarized in Sections
14.3.5.1 through 14.3.5.4. Soil and groundwater sampling locations are shown on Figure 14-6.

14.3.5.1. Garretson Woodruff & Pratt Building Capital Project

A subsurface investigation was completed by AGI Technologies on behalf of UW to assess areas of potential
environmental concern discovered at the GWP Building during redevelopment in May 1996. Investigation
locations and building features included a brick cistern, USTs, and utility pipes which are shown on
Figure 14-6. The specific environmental concerns addressed and associated chemical analytical results
are as follows. The results of soil and water chemical analyses are summarized in Tables 14-6 and 14-7,
respectively, and discussed below.

m In Place Abandonment of Two Heating Oil USTs. Two 1,750-gallon heating oil USTs constructed of
single-wall carbon steel were abandoned in place during building renovation activities. One UST was
located near the southwest corner of the GWP Building adjacent to the brick cistern, and the other UST
was located within the footprint of the nearby BHS Building. The UST located at the GWP Building
reportedly contained water indicating a release may have occurred from this UST. No apparent
evidence of a release was noted during removal of the UST from the nearby BHS Building. Both USTs
were filled with concrete and the excavations were backfilled and covered with concrete. A product
sample was collected from the UST in the GWP Building and submitted for chemical analysis of
hydrocarbons by TPH-HCID and total halogens. No product sample was collected from the UST located
in the BHS Building. The UST fuel product analytical results indicated that total halogens were not
present at concentrations that would classify the waste as hazardous, and a review of the sample
analytical chromatogram indicated the product was consistent with fuel in the diesel hydrocarbon range
(125). The former heating oil USTs located in the southwestern corner of the GWP Building and the
western portion of the BHS Building (see Figure 14-6) were abandoned in place by filling the USTs with
concrete.

m Assessment of a Cistern and Footing Drain. A brick cistern was discovered near the southwest corner
of the GWP Building during building renovations in May 1996. The cistern was located approximately
10 feet north of the GWP Building UST. Water was observed flowing from a pipe entering the west side
of the cistern, which was believed to be a footing drain for the west wall of the GWP Building. A second
pipe was observed to drain from the cistern at the eastern end of the cistern (125). The cistern
contained approximately 2 to 3 feet of liquid consisting of water with approximately 3 to 6 inches of
floating product. Subsequently, the contents of the cistern and the brick top and sides of the cistern
were removed to support the building renovation in November 1996. During removal, approximately
10 cubic yards of soil surrounding the cistern were also removed for off-site disposal based on the
presence of an apparent fuel-like odor. Three soil confirmation samples (GWP-Cistern S1, GWP-Cistern
S2, and GWP-Cistern SS1) were collected from the margins of the cistern excavation and analyzed for
TPH and VOCs. Additionally, two water samples were collected from the footing drain discharge point.
Sample results are as follows:

= TPH-G was detected in the three collected soil samples. The detected concentrations ranged
from 37 to 990 mg/kg.

= TPH-D was detected in the three collected soil samples and TPH-O was detected in one soil
sample. The detected concentrations ranged from 270 to 7,500 mg/kg.
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= Ethylbenzene and total xylenes were detected in two soil samples at concentrations ranging
from 0.09 to 4.4 mg/kg.

= 1,2,4-TMB, 1,3,5-TMB, n-propylbenzene were detected in one or more soil samples. The
detected concentrations ranged from 0.71 to 42 mg/kg.

= PCE was detected in the two water samples collected from the footing drain discharge point.
The detected concentrations were 9.7 and 5.5 ug/L. TCA was also detected in the two water
samples at concentrations of 0.49 and 0.33 ug/L. TPH and associated petroleum-related VOCs
were not detected in the two water samples collected from the footing drainpipe.

m Assessment of Unknown Utility Pipe. During building renovations, an approximately 4-inch-diameter
steel pipe of unknown use was encountered beneath Commerce Street at the western edge of the
building. The pipe end had a valve that prevented water from flowing out of the pipe. One water sample
was collected and submitted for analysis of VOCs and SVOCs. Sample results are as follows:

= BTEX and petroleum-related VOCs were detected as follows: Benzene (2,700 ug/L); toluene
(3,800 pg/L); ethylbenzene (530 pg/L); total xylenes (4,300 ug/L); 1,2,4-TMB (680 (ug/L); and
1,3,5-TMB (350 ug/L). CVOCs were not detected in the analyzed water sample.

m Assessment of Elevator Shaft Soil Cuttings. Soil with a fuel-like odor was encountered during
excavation of the elevator shaft. One soil sample was collected and analyzed for TPH and BTEX
compounds. TPH-G, TPH-D, TPH-O, ethylbenzene and total xylenes were detected in the soil sample.
The sample chromatogram indicated the TPH compounds were in the diesel fuel range.

m Treatment and Disposal of Elevator Shaft Water. Water from the elevator shaft excavation was pumped
into a holding tank pending characterization for disposal. TPH was detected at a concentration of
2.8 mg/L and BTEX compounds were not detected. The water was discharged to the sanitary sewer
during construction.

The footing drainpipe was re-routed to discharge to the City’'s sanitary sewer system during building
renovations.

14.3.5.2. Joy Building Capital Project

A subsurface investigation was completed at the Joy Building property in February 2008 to evaluate soil
and groundwater conditions prior to redevelopment of the property by UW. The investigation consisted of
completion of two soil borings (Joy-BO1 and Joy-BO2) and four hand-auger borings (Joy-Bay-A-1, Joy-Bay-A-2,
Joy-Bay-B-1 and Joy-Bay-B-2) within the building and completion of a magnetometer survey to estimate the
dimensions of a UST located in the western portion of the building (Figure 14-6).

A product sample collected from the UST contained TPH-O, TPH-D, benzene, toluene, ethylbenzene, xylenes,
and several other petroleum-related VOCs. The analytical laboratory indicated the liquid within the UST
appeared to be predominantly diesel with water based on the chromatogram and a water solubility test.
CVOCs were not detected in the product sample. As shown on Figure 14-1, only the southern portion of the
Joy Building is located within the Northerly Plume boundary. CVOCs and TPH were not detected in the soil
samples collected from this portion of the building. Groundwater was not encountered in the explorations
completed. The results of soil samples from other portions of the building are discussed in Section 17.0,
Area-Wide Soil.

14.3.5.3. Prairie Line Trail Capital Project
Environmental investigation activities and remedial actions were completed between 2013 and 2014
within the footprint of PLT east of Jet Parking as part of the planning and development of the PLT Capital
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Project. The PLT Capital Project consisted of the development of an abandoned railroad ROW into a
pedestrian trail. See Section 7.0 for investigation results related to PLT.

14.3.5.4. Tacoma Paper and Stationery Building Capital Project

An investigation was performed at the TPS Building in 2014 to evaluate downgradient groundwater
conditions and the potential for vapor intrusion into the building related to the PCE contamination detected
in soil beneath the building in 2013 (266). The 2014 investigation, completed during the design phase for
the redevelopment of the building, consisted of soil and groundwater sampling on the downgradient edge
of the TPS Building and collection of soil vapor samples within the footprint of the TPS Building.

Two borings (USC-MW1S and USC-MW1D) were completed on the downgradient edge of the TPS Building
during the 2014 soil investigation for the TPS Building Capital Improvement Project. Boring USC-MW 1S was
completed to a depth of 25.5 feet bgs and converted into permanent monitoring well screened within the
Qvi aquifer. Boring USC-MW1D was completed to a depth of 56 feet bgs and converted into a monitoring
well screened within the Qva aquifer. The groundwater investigation consisted of collecting samples from
the two new monitoring wells and existing upgradient monitoring wells JS-MW3S and JS-MW3 completed
as part of the 1742 Jefferson (see Section 8.0). In addition, five sub-slab soil vapor samples (USC-SV1
through USC-SV5) were collected beneath the TPS Building slab (Figure 14-6). The soil and groundwater
samples were analyzed for VOCs. Sub-slab soil vapor samples were analyzed for chlorinated VOCs.

The findings of the 2014 investigation confirmed the presence of PCE in soil and groundwater beneath the
TPS Building. Soil, groundwater, and sub-slab soil vapor sample results are as follows:

m Soil. PCE was detected in seven of eight samples collected at depths from approximately 10 to
40 feet bgs within the Qvi deposits in boring USC-MW1D (Table 14-6). The detected PCE concentrations
ranged from 0.016 to 0.24 mg/kg with the highest detected concentrations in soil samples collected
from depths of 11.5 to 13 feet bgs (0.22 mg/kg) and 16.5 to 18 feet bgs (0.24 mg/kg). PCE was not
detected in soil samples collected at depths from 51 to 52 feet bgs within the underlying Qva deposits.
In addition, TCE was detected in two soil samples collected at depths of approximately 20 feet bgs
(0.0013 mg/kg) and 21.5 feet bgs (0.0015 mg/kg). Other CVOC-related compounds were not detected
in the analyzed soil samples.

m Groundwater. PCE was detected in the samples collected from downgradient monitoring wells
USC-MW1S (330 ug/L) and USC-MW1D (1.5 pg/L) screened within the Qvi and Qva aquifers. PCE was
not detected in groundwater samples collected from the two upgradient monitoring well locations
(JSMW3S and JS-MW3) screened within the Qvi and Qva aquifers. TCE was detected at a concentration
of 3.0 pg/L in the groundwater sample collected in well USC-MW1S (Qvi aquifer). Other VOCs were not
detected in the remaining analyzed groundwater samples.

m Sub-slab Soil Vapor. PCE was detected at concentrations ranging from 670 to 6,000 ug/ms3. PCE
breakdown compounds including TCE, DCE, and vinyl chloride were not detected in the analyzed soil
vapor samples.

The sub-slab soil vapor results were utilized to complete the Johnson and Ettinger (J&E) model to simulate
indoor air conditions post-redevelopment of the building. The Johnson and Ettinger model estimated the
PCE concentration for indoor air to range between 0.82 to 7.3 pg/ms3. The modeling results of the study
concluded that VI does not appear to be a risk for the TPS Building based on the soil vapor sampling results
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and indoor air modeling (266). Vapor mitigation included sealing cracks and penetrations in the concrete
floor during construction of the TPS Building as approved by Ecology.

Redevelopment for the TPS Building was completed in 2016 (287). Redevelopment consisted of upgrades
to foundations (micropiles), utilities, and interior features. Cracks and penetrations were sealed during
construction to meet the requirements of the vapor intrusion evaluation assumptions as approved by
Ecology. A potential dry well was encountered in the southwest corner of the building during renovation
construction activities. Soil samples were collected at the base and one sidewall of the dry well excavation
to evaluate whether the dry well was a potential source of PCE to groundwater at the UWT Campus. PCE
was detected in the two collected soil samples at concentrations one to two orders of magnitude less than
PCE detected in soil beneath the TPS Building during previous investigations. The dry well was not identified
as a source of PCE contamination based on these findings.

14.4. Conceptual Site Model

Development of the CSM for the Northerly Plume is based on 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 supports the evaluation of potential human
health and environmental risks presented in Section 14.6.4. The CSM for the Northerly Plume 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 14.4.1 through 14.4.4) describe the specific elements
of the Northerly Plume CSM.

14.4.1. Physical Setting

The Northerly Plume extends from the TPS Building at the eastern edge of Jefferson Avenue east across
the PLT pedestrian corridor, and from the GWP Building to the northeast to Pacific Avenue, across
Pacific Avenue to approximately the eastern edge of the Federal Courthouse (Figure 14-1). Land uses within
this portion of the UWT Campus include a variety of commercial and academic buildings and City ROWs.
Commercial use of the UWT Campus buildings primarily includes restaurants and retail services.

14.4.2. Geologic and Hydrogeologic Setting

The geologic and hydrogeologic setting for the Northerly Plume (described in the following sections) informs
the distribution of contaminants in media of potential concern for the Northerly Plume Site. Local geology
and hydrogeology for the Northerly Plume and surrounding area are described below in Sections 14.4.2.1
and 14.4.2.2.

14.4.2.1. Local Geology

Geologic units present beneath the Northerly Plume include the Qf, Qvi and Qva deposits. Geologic
conditions for the UWT Campus including portions of the Northerly Plume are shown on generalized geologic
cross sections on Figures 2-7 through 2-13. Key geologic features associated with these units are described
below.

m  Fill (Qf). Fill encountered in the borings completed at both buildings and surrounding area consists of
locally derived, reworked ice-contact deposits or imported fill. The fill is present across the
Northerly Plume ranging in thickness between approximately 3 and 35 feet with a typical thickness of
5 to 10 feet. Fill is generally absent east of the Federal Courthouse.
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m Vashon Ice-Contact Deposits (Qvi). Qvi consists of till, subglacial channel deposits, and lacustrine
materials typically composed of silt. The consistency of the Qvi is highly variable across the
UWT Campus and not easily predictable due to the wide variety of depositional environments of this
geologic unit. The Qvi is present across most of the Northerly Plume but is absent at locations generally
east of Pacific Avenue (Figure 2-9). Where present, the Qvi deposits range in thickness from
approximately 5 to 40 feet and consist of Qvi till-like deposits, Qvi channel deposits and Qvi silt. Qvi till-
like deposits in this area vary in thickness from approximately 10 to 20 feet. Qvi channel deposits are
generally oriented in an east-west direction and range in thickness from a few feet near the TPS Building
up to approximately 15 feet east of PLT before thinning and terminating near Pacific Avenue. Qvi silt
deposits beneath the Northerly Plume are approximately 5 feet thick near the eastern edge of
Jefferson Avenue, becoming up to 20 feet thick east of the TPS Building before terminating east of PLT.
The Qui silt is absent from approximately PLT to Pacific Avenue where drainage channel deposits cut
through the silt deposit.

m Glacial Outwash Deposits (Qva Sands/Gravels and Qva Silt). The Qva beneath the Northerly Plume
consists of alternating layers of sand, silt, and gravel. A generally flat-lying Qva silt layer up to 25 feet
thick is present west of the TPS Building Source Area. The Qva silt acts as an aquitard to vertical
groundwater flow between the Qvi and Qva aquifers in this area. The Qva silt layer terminates east of
Jefferson Avenue.

14.4.2.2. Local Hydrogeology

Groundwater within the Northerly Plume 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 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. Beneath and to the east of Pacific Avenue, the Qvi unit is absent
altogether and the Qva aquifer is unconfined. 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 for the Northerly Plume and the surrounding area:

m  GWP Building. Incision of the valley walls during the last glacier retreat (approximately 10,000 to
13,000 years ago) and/or construction activities for the GWP Building and buildings to the north have
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 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).

m Pacific Avenue and Federal Courthouse. The Qvi Unit terminates at Pacific Avenue (Figure 2-9). As a
result, groundwater only occurs within the Qva aquifer.

m North of the TPS Building. The Qvi aquifer is absent north of the TPS Building along the northern portion
of PLT within the vicinity of monitoring wells A7-MW2s and A11-MW10S (Figures 2-14 through 2-16).
The absence of the Qvi aquifer in this area may be related to erosion or absence of low permeable
Qvi silt and Qva silt layers in this area or absence of higher permeable deposits within the Qvi unit in
this area with the ability to transmit groundwater. As a result, the Qvi aquifer in this area is absent
(i.e., dry wells observed north of the TPS Building).
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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
26 feet bgs (Table 14-7). With the exception of the TPS Building and the area to the east of the TPS Building,
the Qvi aquifer is absent. Groundwater within the Qvi aquifer at this location generally flows downgradient
east to east-northeast beneath the TPS Building toward Pacific Avenue (see Figure 2-9) and is hydraulically
separated from the Qva aquifer by the Qvi silt layer.

The estimated Qvi average linear groundwater velocity is approximately 8.12 ft/day with a hydraulic
gradient of 0.083 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

The Qvi/Qva aquifers are hydraulically connected beneath the GWP Building where the Qvi/Qva silt layers
are absent. The Qvi aquifer is absent north of the GWP and TPS Buildings. Additionally, the occurrence of
groundwater is within the Qva aquifer only beneath Pacific Avenue and to the east. The groundwater flow
direction within the Qva aquifer is generally east-northeasterly based on the UWT Campus-wide Qva flow
direction (Figures 2-17 and 2-19).

The estimated Qva average linear groundwater velocity ranges from 2.27 to 4.89 ft/day with a hydraulic
gradient of 0.08 to 0.10 ft/ft based on the April 2021 monitoring 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.

14.4.3. Sources of Contamination

Source areas for the Northerly Plume and lines of evidence supporting historical operations as the source(s)
of contamination include the following, based on the results of the Rl (see Section 14.3):

m 1754 Pacific Avenue (GWP Building Source Area). TPH, BTEX and other petroleum-related VOCs, as
well as CVOCs including PCE, TCE, and vinyl chloride have been identified in soil, groundwater, and soil
vapor associated with GWP Building Source Area. The source of TPH contamination in soil and
groundwater beneath and downgradient of the GWP Building is likely the result of UST releases and
releases from the cistern formerly located within the footprint of the GWP Building. CVOC contamination
in groundwater associated with the GWP Building Source Area is attributed to releases to the cistern
and/or breakdown of PCE. It is possible that CVOC contamination collected within the utilidor where it
was transferred to the cistern and ultimately was released to soil and groundwater beneath the GWP
Building, given the configuration of the utilidor which likely collected seepage water along Commerce
Street (downgradient of the TPS Building Source Area).

Details related to historical operations and use of the brick cistern at the GWP Building are not known.
However, historical operations at the GWP Building included general storage for over 30 years and
chemicals including PCE may have been stored and used during this time. Additionally, the detection
of PCE in water draining from the footing drainpipe into the cistern may be an indication of CVOCs
coming into this system from an upgradient source (i.e., TPS Building Source Area). The following lines
of evidence supporting the brick cistern and potentially the footing drain as sources of petroleum and
CVOC contamination are based on the results of utility drain samples collected during GWP Building
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renovations, soil vapor sampling conducted within the footprint of the GWP and adjacent/downgradient
buildings, and groundwater sampling conducted immediately adjacent and downgradient of the GWP
Building, as follows:

= Detection of PCE in a water sample collected from the footing drain connected to the brick
cistern located in the southwest corner of the GWP Building during the 1997 assessment (125;
Table 14-8). The footing drain is associated with the west-adjacent utilidor, which runs north
along Commerce Street, west beneath the Dougan Building, and south along Jefferson Avenue
adjacent to the TPS Building (see Figure 14-4). The groundwater elevation in monitoring well
A7-MWS5S, located in the vicinity of the GWP Building, was observed to be at an elevation of
51.82 and 52.90 feet during the RI groundwater monitoring events. These observed
groundwater elevations are above the elevation of the adjacent utilidor footing drain of
48.6 feet, indicating the footing drain likely intersects Qvi groundwater originating from west-
upgradient locations including the TPS Building Source Area.

= Detection of PCE in each of the sub-slab soil vapor samples collected beneath the GWP Building
and the north-adjacent BB and BHS Buildings during the 2018 vapor intrusion investigation at
locations interpreted to be hydraulically downgradient of the former cistern or the TPS Building
Source Area (293; Table 14-10). Soil vapor samples H-BHS-SS1 and H-UT-SS2, collected from
the BHS and WCG Buildings, respectively, are located in the western portion of these two
buildings in proximity to the utilidor and cross-gradient of the former GWP Building cistern
location. PCE detected in soil vapor at these two locations is attributed to the CVOC Qi
groundwater plume originating from the TPS Building Source Area (Figure 14-4).

= Absence of PCE in upgradient groundwater monitoring wells A11-MW23S, A11-MW23D, and
PS-MW9 during RI groundwater monitoring (Table 14-7). Note the TCE detected in these
monitoring wells is attributed to other sources located south and west of the GWP Building as
discussed in Section 7.0.

=  Documentation of water inside the heating oil UST located within the GWP Building at the time
of abandonment and analytical characterization of UST liquid as a mix of water and diesel fuel.
The presence of water inside the UST indicates the UST was structurally damaged and
groundwater had entered the UST. Structural damage of this magnitude would also allow the
UST contents to leak to surrounding soil and groundwater beneath the GWP Building Source
Area.

The TPH plume in groundwater is limited in extent to the immediate area downgradient and adjacent
to the GWP Building (see Figure 14-17). The TCE plume (and other breakdown compounds) in
groundwater at the GWP Building Source Area is interpreted to be the result of degradation of PCE
resulting from both natural attenuation and enhanced degradation following the 2013 1A that consisted
of injections of an ISCR reagent into groundwater upgradient and downgradient of the GWP Building
along the western and eastern sides of Pacific Avenue. TCE concentrations in Qva groundwater are
higher downgradient of the IA injection wells at monitoring well H-MW16 relative to concentrations
upgradient at monitoring well H-MW?2 (Table 14-7).

m 1735 Jefferson Avenue (TPS Building Source Area). The source of CVOC contamination including PCE,
TCE, cis-DCE, and vinyl chloride in soil, groundwater and soil vapor for the TPS Building Source Area is
associated with releases/spills within the footprint of the TPS Building and migration through cracks in
the slab and/or discharges to building plumbing and leaks in sub-grade pipes. Lines of evidence
supporting historical operations as the source of PCE contamination include the following based on the
results of soil and soil vapor sampling conducted within the footprint of the TPS Building and
groundwater sampling conducted immediately adjacent and downgradient of the building:
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= Use of solvents, including PCE, in association with ink printing processes as part of historical
wholesale paper operations between 1911 and 1953.

= Detection of PCE in four of the five shallow soil samples collected from depths between O- and
1-foot bgs and in three soil samples collected from depths ranging from 4 to 12 feet bgs
beneath the building slab.

= Detection of PCE in six soil samples collected in boring A7-MW3S and in seven of eight soil
samples collected in boring USC-MW 1D, both located immediately adjacent and downgradient
of the TPS Building. The PCE detections in USC-MW1D soil extended from a depth of 9 to 40
feet bgs at the top of the Qva aquifer. PCE was detected in four of eight groundwater samples
collected from Qva monitoring well USC-MW1D at concentrations ranging between 0.25 and
1.5 ug/L.

= Detection of PCE in the Qvi groundwater samples collected from monitoring wells A7-MW3S
and USCMW1S located immediately downgradient of the TPS Building. PCE was detected in
monitoring well A7-MW3S during three RI groundwater monitoring events and in USC-MW1S
during seven groundwater sampling events conducted between 2014 and 2020. The detected
PCE concentrations in both monitoring wells were relatively consistent varying between 140
and 160 pg/L in A7-MW3S and between 220 and 350 pg/L in USC-MW1S (Table 14-7). This
trend suggests an on-going source area in Qvi soil beneath the TPS Building.

= Detection of PCE in four of the five sub-slab soil vapor samples collected beneath and adjacent
to the TPS Building.

= Detection of PCE soil vapor samples (H-BHS-SS1 and H-UT-SS2) collected from the BHS and
WCG Buildings at locations cross-gradient of the former GWP Building cistern location but
hydraulically downgradient of the TPS Building Source Area (Figure 14-4).

= Absence of PCE in soil samples collected from upgradient borings JS-MW3S and A7-MW2S.
Sample depths in these two borings ranged between 8 and 23 feet bgs in the 11 soil samples
that were collected.

The TCE plume (and other breakdown compounds) in groundwater within the TPS Building Source Area
is interpreted to be the result of degradation of PCE and conversion to TCE and associated breakdown
chemicals resulting from natural attenuation.

14.4.4. Potential Receptors and Exposure Pathways

Current and future land use are considered when evaluating potential receptors and exposure pathways.
The current and planned future land use is commercial and academic. The Northerly Plume includes the
GWP and TPS Buildings and associated paved parking. The surrounding area includes buildings, roads,
sidewalks, and stairways. It is assumed that future land use will be similar to current use for purposes of
this CSM. 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 and/or groundwater during excavation activities.

m Drinking Water. Groundwater within the Qvi and Qva aquifers beneath the Northerly Plume and
surrounding area 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.
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m Surface Water. Stormwater utilities are located within and west of GWP and TPS Building Source Areas
and in Pacific Avenue at an elevation above the groundwater table limiting the potential for groundwater
to enter the stormwater network and be transported/discharged to surface water. However, protection
of surface water is still being considered a potential exposure pathway given the areal extent of the
Northerly Plume and its proximity to the Thea Foss Waterway for CVOC-related contaminants. The
groundwater to surface water pathway is considered to be incomplete given the limited extent of the
petroleum-related contamination in close proximity to the former brick cistern as verified by the
groundwater data downgradient of this location.

m Indoor Air. Multiple buildings (Figure 14-1) are located within the Northerly Plume footprint. Petroleum-
related contaminants in soil and/or CVOCs in groundwater have the potential to volatize and migrate
through the vadose zone into enclosed building spaces in this area. As a result, the vapor intrusion into
indoor air pathway is considered a potential exposure pathway. The potential for VI and impacts to
indoor air is further discussed below in Section 14.6.4.

14.5. Proposed Cleanup Levels

PCULs were developed for the Northerly Plume 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
(Chapter 173-340 WAC), 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
to the Northerly Plume. The general process for developing the PCULs on a UWT Campus-wide basis is
described in Section 3.0. The basis for PCULs for the Northerly Plume 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 Ilevels for potable (drinking) water prescribed in
WAC 173-340-720(4)(b) and numerical criteria protective of marine surface water cleanup levels.
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.

Screening levels for the protection of vapor intrusion 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 SL are referenced from Ecology’s VI Guidance
(1064). The groundwater SL are referenced to the standard MTCA Method B SL from Ecology’s CLARC Table
dated January 2023.

GEOENGINEERS /;/ June 30, 2023 | Page 230

File No. 0183-109-13



14.6. Nature and Extent of Contamination
14.6.1. Contaminants and Media of Concern

Characterization data for the Northerly Plume are summarized in Tables 14-6 through 14-10 and were
evaluated to determine contaminants and media of concern for the Northerly Plume 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-28 (Appendix Q). An evaluation of groundwater
sample results representing current conditions is presented in Table Q-29 (Appendix Q). In addition, soil
and groundwater sample results representing current conditions were screened to evaluate the potential
for VI (Table Q-30, Appendix Q). Contaminants in media of concern based on this evaluation (Tables Q-28
through Q-30) include the following;:

m Soil. PCE and TCE are considered the primary soil COCs for the Northerly Plume given their widespread
occurrence in soil at concentrations greater than the PCUL. In addition, TPH-G, TPH-D, ethylbenzene
and xylenes are considered primary COCs for the Northerly Plume given the magnitude of exceedance
(although localized) and source. Other contaminants including 1,2,4-TMB, 1,3,5-TMB, and naphthalene
were identified as secondary soil COCs for the Northerly Plume because these contaminants
infrequently exceed the PCULs (i.e., less than 10 percent) and are not impacting groundwater. The
nature and extent of soil COCs (both primary and secondary) are further discussed in Section 14.6.2.

m Groundwater. PCE and TCE were identified as primary groundwater COCs for the Northerly Plume Site
based on results of the 2016 Agreed Order groundwater investigation in which PCE and TCE results
exceeded the groundwater PCUL during one or more monitoring events between 2016 and 2020.
Breakdown products including cis-DCE and vinyl chloride are also considered primary COCs given their
occurrence in groundwater within Pacific Avenue following in-situ treatment. In addition, TPH-D was
identified as secondary groundwater COCs for the Northerly Plume because these contaminants were
identified downgradient of the GWP Building Source Area during previous investigations. Groundwater
samples collected from the vicinity of the GWP Building Source Area in 1998 and 1999 were analyzed
for TPH and BTEX compounds and these results were used to evaluate the nature and extent of these
compounds in groundwater in the absence of more recent data. The nature and extent of groundwater
COCs are further discussed in Section 14.6.3.

m Soil Vapor. Based on screening of soil data, TPH-G and TPH-D 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. In addition, PCE and TCE were identified as
COCs based on the groundwater data and sub-slab soil vapor samples collected within the footprint of
the Northerly Plume. An evaluation for VI potential is further discussed in Section 14.6.4.

Other contaminants including benzene and/or cPAHs were detected in boring 2D-B2 located near the
western edge of the TPS Building and within borings DMB-8 and DMB-13 located within Commerce Street
at concentrations greater than the PCUL. However, contaminants at these locations are considered to be
associated with imported fill to these areas and/or off-site releases. The nature and extent of benzene and
cPAH exceedances are further discussed in Section 17.0 (Area-Wide Soil).

COCs (TPH-G, TPH-D, BTEX, PCE, TCE, cis-DCE, and vinyl chloride) for soil and groundwater are shown in
plan view on Figures 14-7 through 14-27 and in cross section on Figure 14-28. The nature and extent of
COCs in media of concern are further discussed below.
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14.6.2. Soil

The nature and extent of COCs in soil for the Northerly Plume are further discussed in Sections 14.6.2.1
through 14.6.2.9 below as they relate to each individual source area. The results for TPH-G, TPH-D, BTEX,
PCE, TCE (primary soil COCs) as well as cis-DCE and vinyl chloride (primary groundwater COCs) in soil are
shown on Figures 14-7 through 14-13.

14.6.2.1. 1754 Pacific Avenue (GWP Building Source Area)

The extent of COC contamination in soil remaining within the GWP Building Source Area is likely limited due
to the removal of the brick top and sides of the cistern and approximately 10 cubic yards of soil from the
GWP Building in May 1996 (125). However, two of three soil confirmation samples (GWP-Cistern S1 and
GWP-Cistern S2) contained several COCs, and soil represented by these samples remained in place in the
north excavation sidewall following removal of the cistern. The detected COC concentrations for the two soil
confirmation samples were as follows:

B TPH-G was detected in the two soil confirmation samples at concentrations of 37 and 990 mg/kg,
which exceed the PCUL of 30 mg/kg.

m TPH-D was detected in one of the soil confirmation samples at a concentration of 7,500 mg/kg, which
exceeds the PCUL of 2,000 mg/kg.

m 1,2,4TMB, 1,3,5-TMB, and naphthalene were detected in both soil confirmation samples at
concentrations ranging from 0.27 to 42 mg/kg, which exceed the respective PCULs for each compound.

m Ethylbenzene and total xylenes were detected in one of the soil confirmation samples at concentrations
of 0.92 and 4.4 mg/kg, respectively, which exceed the respective PCULs for each compound.

Soil samples have not been collected beneath or downgradient of the GWP Building with the exception of
the three soil confirmation samples collected from the cistern excavation in 1996. PCE and TCE are
anticipated to be present beneath the GWP Building due to sorption of the chemicals onto soil from the
PCE and TCE groundwater plumes although there are no additional soil samples that have been collected
beneath the GWP Building.

14.6.2.2. 1735 Jefferson Avenue (TPS Building Source Area)

The results of soil sampling completed within the footprint of the TPS Building in 2013 and 2014 identified
PCE in soil at concentrations exceeding the PCUL beneath the building and downgradient of the building
along the western edge of Pacific Avenue. Additionally, TCE was identified in soil immediately downgradient
of the TPS Building and benzene was identified in soil at one location beneath the TPS Building. Borings
completed during this RI identified PCE contamination in Qvi and Qva soil adjacent to the east and
downgradient of the TPS Building. Soil results are summarized below:

m PCE was detected in nine soil samples collected beneath the southern and eastern portions of the
TPS Building slab. The soil samples ranged in depth from 1 to 11 feet bgs (Table 14-6; Figure 14-10).
The detected concentrations that exceed the PCUL of 0.0016 mg/kg in the nine analyzed soil samples
ranged from 0.0024 to 0.12 mg/kg. The maximum concentration detected in the soil beneath the TPS
Building was 0.12 mg/kg collected from boring 2D-B2 at a depth of 4 feet bgs. As discussed above,
benzene was detected in one soil sample collected beneath the western edge of the TPS Building and
is attributed to other sources as discussed in Section 17.0. Other VOCs were not detected in the soil
beneath the TPS Building,
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m PCE was detected at concentrations exceeding the PCUL in 24 of the 39 soil samples collected from
borings A7-MW1M, A7-MW1D, A7-MW3S, A7-MW5S, and USCMW1D located directly downgradient of
the TPS Building. The soil samples that extended through the Qui silty gravel, channel deposits and the
Qvi silt down to the top of the Qva unit ranged in depth from 10 to 40 feet bgs (Table 14-6). The detected
concentrations that exceed the PCUL of 0.0016 mg/kg in the analyzed soil samples ranged from
0.0021 to 0.24 mg/kg. The maximum concentration of 0.24 mg/kg was collected in boring USC-MW1D
located directly downgradient of the TPS Building.

m TCE was detected at concentrations exceeding the PCUL in four of the 16 soil samples collected from
borings A7-MW3S and USCMW1D located directly downgradient of the TPS Building. The soil samples
that extended through the Qvi silty gravel and into the channel deposits ranged in depth from 12 to
20 feet bgs. The detected concentrations ranged from 0.0011 to 0.0045 mg/kg, which exceeded the
PCUL of 0.001 mg/kg in the analyzed soil samples. The maximum concentration was 0.0045 mg/kg in
a sample collected at a depth of 15 feet bgs in boring A7-MW3S located downgradient of the
TPS Building,

m PCE was detected at a concentration of 0.0026 mg/kg, which exceeds the PCUL of 0.0016 mg/kg in
one soil sample collected from a depth of 14 feet bgs in boring H-MW18S located near the western
edge of Pacific Avenue (Table 14-6). PCE was also detected at a concentration less than the PCUL in
the soil sample collected from a depth of 19 feet from boring H-MW18S.

14.6.2.3. Pacific Avenue and Downgradient

Soil data are not available for the area downgradient of Pacific Avenue. PCE and TCE are anticipated to be
present in soil within the groundwater plume due to the sorption of the chemicals onto soil from the PCE
and TCE groundwater plumes.

14.6.3. Groundwater

The nature and extent of the Northerly Plume COCs in groundwater are based on analytical data from
groundwater samples collected during the 2016 Agreed Order Rl and other investigations completed after
2016 with the exception of petroleum-related contaminants in groundwater data collected in 1999
downgradient of the GWP Building Source Area, which is used in the absence of more recent groundwater
data from this area. These groundwater results are considered to be representative of current conditions.
Therefore, investigation results prior to 2016 were not used to evaluate contaminant nature and extent.
The nature and extent of primary COCs associated with the Northerly Plume based on groundwater data
from the individual and/or semi-annual monitoring events, completed between 2016 and March 2021, as
well as primary soil COCs for comparison to the groundwater results are shown on Figures 14-13 through
14-24, in cross section Figure 14-25.

14.6.3.1. Qvi Aquifer

The nature and extent of primary and secondary COCs associated with the Northerly Plume in the Qvi aquifer
are discussed below relative to identified individual source areas. In general, PCE and TCE contamination
within the Qvi aquifer extends from the TPS Building east toward Pacific Avenue. Other COCs including
petroleum-related contaminants and PCE/TCE breakdown products are not observed in the Qvi aquifer.

m 1754 Pacific Avenue (GWP Building Source Area). The Qvi aquifer is not present in the vicinity of the
GWP Building Source Area (see Section 14.4.2.2). The nature and extent of COCs in the Qva aquifer
are discussed in Section 14.6.3.2.
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m 1735 Jefferson Avenue (TPS Building Source Area). PCE and TCE were detected in groundwater at
concentrations greater than the PCUL within and/or downgradient of the TPS Building Source Area. At
this location, the PCE concentration (primary COC) ranges between 3.8 and 360 pg/L with the highest
concentration detected in well USC-MW1S (220 to 350 pg/L) located east and adjacent to the
TPS Building. TCE in groundwater (primary COC) ranges from 1.3 to 5.9 pg/L with the highest
concentration detected in well A7-MW3S (USC-MW1S (5.5 to 5.9 pg/L) located east and adjacent to
the TPS Building. Vinyl chloride (breakdown product of PCE and TCE) was detected well H-MW18S at a
range of 0.26 to 0.58 ug/L.

m Pacific Avenue and Federal Courthouse. The Qvi aquifer is absent in this area (see Section 14.4.2.2).
Contaminants within the Qva aquifer in this area are further discussed in Section 14.6.3.2.

14.6.3.2. Qva Aquifer

The nature and extent of primary and secondary COCs associated with the Northerly Plume in the
Qva aquifer are discussed below relative to identified individual source areas. In general, PCE, TCE, and
breakdown products including cis-DCE and vinyl chloride in the Qva aquifer extend from the GWP Building
northeast toward Pacific Avenue where they commingle with PCE, TCE, and vinyl chloride contamination
sourcing from the TPS Building before migrating beneath Pacific Avenue and portions of the Federal
Courthouse. The nature and extent of COCs (primary and secondary) within the Qva aquifer are as follows:

m 1754 Pacific Avenue (GWP Building Source Area). TCE and PCE were detected in groundwater at
concentrations greater than the PCUL downgradient of the GWP Building Source Area. PCE
exceedances of the PCUL range between 3.6 and 130 pg/L with the highest concentration at H-MW?7.
TCE exceedances of the PCUL range between 1.01 and 15 pg/L with the highest concentration at
H-MW17. Cis-DCE exceedances of the PCUL range between 17 and 43 pg/L and vinyl chloride between
0.22 and 10 pg/L with the highest concentrations at H-MW17. In addition, TPH and BTEX compounds
were detected in groundwater samples collected in 1998 and 1999 from temporary and permanent
Qva aquifer monitoring wells located downgradient of the GWP Building. The results of these analyses
are used to define the nature and extent of these contaminants in groundwater for the GWP Building
Source Area because more recent data for these analytes are not available.

= TPH-G was detected in grab groundwater samples collected from temporary monitoring wells
H-GW3 and H-GWG6 located east of the GWP Building Source Area and in groundwater samples
collected from permanent monitoring wells H-MW1, H-MW2 and H-MW4. The detected
concentrations ranged from 51.6 to 79.8 ug/L, which are less than the PCUL of 800 pg/L.

= TPH-D were detected in grab groundwater samples collected from permanent monitoring
well H-MW1 at concentrations ranging from up to 594 ug/L, which exceeded the PCUL of
500 pg/L during the April 1996 sampling event. The results of subsequent samples at this
location were less than the PCUL. TPH-D in groundwater is no longer considered a COC given
the age of this sample result and the result of the duplicate sample at this location.

m 1735 Jefferson Avenue (TPS Building Source Area). Beneath and east of the TPS Building Source Area,
COCs exceeding the PCUL were not detected in the Qva aquifer due to the Qvi/Qva silt layer.

m Pacific Avenue and Federal Courthouse. Contaminant concentrations of PCE and TCE in groundwater
have been reduced following the implementation of the IA remedy along Pacific Avenue. After 2016,
the 1A effects appeared to be decreasing with PCE concentrations rebounding in one or more monitoring
wells in this vicinity. Other indications of decreasing effectiveness of the IA include limited
concentrations of PCE breakdown compounds cis-DCE and vinyl chloride in groundwater, elevated
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redox values, and limited dissolved iron. Currently, PCE, TCE, and breakdown products cis-DCE and
vinyl chloride remain above the PCUL in the Qva aquifer as follows:

= The greatest PCE and associated breakdown component concentrations within the Qva aquifer
were detected in well H-MW17 located at the convergence of the GWP and TPS Building Source
Area contaminants plumes. PCE concentrations in Qva aquifer monitoring well H-MW17
exceeded the PCUL during the RI groundwater monitoring events conducted between 2013
and 2020 with detected concentrations ranging from 20 to 130 ug/L. TCE concentrations in
the same groundwater samples exceeded the PCUL of 0.7 pg/L with concentrations ranging
from 3.5 to 16 pg/L. TCE breakdown product cis-DCE was detected in the groundwater samples
collected from H-MW17 and H-MW18 between 2016 and 2020, with the detected
concentrations exceeding the PCUL of 16 ug/L during 10 of 17 groundwater monitoring events
with decreasing concentrations since March 2017. Related PCE breakdown product DCE was
detected in nine of the groundwater samples collected from H-MW17 at concentrations less
than the PCUL and not detected since March 2017. Vinyl chloride was detected in groundwater
samples collected between March 2015 and September 2020 at concentrations (1.3 to 10
pg/L) greater than the PCUL. The vinyl chloride concentrations have decreased since March
2017.

= In the central portion of the plume (H-MW4, H-MW19, H-MW20, H-MW22), analytical results
for PCE ranged from non-detect to 88 pg/L, TCE from non-detect to 20 pg/L, cis-DCE from
8.7 to 65 ug/L, trans-DCE from non-detect to 0.73 pg/L, and vinyl chloride from non-detect to

3.6 ug/L.

Overall, the northern edge of the plume is defined by H-MW5 and H-MW21 where PCE and associated
breakdown compounds either were not detected or were detected at concentrations less than the PCUL.
The southern edge of the plume is defined by H-MW3 and H-MW15, where PCE associated breakdown
compounds either were not detected or were detected at concentrations less than the PCUL. The eastern
limit of the groundwater plume is defined by PCE and TCE concentrations that are less than the PCUL except
for the September 2020 groundwater sample collected from monitoring well H-MW13 where PCE was
detected at a concentration exceeding the PCUL. A statistical analysis was completed using H-MW13
groundwater data to further evaluate the exceedance. The statistical analysis indicates that the 95 percent
confidence interval concentration is 2.2 ug/L, which is less than the PCUL (see Appendix R).

14.6.4. Soil Vapor and Indoor Air

Based on the soil, groundwater and sub-slab soil vapor sampling results representing current conditions,
TPH-G, TPH-D, PCE, TCE and vinyl chloride were identified as COCs with the potential to migrate into
enclosed spaces at concentrations exceeding MTCA 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 and 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
Snoqualmie Library and the surrounding area is discussed below:

= Residual TPH-D and TPH-G contamination at locations GWP-Cistern S1 and GWP-Cistern S2
were collected from the former cistern located in the southwest portion of the GWP Building,
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which is within the recommended 30 feet horizontal and 15 feet vertical separation distance
recommended by Ecology under the VI guidance from any enclosed space. The results of the
VI evaluation on other parts of the UWT Campus (i.e., MDS Building, TPS Building, and
Academic Block Buildings) indicate CVOC concentrations in groundwater are not impacting
indoor air based on predictive modeling or the results of indoor air sampling completed.
Although TPH-G and TPH-D were not included in this evaluation, it can be surmised that if
CVOCs (i.e., highly volatile contaminants) are not impacting indoor air, then TPH-G and TPH-D
(i.e., less volatile contaminants) are also unlikely to impact indoor air. Furthermore, UW-owned
buildings in this area are for commercial and academic use with air exchange rates of at least
0.5 exchanges of outside air per hour and operate on a neutral to slightly positive building
pressure that further limits the potential for VI and inhalation by the building occupants.

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, petroleum-
related contaminants are not considered a potential threat.

m Other Contaminants. PCE, TCE and vinyl chloride at concentrations exceeding the MTCA Method B SL
for VI were identified in groundwater samples collected from the Qvi aquifer within at least 100 feet of
the footprint of one or more UW-owned and non-UW-owned buildings based on the results of the 2016
Agreed Order RI. However, 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 samples
and the Johnson and Ettinger Model (Tables 14-9 and 14-10). UWT Campus buildings and the Federal
Courthouse are considered commercial buildings with an air exchange rate of at least 0.5 exchanges
of outside air per hour and operate on a neutral to slightly positive building pressure except for select
locations like laboratories. The air exchange and positive pressure help to reduce the potential for vapor
intrusion. Soil vapor sampling results for the TPS Building, GWP and adjacent buildings and Federal
Courthouse are summarized below.

= TPS Building. PCE was detected in the sub-slab soil vapor samples submitted for analysis at
concentrations ranging from 670 to 6,000 ug/m3, which are greater than the soil vapor PCULs
for unrestricted use (320 pyg/ms3) and commercial use (1,700 pug/m3). TCE, DCE, cis-DCE, and
trans-DCE and vinyl chloride were not detected in the analyzed soil gas samples. The soil vapor
results were utilized to complete the Johnson and Ettinger model to simulate indoor air
conditions of the building. The estimated PCE concentrations in indoor air ranged from 0.82 to
7.3 pg/m3, which are less than the indoor air PCULs for unrestricted use (9.6 yg/m3) and
commercial use (51 ug/ms3). The results of the study concluded that vapor intrusion does not
appear to be a risk at the TPS Building based on the soil vapor sampling results and indoor air
model (215). The vapor mitigation of the TPS Building that was approved by Ecology in 2015
and implemented by UW included sealing cracks and penetrations in the concrete floor during
construction.

=  UWT Campus Buildings (WCG, BB, BHS, and GWP). PCE was detected at concentrations less
than the soil vapor PCUL for unrestricted use in seven soil vapor samples collected in 2017
from the UWT Campus buildings located west of Pacific Avenue. TCE, DCE, cis-DCE, and trans-
DCE and vinyl chloride were not detected in the analyzed samples. In addition, PCE was
detected at concentrations less than the indoor air PCUL for unrestricted use in the nine indoor
air and two outdoor air samples collected in 2017. DCE, cis-DCE, and trans-DCE were detected
in various indoor and outdoor air samples in the 2017 sampling event. However, TCE was
detected at concentrations greater than the indoor air PCULs for unrestricted use and
commercial use in two air samples collected during the 2017 event. The air samples included
one indoor air sample (H-BB-IA1) collected in the BB Building and one outdoor air sample (H-
BB, BHS, WCG-OA1) collected on the Joy Building roof. The indoor air sample H-BB-IA1 was not
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an indication of vapor intrusion because the adjusted indoor air TCE concentration (calculated
from the indoor air TCE concentration of sample H-BB-IA1 minus the outdoor air TCE
concentration of sample H-BB, BHS, WCG-OA1) was less than the indoor air PCUL for
unrestricted use. Furthermore, TCE was not detected in the sub-slab samples in the area. PCE,
TCE and associated breakdown compounds were not detected in the one indoor air sample
collected in the BB Building and two outdoor samples collected on the building roofs in 2020.

= Federal Courthouse. PCE was detected at a concentration greater than the soil vapor PCUL
(320 pg/m3) in soil vapor sample H-CH-SS2 (1,030 ug/m3). PCE was detected at
concentrations less than the soil vapor PCUL in the remaining analyzed soil vapor samples.
PCE was detected at concentrations less than the indoor air PCUL (9.6 ug/m3) at the four indoor
air and three outdoor air sample locations. TCE was detected at concentrations greater than
the soil vapor PCUL (12 ug/ms3) in two soil vapor samples (H-CH-SS1 and H-CH-SS4). TCE was
detected at concentrations less than the soil vapor PCUL in the remaining analyzed soil vapor
samples. TCE was detected at concentrations greater than the indoor air PCUL for unrestricted
use (0.37 pg/m3) in the four indoor air samples (H-CH-IA1 through H-CH-IA4) ranging from
0.495 to 0.596 pg/ms. It is not clear if vapor intrusion was occurring based on the ratios of
PCE and TCE between the indoor air and sub-slab, and TCE concentrations between the sub-
slab and indoor air. However, the detected concentrations are less than indoor air PCULs for
commercial use and therefore not a calculated risk to the occupants. Other PCE breakdown
compounds (DCE, trans-DCE, cis-DCE and vinyl chloride) were either not detected or were
detected at concentrations less than the respective soil vapor PCULs and indoor air PCULs.

14.7. Contaminant Fate and Transport

The Northerly Plume consists of commingled plumes contained within both the Qvi and Qva aquifers from
two identified source areas (GWP and TPS Building Source Areas). PCE and TCE were identified as the
primary COCs in groundwater due to their widespread nature throughout the Northerly Plume. Other COCs
including PCE/TCE breakdown products cis-DCE and vinyl chloride, as well as TPH, BTEX, and petroleum-
related VOCs (1,2,4-TMB, and 1,3,5-TMB) are generally located in close proximity to the individual source
areas and are limited in extent. The chemical properties of contaminants and the physical, chemical, and
biological processes to which they are exposed affect the fate and transport of contaminants. These
properties/processes and how they impact the fate and transport of COCs in media of concern are
discussed in Section 18.0. Other factors influencing the transport of contaminants within the Northerly
Plume include the geology and hydrogeology and the presence of building drains and utility networks.

In general, CVOCs migrated vertically from the individual points of release (TPS and GWP Building Source
Areas) through the vadose zone to groundwater. In groundwater, these contaminants migrated
downgradient toward Pacific Avenue, commingled together, and continued to migrate beneath the Federal
Courthouse. The 2013 IA resulted in a significant reduction in the overall contaminant mass within Pacific
Avenue, although recent groundwater monitoring in this area has indicated a rebound in PCE and TCE
concentrations. TPH and petroleum-related contaminants exceeded the PCULs in proximity to the brick
cistern formerly located beneath the GWP Building. However, groundwater monitoring results following
removal of the cistern indicate that the PCUL exceedance in soil is limited in extent.

Soil and groundwater contamination for the Northerly Plume Site is predominantly situated beneath
portions of the UWT Campus that are capped by paved ROWs and/or buildings preventing direct exposure
(Figures 14-1 and 14-28). CVOCs have the potential to migrate through soil vapor into indoor air. Modeling
results based on sub-slab vapor sampling within UWT Campus buildings indicate that there is a low potential
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for vapor intrusion into the occupied spaces at a concentration that would exceed the indoor air cleanup
criteria.

The migration of CVOCs in a groundwater plume is limited by the sorption of these contaminants to fine-
grained soils as evidenced by the detected concentrations in saturated soil downgradient of the source
areas themselves. Overall, groundwater monitoring completed as part of the 2016 Agreed Order RI
(including groundwater data for the various capital projects and environmental due diligence projects
completed since 2016) indicates that chemical degradation of CVOCs is occurring based on the results of
the RI between 2016 and 2021 although PCE concentrations have rebounded in the area east of
Pacific Avenue likely resulting from decreasing effectiveness of the IA performed in 2013.

Source areas for the Northerly Plume and lines of evidence supporting historical operations as the source(s)
are discussed in Section 14.4.3. Geologic and hydrogeologic conditions with the Northerly Plume
contributing to the contaminant fate and transport are discussed in Section 14.4.2. The fate and transport
for CVOCs associated with the Northerly Plume are described by source area in Sections 14.7.1 through
14.7.4 below.

14.7.1. 1754 Pacific Avenue (GWP Building Source Area)

PCE and TPH were released through spills, drips, and/or discharges to the former brick cistern and TPH
was released from the former UST and entered the soil column. The contaminants migrated through the
soil column toward the Qva aquifer. These contaminants were transported downgradient of these areas
following contact with groundwater. Contaminant fate and transport processes associated with the GWP
Building Source Area include the following;:

m PCE and TPH were released/discharged to the former brick cistern during prior operations at the
GWP Building and/or through discharge of contaminated water redirected from the TPS Building Source
Area plume via the building footing drain and into the cistern (see Section 14.3.5.1), which was
observed to be cracked and porous at the time of removal (125). TPH was also released from the former
UST located in the GWP Building, as indicated by the apparent structural damage (i.e., the presence of
water observed inside the UST) at the time of abandonment. The cistern/UST leaked over time allowing
PCE and TPH to enter the underlying Qva soil and migrate downward to groundwater in the Qva aquifer.

m PCE-contaminated groundwater in the Qva aquifer then migrated from the GWP Building downgradient
toward the Federal Courthouse to the northeast. This is evident by the southwest-northeast orientation
of the PCE plume originating from the GWP Building, which aligns with the prevailing northeast
groundwater flow direction in the Qva aquifer in this area (Figures 2-17 through 2-19). TPH transport in
groundwater was limited in extent to areas immediately downgradient and adjacent to the GWP
Building.

14.7.2. 1735 Jefferson Avenue (TPS Building Source Area)

PCE releases through spills, drips and/or discharges to building plumbing entered the soil column where
they migrated through the vadose zone into the Qvi aquifer. These contaminants were transported
downgradient of these areas following contact with groundwater. Contaminant fate and transport processes
associated with the TPS Building Source Area include the following:
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m PCE and TCE released inside the TPS Building migrated through building slab cracks or leaks in building
plumbing down to Qvi soil beneath the building, entered the Qvi aquifer, and migrated downgradient
toward the east (Figure 14-28).

m PCE and TCE migrating downgradient of the TPS Source Area within the Qvi aquifer may have in part
been intercepted by the footing drain of the utilidor located along Commerce Street and routed south
to the GWP Building footing drain, where PCE/TCE-contaminated water may have discharged to the
brick cistern and released to the underlying soil and the Qva aquifer (Figure 14-28).

m PCE and TCE migrated from the TPS Building downgradient toward the Federal Courthouse to the
northeast. This is evident by the southwest-northeast orientation of the PCE plume originating from the
GWP Building, which aligns with the prevailing northeast groundwater flow direction in the Qva aquifer
in this area (Figures 2-17 through 2-19).

14.7.3. Pacific Avenue and Federal Courthouse

PCE- and TCE-contaminated groundwater (including breakdown products cis-DCE and vinyl chloride)
originating from the GWP and TPS Building Source Areas commingled in the area near and immediately
west-southwest of H-MW17 extending beneath Pacific Avenue. PCE concentrations in the Qva aquifer
increase near the western edge of Pacific Avenue where PCE plumes originating from the GWP Building to
the southwest and TPS Building to the west converge. PCE- and TCE-contaminated groundwater in the
Qva aquifer flows generally northeast across Pacific Avenue, then flows east to the eastern boundary of the
Federal Courthouse where the leading edge of the plume is delineated by groundwater samples collected
from monitoring wells H-MW5, H-MW13, H-MW15, and H-MW21. The TCE plume is anticipated to increase
in concentration and lateral extent relative to the PCE groundwater plume over time as natural attenuation
processes continue converting the PCE into TCE and other breakdown chemicals.

PCE breakdown resulting from the 2013 IA has resulted in increased concentrations of TCE beneath and
downgradient of Pacific Avenue. The breakdown of PCE to TCE in this area was accelerated by the
installation and use of injection wells located along Pacific Avenue. The presence of TCE, DCE, and
vinyl chloride in groundwater east of Pacific Avenue indicates PCE is breaking down to daughter products
as evidenced by higher TCE concentrations in Qva groundwater at locations downgradient of the IA injection
wells (monitoring wells H-MW4 and H-MW17) relative to concentrations at monitoring well H-MW19 located
slightly upgradient of IA injection wells (Figure 14-23; Table 14-7). However, PCE concentrations appear to
be rebounding in three monitoring wells (H-MW13, H-MW15, and H-MW17). Rebounding PCE
concentrations in monitoring well H-MW17 are likely related to ongoing PCE migration from the TPS Building
Source Area upgradient to the west outside the 2013 IA area.

Overall, 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.
The northern edge of the plume is defined by H-MW5 and H-MW21 where PCE and associated breakdown
compounds either were not detected or were detected at concentrations less than the PCUL. The southern
edge of the plume is defined by H-MW3 and H-MW15 where PCE-associated breakdown compounds either
were not detected or were detected at concentrations less than the PCUL. The eastern margin of the
groundwater plume is defined by PCE and TCE concentrations that are less than the PCUL except for the
September 2020 groundwater sample collected from monitoring well H-MW13 where PCE was detected at
a concentration exceeding the PCUL. However, a statistical analysis was completed using H-MW13
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groundwater data to further evaluate the exceedance. The statistical analysis indicates that the 95 percent
confidence interval concentration was less than PCUL.

14.7.4. Soil Vapor

CVOCs detected at concentrations exceeding the MTCA Method B SL for vapor intrusion were identified in
groundwater samples collected from the Qvi aquifer. However, the results of the vapor intrusion evaluation
completed for the UWT Campus buildings in this vicinity indicate that similar detected PCE concentrations
in groundwater do not have the potential to impact indoor air-based predictive modeling or the results of
indoor air sampling completed. As a result, further vapor intrusion evaluation was not required on UW-
owned buildings as part of the RIl. However, CVOCs in sub-slab soil vapor have not resulted in indoor air
concentrations greater than indoor air PCULs for unrestricted use in UWT Campus buildings, or greater than
the indoor air PCUL for commercial use in the Federal Courthouse based on analytical results for indoor air
samples and J&E modeling,

14.8.Summary

The results of the Rl indicate that historical land use and operations at the GWP and TPS Building Source
Areas have resulted in the release of petroleum-related and CVOC contaminants to soil, which has migrated
vertically through the soil column to groundwater (Qvi and Qva aquifers). PCE, TCE, and breakdown products
(cis-DCE and vinyl chloride) have further migrated downgradient from the initial source areas beneath
portions of Pacific Avenue and the Federal Courthouse, although the extent of petroleum-related
contamination is limited to the GWP Building Source Area (Figure 14-1). The volatilization of PCE, TCE, and
associated breakdown compounds in soil and/or groundwater is migrating upward through the vadose zone
based on sub-slab monitoring results. However, indoor air sampling and VI modeling indicate that building
occupants are not being exposed to contaminant concentrations greater than the indoor air PCULs for
unrestricted use in UWT Campus buildings, or greater than the indoor air SL for commercial use in the
Federal Courthouse. Paved surfaces (ROW, sidewalks, and/or parking areas) are preventing direct contact
with these contaminants and are limiting the infiltration of stormwater that could further contribute to
contaminant leaching of COCs in shallow soil in source areas to the groundwater. Overall, 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.

Soil, groundwater, soil vapor and stormwater data for the Northerly Plume are presented in Tables 14-6
through 14-9, respectively. The nature and extent of primary COCs in soil and groundwater constituting the
Northerly Plume Site are shown in plan view on Figure 14-1, by chemical/media on Figures 14-7 through
14-27, and in cross section on Figure 14-28.

15.0 REMEDIAL INVESTIGATION—EASTERLY PLUME

15.1. Introduction

The Easterly Plume is generally located from the area west of Market Street to the area east of Pacific
Avenue (west-east), and South 21st Street and South 19t Street (south-north) in Tacoma, Washington
(Figure 15-1). Environmental data collected during previous and more recent soil, soil vapor and/or
groundwater environmental studies (further discussed in Section 15.3) 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 CVOCs in soil
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and/or groundwater at concentrations greater than their respective PCULs resulting from spills and/or
releases associated with historical operations and land use from three separate source areas located on
the UWT Campus. Summary statistics for soil and groundwater identifying COCs for the Easterly Plume are
presented in Tables Q-31 and Q-32 (Appendix Q).

Primary source areas to the Easterly Plume include 1934-1938 Market Street, and portions of South
C Street and Commerce Street, as shown on Figure 15-1. The results of the Rl confirm that other areas
including Cragle (Section 5.0), Prairie Line Trail (Section 7.0), Shaub-Ellison (Section 11.0), Snoqualmie
Library Building (Section 12.0) and the Southerly Plume (Section 16.0) are not contributing to the
Easterly Plume and are not considered sources of petroleum-related contaminants. The Easterly Plume is
discussed separately based on the location of sources and types of contaminants even where the Easterly
Plume is collocated with petroleum-related groundwater plumes (Southerly Plume, Cragle, Snoqualmie
Library, Shaub-Ellison). TCE, cis-DCE, vinyl chloride, and chlorobenzene were identified as the primary COCs
in soil and/or groundwater due to their widespread nature throughout the Easterly Plume. Other COCs
including trans-DCE and DCE are considered secondary COCs and are generally located in close proximity
to the source areas and are limited in extent. The contaminant distribution of the Easterly Plume is highly
influenced by the chemical properties of contaminants, location of the three sources of contamination,
underlying geology and hydrogeology and presence of storm utilities.

The greatest concentrations of COCs in soil and groundwater are located in the area of Market Street. In
soil, the highest detected concentrations are generally near the intersection of Market Street and
Jefferson Avenue. COCs detected at concentrations exceeding the PCULs in soil range from near the ground
surface (within the individual source areas) up to approximately 60 feet bgs. In groundwater, TCE, cis-DCE
and vinyl chloride are widespread throughout the Easterly Plume in both the Qvi and Qva aquifers extending
east toward Pacific Avenue; other contaminants including chlorobenzene and DCE are generally limited in
extent and area generally limited to the Qvi aquifer between Market Street and Commerce Street. The
highest detected concentrations in groundwater are located immediately downgradient of
1934-1938 Market Street and in the vicinity of Jefferson Avenue and Jet Parking.

Soil and groundwater contamination for the Easterly Plume Site (as defined by TCE, cis-DCE, vinyl chloride,
chlorobenzene, trans-DCE and DCE PCUL exceedances; Figure 15-1) is predominantly beneath portions of
the UWT Campus that are capped by paved ROWSs, parking lots and/or buildings preventing direct exposure.
Modeling results based on sub-slab vapor sampling and indoor air sampling indicate that there is a low
potential for VI into the occupied spaces at a concentration that would exceed the indoor air cleanup
criteria. Furthermore, utility infrastructure that could provide a preferential pathway for contaminant
migration is located at an elevation above the groundwater water table. Overall, groundwater monitoring
completed as part of the 2016 Agreed Order Rl indicates that the leading edge of the Easterly Plume Site
is stable and is not continuing to migrate toward the Thea Foss Waterway.

The Easterly Plume is shown relative to the surrounding features on Figure 15-1. Terminology for the
Easterly Plume referenced by this Rl is described below:

m Easterly Plume. The extent of CVOC (TCE, cis-DCE, trans-DCE, DCE, vinyl chloride, and chlorobenzene)
contamination associated with historic operations and/or land use. Sources to the Easterly Plume
include:
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= 1934-1938 Market Street (1934-1938 Market Street Source Area). The primary source area
located at 1934-1938 Market Street in which historical operations resulted in the release of
CVOC contaminants to the environment. In the 1950s, an addition (1938 Market Street) was
completed at the southern end of the original building location at 1934 Market Street. The
buildings located at 1934 and 1938 Market Street are contained within Pierce County Parcel
No. 2019080040 (0.41-acre parcel) and are collectively referred to as the Market Street
Building.

= Commerce Street Source Area. Minor source area located near the intersection of South C
Street and Commerce Street (formally Dolly Roberson Lane). Historical operations and land
use in this area resulted in the release of CVOCs to soil and groundwater. The actual point
source for this release area is unknown.

=  South C Street Source Area. Minor source area centrally located within South C Street between
South 21st Street and Commerce Street. Historical operations and land use in this area
(possibly related to Cragle) resulted in the release of CVOCs to soil and groundwater. The actual
point source for this release area is unknown.

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 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 Shaub-Ellison. The source property or point of release for contamination associated with historic
operations on Pierce County Parcel No. 2019040010, which is further discussed in Section 11.0.

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 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.

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 the Easterly Plume
are summarized below.

15.2. Property Conditions

General property conditions for the Easterly Plume area are described in Section 15.2.1. Property
conditions specific to the three individual source areas including location, historical land use, current and
future land use, and utility infrastructure are described in Sections 15.2.2 through 15.2.4.

GEOENGINEERS /;/ June 30, 2023 | Page 242

File No. 0183-109-13



15.2.1. Easterly Plume

15.2.1.1. Location and Description

The Easterly Plume is located in the southeast quadrant of the UWT Campus generally between Court D
(western extent), I-705 (eastern extent), South 21st Street (southern extent) and South 19th Street (northern
extent). The southwest portion of the UWT Campus is used for a variety of retail, commercial, and academic
purposes. This area is predominantly occupied with buildings for mixed commercial, retail, and academic
use, paved sidewalks, streets, and/or parking lots. The ground surface across this area slopes east toward
the Thea Foss Waterway from approximately elevation 140 feet (Court D) to elevation 47 feet
(Pacific Avenue).

15.2.1.2. Historical Land Use

General historical land use in the southeast quadrant of the UWT Campus has included a variety of
commercial, retail, residential, and railroad uses and includes the Warehouse Historic District of Tacoma
Washington. The Warehouse Historic District was initially developed in the late 1880s and early 1900s
surrounding the Prairie Line railway historically operated by Northern Pacific/BNSF. The properties along
and in the vicinity of Prairie Line were generally utilized to house import products and organize export
products for shipping. Side streets included stores like grocery, stoves companies, paper companies, dry
goods, etc. Historical building footprints associated with commercial uses and/or features are shown on
Figure 15-2.

15.2.1.3. Current and Future Land Use

The southeast quadrant of the UWT Campus is currently occupied by a variety of commercial and academic
buildings, surface parking lots and City ROWs. Commercial use of the UWT Campus buildings primarily
includes restaurants and retail services. Current features including UWNT Campus and commercial buildings
along with associated stormwater and sewer utility infrastructure (further described in Section 15.2.1.4)
are shown on Figure 15.3. Anticipated future land use in this area will remain predominantly academic,
streets, and parking with miscellaneous commercial/retail services.

15.2.1.4. Utility Infrastructure

Current utility infrastructure present in the ROW and individual properties include sanitary sewer, storm
sewer, drinking water, natural gas, underground electrical, overhead electrical, and communications. Utility
infrastructure within and adjacent to the Easterly Plume with the potential to serve as preferential pathways
for contaminant migration is shown on Figure 15-3 and includes the following:

m Market Street Utilities. The current utility infrastructure in the vicinity of Market Street is shown on
Figure 15-3 and includes the following;:

= A north-south oriented 8-inch-diameter sanitary sewer line is located within the western edge
of the Market Street ROW at elevations between approximately 109 to 113 feet. This sanitary
sewer line was originally constructed in the early 1900s using approximately 2-foot sections of
terra cotta pipe with grouted joints and joins the east-west oriented sanitary sewer line located
within South 21st Street, described below. A portion of the sanitary sewer line within the
intersection of Market Street and South 21st Street collapsed sometime prior to the fall of 2005
and was subsequently replaced with 8-inch-diameter PVC piping in late 2005 (192). The
remaining terra cotta piping between Market Street and South 21st Street was replaced with
8-inch-diameter PVC piping by the City in 2012. Five unknown utilities were noted east of the
Market Street Building during trenching for the sanitary sewer replacement project within
Market Street (245). Currently, two of the laterals provide service to the buildings located at
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1914 and the Market Street Building and one lateral provides service to the building located
at 1956 Jefferson Avenue to the south.

= A 24-inch-diameter stormwater line is located within the Market Street ROW at elevations
between approximately 107 to 115 feet. This stormwater line was constructed in 1906 with
terra cotta pipe that joins the east-west oriented stormwater line located within South 21st
Street, described below. A portion of this stormwater line collapsed between the intersection
of Market Street and Jefferson (at manhole 6767332) and the intersection of Jefferson Avenue
and South 21st Street sometime prior to the fall of 2005 and was replaced with 24-inch-
diameter PVC piping in late 2005 (192, 193) along a new alignment east of the 1906
stormwater alignment (Figure 15-3). The former stormwater line was filled with concrete
following replacement.

= Two stormwater line laterals were identified along Market Street during video surveillance
conducted by UW in 2019. One stormwater lateral provides service for a series of roof drains,
catch basins and indoor sumps located at the Market Street Building. The other lateral appears
to provide service to a catch basin (CB: 6512234) located in the sidewalk on the west side of
Jefferson Avenue north of the intersection of Jefferson Avenue and South 21st Street.

m Jefferson Avenue Utilities. Current utility infrastructure in the vicinity of Jefferson Avenue is shown on
Figure 15-3 and includes the following;:

= Anorth-south oriented 8-inch-diameter sanitary sewer line is located within the western portion
of the Jefferson Avenue ROW at elevations between approximately 88 and 98 feet. This
sanitary sewer line was constructed in the early 1900s using approximately 2-foot sections of
terra cotta pipe with grouted joints. Video surveillance was not conducted in this sanitary sewer
line and no laterals are recorded in the City’s database. However, laterals likely exist within the
sanitary sewer line to provide service to the adjacent buildings located within the triangle area
that is bounded by Market Street, Jefferson Avenue and South 19t Street.

= A north-south oriented 8- to 12-inch-diameter stormwater line is located within the eastern
portion of the Jefferson Avenue ROW at elevations between approximately 91 and 103 feet.
This stormwater line was constructed between 2011 and 2012 and joins the east-flowing
stormwater line at manhole 6767248 located northwest of the TLB.

B South 21st Street Utilities. Current utility infrastructure in the vicinity of South 21st Street is shown on
Figure 15-3 and includes the following:

= An east-west oriented 10-inch-diameter sanitary sewer line is located within the South 21st
Street ROW at elevations between approximately 127 and 148 feet. This sanitary sewer line
was constructed in the early 1900s using unreinforced concrete and terra cotta piping. The
City is currently planning to replace this line between Tacoma Avenue and Jefferson Avenue
with a new 12-inch-diameter PVC pipe. Construction for replacement is occurring concurrently
with the RI.

= An east-west oriented 18- to 24-inch-diameter stormwater line is located within the South 21st
Street ROW at elevations between approximately 78 and 119 feet. This stormwater line was
constructed in the early 1900s using terra cotta pipe sections. Portions of this stormwater line
were replaced in 1940, 1971, 2002, and 2005 using various materials.

m PLT Utilities. Current utility infrastructure in the vicinity of the PLT pedestrian corridor is shown on
Figure 15-3 and includes the following:

= A north-south oriented 8-inch-diameter sanitary sewer line is located within the PLT pedestrian
corridor and was constructed in the early 1900s. The materials used to construct this sanitary
sewer line are not reported in the City database. However, it is likely that this line was
constructed using terra cotta pipe sections based on the construction time period.
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= Anorth-south oriented 6-to 18-inch-diameter stormwater line located within the PLT pedestrian
corridor was constructed in 2014 using PVC piping at elevations between approximately 81
and 83 feet. This stormwater line joins the east-flowing stormwater line located near the
centerline of South 21st Street.

= Astormwater treatment facility was installed in 2014 at the southern end of the PLT pedestrian
corridor adjacent to South 21st Street. A review of plan drawings indicates that stormwater is
conveyed to the treatment facility through a series of 12- to 18-inch-diameter PVC pipes at
elevations between approximately 81 and 96 feet. Stormwater is conveyed through a flow
splitter and vault designed to allow entrained sediment to settle out of the flow and control the
volume of water before entering the treatment facility. This vault receives stormwater collected
from various catch basins and connection points along Market Street (including South 19th
Street). The treatment facility consists of a series of 6-inch-diameter PVC tightline pipes that
convey stormwater to six cells of 6-inch-diameter perforated PVC pipes that push the
stormwater though an approximately 1.5-foot-thick layer of filter material used to treat the
water for possible contaminants. Treated stormwater is then conveyed to the above described
north-south oriented stormwater line connected to the east-flowing stormwater line near the
centerline of South 21st Street.

m Jet Parking Utilities. Current utility infrastructure in the vicinity of Jet Parking is shown on Figure 15-3
and includes an east-west oriented 12-inch-diameter stormwater line constructed in 2014 using PVC
piping at elevations between approximately 92 and 105 feet. This stormwater line is connected to the
stormwater treatment facility located within PLT as described above. Additional discussion on the utility
infrastructure for Jet Parking is presented in Section 16.0.

15.2.2. 1934-1938 Market Street (1934-1938 Market Street Source Area)

The 1934 Market Street Source Area property and surrounding area were initially developed for residential
use from the 1880s to the early 1900s. Residential buildings on the property included several small houses
and an apartment building (295). The property was redeveloped in 1925 to include a single-story
warehouse building (1934 Market Street) for commercial use. Sanborn maps, city directories, and available
permits indicate the following land uses:

m 1925-1940. 76™ Gasoline fuel supply and
auto repair (Rowland-Hulscher Adams Brake
Service [1925 to 1940] Eisemann Magneto
Station [at least 1925]).

B 1947-1958. Oxygen sales and service (Oxygen
Sales and Service Company).

m 1963-1965. Vacant.

B 1969-1970. Auto repair/transmission service
(Transmission Sales and Service).

m 1974. Restaurant equipment sales (Bargreen
Ellingson Inc.).

m 1978. Fireplace sales (Fireplaces of Tacoma). Photo 15-1. Circa 1940 photo of the 1934 Market Street
buildings (looking west).

B 1983-1993. Diaper service and laundry (Fresh
and Ready Diaper Service).
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m 2000s to present. Apparel embroidery/screen printing (T-Town Apparel/All American Screen Print).

A building addition to the 1934 Market Street building was completed on the southern portion of the
building in the 1950s (1938 Market Street). Historical uses for this building addition included:

m 1950-1969. Auto parts/machine shop/truck
services (Mayberry Motor Parts).

m  1974. Auto repair (T&R German Auto Repair).

m 1978-1988. Refrigeration parts sales and
services (Thermal Supply Company).

m  1993. Antique sales (Tillmon and Sons).

m 2004. Upholsterers’ workshop (Decorators
Workshop).

m 2010. Trophy store with sales and services.
(Lazer Trends LLC).

m 2014-2022. FabLab.
Photo 15-2. Circa 1950 photo of the 1934 and 1938 Market

m 2022 to present. South Sound Scooters. Street Buildings (looking west).

The original building (1934 Market Street) and the southern building (1938 Market Street) addition are
collectively referenced as the Market Street Building. Historical land use for Market Street and surrounding
area is shown on Figure 15-2. UW purchased the property in 2018 and currently leases the space to a
tenant. Future anticipated use of this property will be commercial/retail and potentially residential under
the UWT Campus Master Plan although specific plans for this property have not been identified at this time.

Utility infrastructure within the 1934-1938 Market Street Source Area includes floor drains, and bathrooms
and sinks within the buidling. A screen print rinsing sink is present in the northeast portion of the building.
Two sumps are present on the western portion of the building to collect groundwater that enters the
building. The orientation of utilities within the building is not known. A sanitary sewer connection to the
sanitary sewer in Market Street is located north of the building as shown on Figure 15-3.

A building drain is located on the western portion of the property adjacent to the slope. A stormwater system
is located west and north of the building with a series of drains. The connection between the building drain
and the stormwater system is not known. The stormwater system connection to the main stormwater
system in Market Street is located north of the building as shown on Figure 15-3.
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15.2.3. South C Street Source Area

The South C Street Source Area (location of

monitoring well CR-MW15) is contained within

South C Street between South 21st Street and

South 19t Street (approximate historical address

of 1940 South C Street). Historically, South C

Street was used as an ROW providing access to the

adjacent buildings and laydown areas to support

historical operations in this general vicinity. It is

suspected that the historical operations related to

Cragle likely contributed to this source area given P

the proximity of this source area and the

contaminants observed (vinyl chloride). However, a

direct connection to Cragle could not be

established. Therefore, the South C Street Source Photo 15-3. Circa 1979 photo of Commerce Street in the area
Area is included with the Easterly Plume due to the  ©f monitoring well CR-MW16 (looking south).

vinyl chloride contamination in this area commingling with the Easterly Plume and no direct evidence that
Cragle is the source to CVOC contamination to soil or groundwater. Specific details for the historical land
uses of Cragle are described in Section 5.0. Historical land use and features in the vicinity of the South C
Street Source area are shown on Figure 15-2.

A north-south oriented 12- to 36-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 abandoned by the City
in 1995. Other utility infrastructure in this vicinity is associated with the Milgard Hall Capital Project located
within Cragle and includes a north-south oriented 18-inch-diameter stormwater line and various water
utilities. Additional discussion on the utility infrastructure for Cragle is presented in Section 5.0.

15.2.4. Commerce Street Source Area

A review of Sanborn maps identified a small outbuilding of unknown use historically located adjacent to the
former railroad near the location of monitoring well CR-MW16 in which localized CVOC contamination was
identified in soil and groundwater (further discussed in Section 15.3). Historical operations at this location
are the likely source for the observed CVOC contamination in well CR-MW16 based on the relative proximity
to this building. Other historical land uses for the buildings in the vicinity of the former outbuilding include
a railroad, cabinet manufacturing and varnishing, a log warehouse, a coal bunker, a machine shop, and
furniture upholstering. It is suspected that the outbuilding was likely associated with one or more of these
adjacent historical operations. Historical land use and features in the vicinity of the Commerce Street
Source Area are shown on Figure 15-2.

A utilidor Is present in Commerce Street adjacent to the buildings and as shown on Figure 15-3.

15.3. 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, groundwater,
soil vapor, and indoor air conditions for the Easterly Plume are discussed in Sections 15.3.1 through 15.3.7
below. Sampling locations to evaluate soil, groundwater and soil vapor conditions associated with the
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Easterly Plume are shown on Figures 15-4 through 15-6. Investigations completed for the Easterly Plume
and the surrounding area to support the development of the RI are summarized in Tables 15-1
through 15-4. Construction details for temporary and permanent monitoring wells installed within the
Easterly Plume footprint and the surrounding area are presented in Table 15-5. Soil, groundwater, soil vapor
and modeling results, and stormwater investigation results are presented in Tables 15-6 through 15-9.

Investigation activities specific to Cragle, PLT, Shaub-Ellison, Snoqualmie Library, and the Southerly Plume
are described in other portions of this report as referenced above (Section 5.1).

15.3.1. Pre-1997 Agreed Order Remedial Investigations

Environmental investigations were completed prior to implementation of the 1997 Agreed Order in the
vicinity of Cragle, Snoqualmie Library, and Shaub-Ellison to evaluate soil and groundwater conditions.
Investigation activities for portions of the Cragle, Snoqualmie Library, and Shaub-Ellison properties to
evaluate soil and/or groundwater conditions are further discussed below as they relate to the
Easterly Plume. Soil and groundwater sampling locations are shown relative to the Easterly Plume and the
Market Street, Commerce Street and South C Street Source Areas on Figure 15-4.

15.3.1.1. Cragle Soil and Groundwater Investigation Summary

Investigation activities were performed to evaluate soil and groundwater conditions within Cragle including
the completion of soil borings and collection of confirmation soil samples following remedial excavation
activities performed after the removal of multiple USTs within the property boundary. Select soil and
groundwater samples were analyzed for CVOCs and select VOCs as part of these investigations. Soil and
groundwater sampling activities in which one or more samples were submitted for CVOC analysis are
summarized below. Details regarding the investigation, UST removal, and remedial investigation activities
for Cragle are further discussed in Section 5.0.

m Completion of two DP soil borings (CR-B8 and CR-B9) to an approximate depth of 18 feet bgs and
submittal of soil samples collected from approximately 12.5 to 17.5 feet bgs for analyses of PCE, TCE,
vinyl chloride, and select VOCs. Contaminants associated with historical releases from the 1934-1938
Market Street Source Area (upgradient location) were not detected in the analyzed samples. Other
contaminants analyzed and their results are summarized in Section 5.0.

m  Completion of nine borings (BL-MW1, CR-MW1, CR-MW3 through CR-MW915) to approximate depths
ranging between 17 and 22.5 feet bgs. These borings were completed as permanent monitoring wells.
Shallow soil samples collected in borings CR-MW5 and CR-MWG6 from approximately 7.5 feet bgs were
submitted for analysis of PCE, TCE, vinyl chloride and select VOCs. Contaminants associated from
historical releases from the 1934-1938 Market Street Source Area (upgradient) and South C Street
and Commerce Street Source Areas (downgradient) were not detected in the analyzed samples.
Groundwater samples collected from monitoring wells CR-MW1 and CR-MW3 through CR-MW7 were
analyzed for select CVOCs. TCE, DCE, vinyl chloride and DCA were detected in one or more of these
wells except CR-MW3. Other contaminants analyzed and their results are summarized in Section 5.0.

15 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-MW?9 for consistence with the original boring location.
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m Six confirmation soil samples were collected from the UST removal/remedial excavation areas (further
discussed in Section 5.0) for chemical analyses of PCE, TCE, vinyl chloride, and select VOCs.
Contaminants associated with historical releases from the 1934-1938 Market Street Source Area
(upgradient location) were not detected in the analyzed samples. Other contaminants analyzed and
their results are summarized in Section 5.0.

15.3.1.2. Snoqualmie Library Soil and Groundwater Investigations Summary

An environmental assessment was conducted in 1993 to evaluate soil and groundwater conditions
associated with historical operations at Snoqualmie Library, including the completion of five soil borings
(PS-MW1 through PS-MWS5) that were completed as monitoring wells in the central portion of the property.
Select soil and groundwater samples were analyzed for CVOCs as part of these investigations. Soil and
groundwater sampling activities in which one or more samples were submitted for CVOC analysis are
summarized below. Detailed information regarding investigation activities for Snoqualmie Library is further
discussed in Section 12.0.

m Two soil samples collected in boring PS-MW1 collected from approximately 7.5 and 12.5 feet bgs were
submitted for analyses of PCE, TCE, vinyl chloride and select VOCs. Contaminants associated with
historical releases from the 1934-1938 Market Street Source Area (upgradient location) were not
detected in the analyzed samples. Other contaminants were analyzed, and their results are
summarized in Section 12.0.

m  Groundwater samples collected in monitoring wells PS-MW1, PS-MW2, PS-MW3, and PS-MW5 were
analyzed for CVOCs. TCE and mixed DCEs were detected in monitoring wells PS-MW1, PS-MW3, and
PS-MW5. DCA was also detected in the groundwater sample collected from well PS-MW1. Other
contaminants associated with historical releases from the 1934-1938 Market Street Source Area were
not detected in these samples. Other contaminants analyzed and their results are summarized in
Section 12.0.

15.3.1.3. Shaub-Ellison Soil and Groundwater Investigation and Results Summary

Investigation activities were performed to evaluate soil and groundwater conditions within Shaub-Ellison
including the completion of soil borings and collection of confirmation soil samples following remedial
excavation activities performed after removal and closure of multiple USTs within the property boundary.
Select soil and groundwater samples were analyzed for CVOCs as part of these investigations. Soil and
groundwater sampling activities in which one or more samples were submitted for CVOC analyses are
summarized below. Detailed information regarding investigation activities for Shaub-Ellison is further
discussed in Section 11.0.

m Five borings (SH-MW1 through SH-MW5) were advanced to depths ranging from approximately 20 to
29 feet bgs and completed as groundwater monitoring wells. Soil samples collected from boring
SH-MW1 through SH-MW5 were not analyzed for CVOCs.

m Groundwater samples collected in monitoring wells SH-MW1 through SH-MW4 were analyzed for a
combination of PCE, TCE, vinyl chloride and select VOCs. TCE was detected in monitoring well SH-MW4
and mixed DCEs were detected in wells SH-MW3 and SH-MW4. Other contaminants associated with
historical releases from the 1934-1938 Market Street Source Area were not detected in these samples.
Other contaminants that were analyzed and their results are summarized in Section 11.0.

GEOENGINEERS /;/ June 30, 2023 | Page 249

File No. 0183-109-13



15.3.2. 1997 Agreed Order Remedial Investigation

URS, on behalf of UW, completed an Rl for the UWT Campus between 1998 and 2002 in accordance with
the 1997 Agreed Order. The Easterly Plume was not specifically identified as an area requiring investigation
under the 1997 Agreed Order. However, investigation activities completed in this vicinity included the
collection of soil and groundwater samples from Cragle, Jet Parking, Snoqualmie Library, Shaub-Ellison,
and GWP Building as well as other UWT Campus-wide investigations under the 1997 Agreed Order RI.

In general, the focus of the 1998 through 2002 RI work completed in the vicinity of the Easterly Plume was
to evaluate the nature and extent of previously identified petroleum-related contamination at the Cragle,
Jet Parking, Snoqualmie Library, and Shaub-Ellison properties. The investigation was also completed for
CVOC and petroleum-related contamination at the GWP Building. Rl work completed in this area included
the collection of soil and grab groundwater samples from soil borings as well as the installation and
sampling of permanent groundwater monitoring wells. Rl sampling and chemical analysis identified TCE,
chlorobenzene, and associated breakdown products in soil and groundwater in portions of these properties
not related to specific historical land uses for Cragle, Jet Parking, Snoqualmie Library, and Shaub-Ellison
properties. Investigation activities for portions of Cragle, Snoqualmie Library, Shaub-Ellison, GWP Building,
and UWT Campus-wide areas to evaluate soil, groundwater, and/or indoor air conditions are further
discussed below as they relate to the Easterly Plume (i.e., CVOCs). Soil and groundwater sampling locations
are shown relative to the Easterly Plume and the Market Street, Commerce Street, and South C Street
Source Areas on Figure 15-4.

15.3.2.1. Soil Investigation Summary

A total of nine borings were completed in the vicinity of the Easterly Plume to varying depths up to
approximately 45 feet bgs with a total of eight soil samples submitted for CVOC contaminants. Additional
borings were completed and finished as monitoring wells although soil samples were either not collected
or not analyzed for CVOCs. CVOCs were detected in soil samples collected from two borings completed in
Market Street (UG-MW5 and UG-MW6). CVOCs were not detected in wells located within Cragle and
Shaub-Ellison.

m UG-MWS5. TCE (0.049 mg/kg), cis-DCE (0.0068 mg/kg), and chlorobenzene (0.10 mg/kg) were
detected in the soil sample collected from a depth of approximately 20 feet bgs at UG-MW5 located
southeast of the 1934 Market Street Source Area.

® UG-MW®. TCE (0.33 mg/kg), cis-DCE (0.010 mg/kg), and chlorobenzene (0.049 mg/kg) were detected
in the soil sample collected from a depth of approximately 5 feet bgs located east of the 1934-1938
Market Street Source Area.

15.3.2.2. Groundwater Investigation Summary

A total of 139 groundwater samples collected from 64 temporary (i.e., grab) and permanent monitoring
wells were submitted for analysis of CVOCs and select VOC contaminants associated with historical
operations and land use at the Market Street, South C Street, and/or Commerce Street Source Areas as
part of the 1997 Agreed Order RI. Contaminants detected in groundwater included PCE, TCE, cis-DCE,
trans-DCE, DCE, vinyl chloride, DCA, and chlorobenzene; the highest concentrations of contaminants were
generally observed in wells BL-MW5, JP-MW2, and UG-MW®6 generally located east of the 1934-1938
Market Street Source Area. Other VOCs detected in groundwater not attributed to TCE, chlorobenzene, and
parent/breakdown products are summarized in other sections of this Rl as referenced above.
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15.3.2.3. Indoor Air Investigation

UW conducted an indoor air survey at the GWP Building in February 2001 to assess potential impacts to
the air quality inside the building resulting from PCE beneath the GWP Building (151). Indoor air samples
were collected inside the GWP Building at five locations and at one location on the building rooftop to
provide background ambient air data. The samples were submitted for analysis of VOCs by Method TO-15.
The results of the indoor air sampling did not identify CVOCs in the indoor air samples collected inside the
GWP Building.

15.3.3. Supplemental Investigations Under the 1997 Agreed Order

UW completed multiple supplemental rounds of investigation between 2005 and 2013 to further evaluate
the source and extent of the CVOC contamination identified in soil and groundwater in Market Street during
the 1997 Agreed Order RI. Supplemental investigation activities included collection of additional soil and
groundwater samples within and downgradient of Market Street to further define CVOC contamination
associated with the Easterly Plume.

Investigation activities included the completion of 16 borings with the installation of 12 permanent wells
and collection of grab samples from four temporary wells and four indoor air samples in the southeast
portion of the UWT Campus. Soil borings were completed to depths ranging between 25 and 55 feet bgs
with permanent monitoring wells screened across both the Qvi and Qva aquifers. A total of 71 soil samples
collected from the soil borings were analyzed for a combination of TPH, VOCs, PAHs, and metals (see
Tables 15-1 and 15-6) to further evaluate soil conditions in this area. In addition, a total of 60 groundwater
samples collected from the temporary and permanent wells were also analyzed for a combination of TPH,
VOCs, PAHs, and metals (see Tables 15-2 and 15-7) to further evaluate groundwater conditions in this area.

Investigation activities specific to the Easterly Plume completed as part of the supplemental investigation
under the 1997 Agreed Order are summarized in Sections 15.3.3.1 through 15.3.3.4 below.

15.3.3.1. 2005 Targeted Brownfields Assessment

UW obtained a Targeted Brownfields Assessment grant in 2005 from EPA to further investigate soil and
groundwater conditions at the UWT Campus. EPA contracted Weston Solutions to complete the
investigation that included the installation and collection of soil and/or groundwater samples from
monitoring well BA-MW1 located in Market Street and downgradient of the Market Street Building
(Figure 15-4). TCE, chlorobenzene and parent/breakdown products were not detected in the analyzed soil
samples collected in this well. TCE was detected at a concentration of 0.1 pg/L in groundwater samples
collected at BA-MW1.. Other CVOCs were not detected in the analyzed samples. Chemical analytical results
are summarized for the soil and groundwater samples in Tables 15-6 and 15-7, respectively.

15.3.3.2. 2007 TCE Groundwater Investigation Summary

URS conducted a supplemental investigation in 2007 within the Market Street area to further evaluate
potential source areas for CVOC-related contaminants in groundwater previously identified as part of the
1997 Agreed Order Rl and subsequent investigations. The 2007 investigation focused on areas in
Market Street to evaluate groundwater conditions and identify potential sources of TCE contamination
similar to the 2005 Targeted Brownfields Assessment. Potential upgradient sources for TCE in groundwater
evaluated include historical releases from the sanitary sewer and/or stormwater lines within the
Market Street ROW and/or other unidentified historic releases from properties west of Market Street (205).
The sanitary sewer and stormwater lines located in the Market Street ROW were identified as a potential
source of contamination based on a review of City stormwater video surveys that identified cracks and
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broken joints to the pipes adjacent to and south of the Market Street Building. The damaged segment of
the stormwater line within the Market Street ROW located immediately east of the Market Street Building
and extending south to South 21st Street was abandoned and re-routed by the City in 2007 as further
described in Section 15.2.1 and shown on Figure 15-4.

The investigation was conducted in three phases. Phase 1 of the investigation consisted of completing
borings MS-SB04, MS-SB05, and MS-SBOG6 located directly downgradient of the sanitary sewer line in the
Market Street ROW and the collection of soil and grab groundwater samples from the shallow groundwater
(i.e., Qvi aquifer further discussed in Section 15.4.2). Phase 2 consisted of the installation of monitoring
wells UG-MW10 and UG-MW11 immediately west and upgradient of the stormwater and sanitary sewer
lines. Additionally, groundwater samples were collected from monitoring wells BA-MW1, JP-MW2, UG-MW1,
UG-MW2, UG-MWS5, and UG-MW®6. Phase 3 consisted of completing and installing monitoring well UG-MW12
east and downgradient of the stormwater and sanitary sewer lines.

Soil and groundwater samples collected from these borings and monitoring wells were submitted for
chemical analysis of CVOCs and select VOCs. TCE, cis-DCE, chlorobenzene and 1,4-dichlorobenzene
(1,4-DCB) were identified in soil at depths ranging between approximately 5 and 15 feet bgs at this location.
TCE and associated breakdown products as well as chlorobenzene were identified in groundwater samples
with the highest detected concentrations observed at JP-MW2. Chemical analytical results are summarized
for the soil and groundwater samples in Tables 15-6 and 15-7, respectively. Sample locations are shown
on Figure 15-4.

15.3.3.3. 2008 Market Street Groundwater Investigation

URS conducted a supplemental investigation in 2008 within the Market Street area to further evaluate
potential source areas for CVOC-related contaminants in groundwater previously identified as part of the
1997 Agreed Order Rl and subsequent investigations. One monitoring well (UG-MW15) was installed in the
Easterly Plume area. TCE was identified in groundwater at this location. Soil samples were not analyzed.

Chemical analytical results for the groundwater sample are summarized in Table 15-7. UG-MW15 is shown
on Figure 15-4.

15.3.3.4. 2013 Soil and Groundwater Investigation Summary

An environmental investigation was completed by UW in 2013 to further evaluate potential contaminant
sources for groundwater contamination identified within the UWT Campus Master Plan boundary within the
area of the Easterly Plume. The investigation within the Easterly Plume included completion of six borings
converted into new monitoring wells (CR-MW15, CR-MW16, CR-MW17, JS-MW5, JS-MWGS, and JS-MWGED)
and the collection of groundwater samples from 38 monitoring wells (263, Tables 15-1 and 15-2).

Soil Investigation Summary
A total of 58 soil samples collected from the soil boring explorations were analyzed for a combination of

petroleum hydrocarbons, VOCs, PAHs, and metals (see Table 15-1). Detected concentrations of CVOCs
included TCE, cis-DCE, trans-DCE, vinyl chloride and chlorobenzene in multiple samples analyzed as part of
this investigation at depths ranging between 9 and 40 feet bgs (Table 15-6). TCE was the most frequent
(i.e., 17 of the 58 samples analyzed) of the detected CVOCs with the greatest concentrations generally
observed in the vicinity of the Commerce Street Source Area.
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Groundwater Investigation Summary

Groundwater investigation activities associated with the Easterly Plume included the collection of 40
groundwater samples (including duplicates) from 38 new and existing monitoring wells for a combination
of petroleum-hydrocarbon, VOC, PAH, and metal analyses (see Table 15-2). Detected concentrations of
CVOCs included TCE, cis-DCE, trans-DCE, DCE, vinyl chloride and chlorobenzene (Table 15-7). In addition,
benzene was also detected and further discussed in Section 16.0 (Southerly Plume). Similar to the soil
results, TCE was the most frequently detected CVOC (i.e., 31 of the 49 samples analyzed) in groundwater.
The highest concentrations of contaminants were observed at BL-MW5 and JP-MW2 generally located east
of the 1934-1938 Market Street Source Area. Other VOCs detected in groundwater that are not attributed
to TCE, chlorobenzene and parent/breakdown products are summarized in other sections of this Rl as they
pertain to other AOCs.

15.3.4. 1997 Agreed Order Remedial Action

UW implemented an IA for the Northerly Plume to address the GWP Building Source Area as part of the
Agreed Order for the UWT Campus in July 2013. The purpose of the IA was to perform remedial actions to
address PCE contamination (and associated breakdown compounds) in groundwater downgradient of the
GWP Building that was identified to be migrating beneath the Federal Courthouse. The remedial action is
further described in Section 14.0. Well H-MW1 was sampled during the IA until 2017 and is relevant to
define the downgradient extent of the Easterly Plume.

PCE, cis-DCE and vinyl chloride were detected between 2013 and 2017 in well H-MW13. CVOCs were
detected during the 2018 groundwater sampling event.

15.3.5. 2016 Agreed Order Remedial Investigation

RI activities conducted under the 2016 Agreed Order between 2016 and 2020 to further evaluate soil and
groundwater conditions were completed in accordance with the Rl Work Plan and subsequent addenda
(Section 4.0). RI activities within the Easterly Plume and surrounding area included collection of soil
samples from 61 soil borings, groundwater samples from existing and new temporary and permanent
groundwater monitoring wells, and collection of sediment and water samples from three drains and two
catch basins (see Tables 15-1 through 15-5). In addition to the Easterly Plume, one or more of these
monitoring wells were also used to evaluate groundwater conditions associated with Cragle, Jet Parking,
Snoqualmie Library, Shaub-Ellison and GWP Building,

Investigation locations for the 2016 Agreed Order Remedial Investigation are shown on Figure 15-5. Well
construction details are summarized on Figure 15-5. Soil and groundwater analytical results are
summarized in Tables 15-6 and 15-7. Water sample results collected from the Market Street Building and
the City’s stormwater system at select manhole locations are summarized in Table 15-8; sub-slab soil vapor
sample results are summarized in Table 15-9. Investigations completed between 2016 and 2020 as part
of the 2016 Agreed Order Rl are summarized in Sections 15.3.3.1 through 15.3.3.4. The well locations are
shown on Figure 15-5.

15.3.5.1. Soil Investigation Summary

The soil investigation was implemented throughout the Easterly Plume. However, the majority of the soil
investigation was completed within Market Street and the Jet Parking Lot. A total of 553 soil samples were
collected from 56 borings completed within the Easterly Plume and surrounding area between 2016 and
2020 to further evaluate soil conditions and define the nature and extent of CVOC contamination sourcing
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from the Market Street, Commerce Street and South C Street Source Areas. The soil samples were also
used to evaluate the spread of CVOC contamination along Market Street resulting from potential releases
from the 1934-1938 Market Street Source Area and City of Tacoma stormwater utility. In general, the
highest detected concentrations in soil are in the vicinity of the 1934-1938 Market Street Source Areas
and downgradient of these areas. Soil sampling results associated with the Easterly Plume are further
discussed below.

TCE, cis-DCE, trans-DCE, DCE, vinyl chloride, chlorobenzene and 1,4-DCB were identified in soil interpreted
to be Qvi deposits (upper 50 feet). The highest detected concentrations of contaminants were identified in
Qvi borings A10-MW3S, A10-MW5D, A10-B10, A10-B8, A10-B17 generally located downgradient of the
1934-1938 Market Street Source Area and the Market Street stormwater line where breaks have been
observed as part of City video inspections (205). TCE, cis-DCE, trans-DCE DCE, vinyl chloride and
chlorobenzene were detected in samples collected from what is interpreted to be Qva deposits during the
2016 Agreed Order RI. The highest detected concentrations of contaminants in the Qva deposits were
identified at boring locations A10-B13 and A10-MW30D generally located downgradient of the 1934-1938
Market Street Source Area.

15.3.5.2. Sediment Investigation Summary

Three sediment samples (PS14-DS1, PS14-DS2, and PS14-DS3) were collected from the three stormwater
catch basins/drains located in the parking lot of the 1934-1938 Market Street Source Area. Chemical
analytical results for three sediment samples identified TCE, chlorobenzene, 1,2,4-trichlorobenzene
(1,2,4-TCB) and 1,4-DCB.

15.3.5.3. Groundwater Chemical Analytical Results

A total of 356 groundwater samples were collected between 2016 and 2021 for the 2016 Agreed Order RI
from the network of new and existing monitoring wells, to further evaluate groundwater conditions and
define the nature and extent of CVOC contamination resulting from releases during historical operations
along Tacoma Avenue South and on UW-owned source properties. Groundwater sampling activities and
their results associated with the Easterly Plume are further discussed below. Well locations are shown in
Figures 15-5.

m Atotal of 217 groundwater samples were collected from 63 permanent or temporary monitoring wells
screened within the Qvi aquifer during the RI. TCE, chlorobenzene, and vinyl chloride were identified as
the primary contaminants in the Qvi aquifer based on the results of this investigation. The greatest TCE,
chlorobenzene and vinyl chloride concentrations were detected in groundwater downgradient of the
1934-1938 Market Street Source Area. Chlorobenzene was limited to the Market Street/Jet Parking
area. Other CVOCs in the Qvi aquifer are as follows:

=  Other TCE breakdown products (trans-, cis-DCE, and DCE) were detected in numerous samples
collected within the Easterly Plume.

= PCE was detected in a limited number of samples collected within Market Street.

m Duringthe 2016 Agreed Order RI, a total of 27 groundwater samples were collected from six permanent
monitoring wells screened within both the Qvi and Qva aquifers where the Qvi/Qva confining layers are
typically absent (A11-MW23S, A11-MW26S, BL-MW4, BL-MW6, CR-MW12 and SH-MWS8) generally
located between PLT and the eastern portion of Pacific Avenue as shown on Figure 15-5. TCE, cis-DCE,
DCE and vinyl chloride were detected at least once in the monitoring wells. The greatest concentrations
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were detected in monitoring well BL-MWG6 located at the intersection of Commerce Street and
South C Street.

m Atotal of 91 groundwater samples were collected from 20 permanent monitoring wells screened within
the Qva aquifer during the 2016 Agreed Order RI. TCE, cis-DCE, and vinyl chloride were identified as
the primary contaminants in the Qva aquifer. The highest TCE, cis-DCE and vinyl chloride concentrations
were detected in the northern portion of Cragle (A11-MW30D and BL-MW5). Other CVOCs in the
Qva aquifer are as follows:

= TCE breakdown products (trans-DCE and DCE) were detected in a limited number of
groundwater samples within the Easterly Plume.

=  Chlorobenzene was detected in groundwater samples collected from wells A11-MW30D and
BL-MW5.

15.3.5.4. Stormwater Investigation Summary

Twelve stormwater manholes and two catch basins were checked during a period of dry weather to evaluate
base flow while performing groundwater sampling within and upgradient of the Easterly Plume between
2016 and 2020 as part of the 2016 Agreed Order RIl. Water was observed in six of the manholes and both
catch basins and 30 water samples were collected. Additionally, water samples were collected from three
drains located on the western portion of the 1934-1938 Market Street Source Area. CVOCs were detected
in the stormwater system as follows:

m South 19t Street. TCE was consistently detected in water samples collected from manholes
MH:6751942, MH:6767230, and MH:6767239 located within South 19t Street between
Tacoma Avenue South and Market Street at concentrations ranging between 0.38 and 15 pg/L
(Figure 15-5). PCE was also detected in the water samples collected from these manholes. Chloroform
was detected in select manholes as well.

m Market Street Catch Basins. TCE was detected in one water sample collected in March 2019 from
catch basin CB:6512234 (0.40 pg/L). Other CVOCs were not detected in the analyzed samples.

m Market Street Building Drains. PCE, TCE, cis-DCE, and other CVOCs were detected in water samples
collected from three drains located west of the Market Street Building (PS14-DS1, PS14-DS2, and
PS14-DS3). The CVOC concentrations were variable during each sampling event but ranged between
0.30 to 220 pg/L. Vinyl chloride and chlorobenzene were detected in two drains (PS14-DS1 and
PS14-DS2). Other CVOCs were not detected in the analyzed samples.

15.3.6. Environmental Due Diligence

Environmental due diligence activities completed to evaluate soil and/or groundwater conditions in
connection with property acquisitions by UW within the Easterly Plume and surrounding area are
summarized in Sections 15.3.6.1 through 15.3.6.6. Soil and groundwater sampling locations are shown on
Figure 15-6.

15.3.6.1. Market Street Building Underground Storage Tank Removal and Closure

Four USTs were removed from the Market Street Building property in July 2000 in connection with the
purchase of the property by others. The USTs consisted of two approximately 500-gallon gasoline USTs
located beneath the City’s sidewalk east of the building, and one 675-gallon waste oil/gasoline UST, and
one 550-gallon heating oil UST located in the parking area behind the building (149,see Figure 15-6). The
contents of the waste oil UST were found to contain PCE, TCE, and chlorobenzene based on the results of
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the Phase Il ESA described above. Holes and signs of steel failure were observed on the two gasoline USTs
and petroleum-contaminated soil was observed within the UST excavation at the time of removal.

The USTs were reportedly associated with the former service station that operated on the property starting
in 1929. No information is available regarding the installation dates of the four USTs. The results of product
characterization and soil confirmation sampling for each removed UST are summarized below. One soil
sample was analyzed for CVOCs (MS-UST-15) and included in the Easterly Plume tables and figures.

m Two Gasoline USTs. Both gasoline USTs contained residual product prior to removal. One residual
product/water sample collected from one of the gasoline USTs contained benzene (1,330,000 ug/L),
ethylbenzene (2,490,000 ug/L), and toluene (16,000,000 ug/L). The two gasoline USTs were observed
to have damage to the outside at the time of removal including numerous holes and evidence of steel
failure. Soil surrounding the USTs had visual and olfactory indications of contamination at the time of
UST removal. A total of 11 composite and discrete soil samples were collected from the gasoline UST
excavation bottom, sidewalls and stockpiled excavated soil. One composite stockpile soil sample and
one excavation base soil sample contained gasoline, ethylbenzene, xylenes, and/or lead at
concentrations less than applicable MTCA cleanup levels. These analytes were not detected in the
remaining collected confirmation soil samples at concentrations greater than the laboratory reporting
limits, and lead was not detected at concentrations exceeding the MTCA cleanup level.

m  Waste Oil UST. The waste oil contained approximately 1,500 gallons of residual product at the time of
removal. TCE, PCE, and chlorobenzene were detected in the waste oil product sample collected from
the waste oil UST at the following concentrations: TCE (979 mg/kg); PCE (26 mg/kg); and
chlorobenzene (684 mg/kg). Olfactory indications of petroleum were noted in the soil in the waste oil
UST excavation. Four excavation soil sidewall samples and one excavation base soil sample were
collected for chemical analysis of TPH, BTEX and metals. One soil sample (MS-UST-15) was analyzed
for CVOCs and PCBs. Analytes were not detected in the collected soil samples at concentrations greater
than laboratory reporting limits with the exception of lead.

m Heating Oil UST. The heating oil tank was full of residual product at the time of removal. One soil sample
was collected from the heating oil UST excavation base and submitted for analysis of TPH-D and TPH-O.
TPH-D and TPH-O were not detected in the soil sample at concentrations greater than laboratory
reporting limits.

The approximate location of the four USTs is shown on Figure 15-6. Contaminated soil identified during UST
excavation activities was removed and transported off-site for disposal. Soil confirmation samples were
collected at the margins of the UST excavations. Following removal of the gasoline USTs, 44.95 tons of
contaminated soil were removed for off-site thermal treatment and disposal.

15.3.6.2. Merlino Environmental Due Diligence

A Phase Il ESA was conducted downgradient of the Merlino property in connection with purchase of the
properties by UW in 2002 (Figure 15-6). The Merlino property is located at 1945 and 1953 Fawcett Avenue
(Pierce County Parcel Nos. 2019090153 and 2019090154). One well (DD-MW2) east and one well
downgradient of the property were installed within Court D. One groundwater sample was collected and
analyzed for VOCs. VOCs were not detected in the analyzed groundwater sample from DD-MW2. Soil
samples were not collected for chemical analysis.
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15.3.6.3. Ecology Stormwater System Environmental Due Diligence

Ecology collected seven water samples from six manholes in 2002 and 2003 located within South 21st
Street and Pacific Avenue as shown on Figure 15-6. The water samples were analyzed for TPH-G and VOCs
(Table 15-3). TCE was detected in each water sample at concentrations ranging between 0.25 and 17 pg/L.
PCE, cis-DCE, and other non-CVOCs were detected in select water samples. TPH-G and other VOCs were not
detected in the analyzed water samples. Sampling locations where CVOC and select VOC samples were
collected are shown on Figure 15-6. Chemical analytical results for these samples are presented in
Table 15-8.

15.3.6.4. McDonald Smith Building Environmental Due Diligence

Phase | and Phase Il ESAs were conducted at the MDS Building in June 2006 in connection with purchase
of the property by UW. The Phase Il ESA consisted of the completion of eight soil borings (MDS-SB-1 through
MDS-SB-8) from inside to depths between approximately 3 and 7 feet bgs. Soil and groundwater samples
were collected from each boring and analyzed for a combination of TPH and VOCs. CVOC and select
VOCs were not detected in the analyzed soil samples collected from borings MDS-SB-1, MDS-SB-3, and
MDS-SB-4 associated with the Easterly Plume. TCE, cis-DCE, trans-DCE, DCE, and/or vinyl chloride were
detected in groundwater samples from these locations.

The results of other contaminants not associated with the Easterly Plume are summarized in Section 17.0
(Area-Wide Soil). Sampling locations where CVOC and select VOC samples were collected are summarized
in Tables 15-1 and 15-2 and are shown on Figure 15-6. Chemical analytical results for these samples are
presented in Tables 15-6 and 15-7.

15.3.6.5. Frederick Wilds Environmental Due Diligence

Phase | and Phase Il ESAs were conducted at the Frederick Wilds Building (Swiss Complex) located between
1910 and 1916 Jefferson Avenue (Pierce County Parcel No. 2019070020) in July 2013 in connection with
purchase of the property by UW. The Phase Il ESA consisted of a GPR survey, to investigate the potential
presence of USTs on the property, and completion of nine soil borings (FW-BO1 through FW-BO8 and
FW-B10), and collection of one sediment sample (FW-B09) from a manhole of unidentified use located on
the west side of the property. Soil and groundwater samples collected from the nine borings and the
manhole were analyzed for a combination of TPH, VOCs, metals, and PAHs. CVOCs and select VOCs
associated with the Easterly Plume were not detected in the analyzed soil samples from borings FW-BO3
and FW-B0O4.

The results for other contaminants not associated with the Easterly Plume are summarized in Section 17.0
(Area-Wide Soil). Sampling locations where CVOC and select VOC samples were collected are summarized
in Tables 15-1 and 15-2 and are shown on Figure 15-6. Chemical analytical results for these samples are
presented in Tables 15-6 and 15-7.

15.3.6.6. Market Street Building Phase Il Environmental Site Assessment

A Phase Il ESA was conducted at 1934 and 1938 Market Street in December 2018 to evaluate soil and
groundwater conditions at the properties prior to purchase by UW (296). The Phase Il ESA was focused to
evaluate the following recognized environmental conditions (RECs) identified in a 2018 Phase | ESA (295):

m Potential Historic Use of Residential Heating Oil. The Market Street parcel was initially developed with
several residential structures in the early 1900s based on the results of the 2018 Phase | ESA. Historic
property use may have included the use of residential heating oil and associated USTs.
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m UST and Hazardous Material Use. The Phase | ESA identified commercial and light industrial uses at
the properties that may have included the use of hazardous substances. Product containers labeled as
PCE and TCA were observed at the property during the Phase | ESA. In addition, TCE, PCE and
chlorobenzene were detected in a product sample collected from the waste oil UST located adjacent to
the Market Street Building.

The Phase Il ESA consisted of a GPR survey/utility locate and video inspection in subsurface building utility
pipes, stormwater catch basins, and drain lines in the building parking lot (to identify and map underground
utilities near the proposed exploration locations), collection of water and sediment samples from building
sumps and stormwater drains, completion of 17 DP soil borings (MS-DP1 to MS-DP6 and MS-DP8 to
MS-DP18) and one soil boring completed as a permanent monitoring well (MS-MW1). The locations of the
borings and well are as follows:

m Borings MS-DP1 through MS-DP4 were completed within the footprint of the Market Street Building
space.

m Borings MS-DP5, MS-DP6, and MS-DP8 through MS-DP10 were completed within the footprint of the
Market Street Building space.

m Borings MS-DP11 through MS-DP14 and well MS-MW1 were completed in the parking lot west of the
building.

m Borings MS-DP15 through MSD-P18 were completed within the vacant land south of the building.

The borings were advanced to depths between 4 and 16.5 feet bgs. A total of 42 soil samples were collected
from the borings and one sediment sample was collected from a sump. The samples were analyzed for a
combination of TPH and VOCs. In addition, eight groundwater samples were collected from temporary wells
at locations MS-DP8, MS-DP12, MS-DP13, and MS-DP15 through MS-DP18 and one groundwater sample
was collected from monitoring well MS-MW1 and analyzed for a combination of TPH and VOCs. Lastly, two
water samples were collected from sumps inside the Market Street Building and one water sample was
collected from a drainpipe located in the parking area and analyzed for a combination of TPH and VOCs.

Results of the GPR survey and utility inspection, and soil and groundwater results associated with the
Easterly Plume, are summarized below. Sampling locations where CVOC and select VOC samples were
collected are summarized in Tables 15-1 and 15-2 and shown on Figure 15-6. Chemical analytical results
for these samples are presented in Tables 15-6 and 15-7. The results of other contaminants not associated
with the Easterly Plume are summarized in Section 17.0 (Area-Wide Soil).

GPR Survey Utility Locate and Subsurface Utility Video Inspection Observations

The video inspection was conducted within the footprint of the Market Street Building and in the parking
lot area west of the building. The interior survey was generally unsuccessful due to obstructions within the
sewer cleanout located near the north wall of the building, a floor drain in the building bathroom, and a
utility sink drain. Video inspection of the outdoor catch basins and associated drain lines identified the
following:

m Three drain lines were observed to extend from the catch basin located in the central portion of the
parking lot as follows:
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= One subsurface pipe extended approximately 42 feet to the north, where video refusal was met
due to an unknown obstruction.

= One pipe extended approximately 20 feet southeast from the catch basin to an approximately
8-inch-diameter drain near boring DP12 (see Figure 15-6).

= One subsurface pipe extended approximately 38 feet to the south where a “Y” was observed
in the pipe, with one line extending to the southwest toward the former heating oil UST and the
other line extending approximately 10 feet from the “Y” with an open cap on the end and water
intruding from the subsurface into the pipe and open cap. It is unknown if the line extending
toward the former heating oil UST was the same pipe observed during removal of this UST in
2000.

m A 5-inch-diameter pipe was observed north of the building trending in an east-west direction. The video
inspection met refusal due to obstructions/debris inside the pipe and the extent of the pipe was not
confirmed. However, it is likely this pipe is the stormwater lateral connected to the catch basins in the
parking area and possibly the building drains due to the configuration and position of this pipe relative
to other pipes inspected.

Two sumps were observed within the western portion of the Market Street Building. The sumps are
identified as Sump 1 and Sump 2 and are shown on Figure 15-6.

Soil Analytical Results
Soil analytical results for samples collected as part of the Phase Il ESA are presented in Table 15-6 and
summarized below:

m TCE and chlorobenzene were detected at concentrations of 0.0029 mg/kg and 0.0034 mg/kg,
respectively, in the soil sample collected from a depth of O to 1 feet bgs in boring MS-DP1.

m PCE was detected at a concentration of 0.0013 mg/kg in the soil sample collected from a depth of 2
to 2.5 feet bgs from boring MS-DP6 located within the footprint of the Market Street Building.

m Cis-DCE was detected at a concentration of 0.0013 mg/kg in the soil sample collected from a depth of
2 1o 2.5 feet bgs in boring MS-DP9 located within the footprint of the Market Street Building.

Groundwater and Drain Water Analytical Results
Chemical analytical results for groundwater and drain/sump samples collected as part of the Phase Il ESA
are presented in Table 15-8 and summarized below.

m TCE (2.7 ug/L), PCE (17 pg/L), cis-DCE (1.6 pg/L), chlorobenzene (1.3 ug/L), and vinyl chloride
(0.82 ug/L) were detected in the water sample collected from the drain located in the parking lot.

Other CVOCs and select VOCs were not detected in the remaining analyzed groundwater samples or in the
sump water samples.

15.3.7. 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 Easterly Plume are summarized in
Sections 15.3.7.1 through 15.3.7.11 below. Soil and groundwater sampling locations are shown on
Figure 15-6.
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15.3.7.1. 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 within Commerce Street and South C Street
(155). Several borings (borings Phase |l B-2 through Phase Il B-33 and wells MF-MW1, BL-MW?7, and
CR-MW13) were completed to depths up to 25 feet bgs to evaluate soil in this area as part of this
investigation. A total of 52 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. CVOCs were not detected in the
analyzed soil samples. Petroleum-related COCs were detected and are discussed further in Section 5.0
(Cragle) and Section 17.0 (Area-Wide Soil).

One groundwater sample was collected from well BL-MW7 and analyzed for CVOCs. TCE, trans-DCE and
cis-DCE were detected in the analyzed groundwater sample.

The wells were subsequently decommissioned. Soil represented by the analyzed samples was subsequently
excavated and removed from this area as part of the completed landscaping and utility work.

15.3.7.2. Cherry Parkes Building Capital Project

Five soil borings (CP-B1 through CP-B4B) were completed in April 2002 at the Cherry Parkes Building Capital
Project to characterize property soil and shallow groundwater in preparation for construction. The borings
were completed to depths ranging between approximately 3 and 40 feet bgs. In addition, one groundwater
sample was collected from a temporary well at CP-B4A. Soil and groundwater samples collected from the
borings were analyzed for a combination of TPH and VOCs.

CVOCs associated with the Easterly Plume from CP-B1 through CP-B4B were not detected in the analyzed
soil samples with the following exception.

m TCE and cis-DCE were detected in soil collected at a depth of approximately 3 feet bgs in boring CP-B1
located west of the building footprint.

CVOCs associated with the Easterly Plume were not detected in the groundwater samples. Sampling
locations where CVOC samples were collected are summarized in Tables 15-1 and 15-2 and are shown on
Figure 15-6. Chemical analytical results for these samples are presented in Tables 15-6 and 15-7. The
results of other contaminants not associated with the Easterly Plume are summarized in Section 17.0 (Area-
Wide Soil).

15.3.7.3. Assembly Hall Capital Project

Six soil borings (AH-BO1 through AH-BO6) were completed at the William W. Philip Building (formally
Assembly Hall), located at 1912 Pacific Avenue, between 2004 and 2006 to characterize property soils in
preparation for construction of the William W. Philip Hall Building. The borings were completed to depths
ranging from approximately 5 to 15 feet bgs. In addition, two borings (AH-BOX-01 and AH-BOX-02) were
completed to depths between approximately 3 and 5.5 feet bgs to characterize material used to infill a
former concrete vault in the southern portion of this property. Soil samples collected from the borings were
analyzed for TPH, metals, VOCs and PAHSs.

CVOCs associated with the Easterly Plume were not detected in the analyzed soil samples collected from
AH-BO1, AH-BO3, AH-BO5, AH-B06, AH-BOX-01, and AH-BOX-02. Sampling locations where CYOC samples
were collected are summarized in Table 15-1 and are shown on Figure 15-6. Chemical analytical results
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for these samples are presented in Table 15-6. The results of other contaminants not associated with the
Easterly Plume are summarized in Section 17.0 (Area-Wide Soil).

15.3.7.4. City of Tacoma 2005 Utilities Capital Project

The City of Tacoma rerouted the stormwater system between the Market Street Building and South 21st
Street in 2005 due to damage to the utility. The City collected three samples of soil in the location of the
new utility as shown on Figure 15-6 (MS-1934 Market Street, MS-20th & Jefferson, MS-21st and Jefferson).
Two of the locations were adjacent to the connection of the new stormwater line with the abandoned line.
The soil samples were collected at a depth of 6 feet bgs and were analyzed for VOCs. VOCs were not
detected in the analyzed soil samples.

15.3.7.5. Tioga Library Building Capital Project

The TLB Capital Project completed in 2012 included building demolition and construction of a new four-
story library with a sky bridge spanning PLT providing access to the Snoqualmie Library Building
(Figure 15-6). Investigation activities were performed in conjunction with the TLB Capital Project to evaluate
soil conditions within and adjacent to the footprint of the construction area to ensure proper soil
management and disposal. The investigation activities for the TLB Capital Project included the completion
of multiple TPs and DP borings to evaluate soil conditions to depths ranging from 5 to 40 feet bgs.
Additionally, soil samples were collected at the base of three construction piles to characterize soil.

Selected samples from these sample locations were submitted for VOC analysis. These sample results are
being used to inform regarding the nature and extent of contamination associated with the Easterly Plume.
Sampling locations where CVOC samples were collected are summarized in Table 15-1 and are shown on
Figure 15-6. Chemical analytical results for soil samples collected as part of this investigation did not
identify CVOC or VOC contamination in soil, except for the following:

m TCE, trans-DCE cis-DCE, vinyl chloride, and chlorobenzene as well as other select VOCs were detected
in soil collected between 10 and 25 feet bgs at TLB-BO5. Boring TLB-BO5 was located south of the TLB
Building in the Jet Parking Lot.

m PCE was detected in two test pit samples (TLB-TP2 and TLB-TP27) collected from the ground surface
to 3 feet bgs.

Chemical analytical results for soil samples collected as part of this investigation associated with the
Easterly Plume are presented in Table 15-6.

15.3.7.6. Market Street Utilities 2013 Capital Project

UW completed environmental monitoring and soil sampling in September and October 2012 during City
replacement work for the sanitary sewer and water lines located in Market Street between South 21st Street
and South 17t Streets (245). The purpose of the work was to collect soil samples during utility replacement
work in areas where contaminants had been previously identified in soil and groundwater. Twenty soil
samples were collected within the utility alignment from depths ranging between approximately 4 and
9.5 feet bgs for chemical analysis of TPH and VOCs. CVOCs associated with the Easterly Plume in the vicinity
of the Market Street Building were not detected in the analyzed soil samples with the following exceptions:

m TCE was detected at a concentration of 0.0010 mg/kg in soil sample MS-104+00-5.

m Chlorobenzene was detected at concentrations of 0.0015 and 0.0027 mg/kg in soil samples
MS-101+75-8WL and MS-103+40-9.7WL, respectively.
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The results of other contaminants not associated with the Easterly Plume are summarized in Section 17.0
(Area-Wide Soil). Sampling locations where CVOC samples were collected are summarized in Table 15-1
and are shown on Figure 15-6. Chemical analytical results for these samples are presented in Table 15-6.

15.3.7.7. 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. A
detailed discussion of these activities is presented in Section 7.0. Select soil and groundwater samples
were analyzed for CVOCs within the groundwater in the area for the Easterly Plume including six DP soil
borings (PLT-B7 through PLT-B10, PLT-B12, and PLT-B29) and three sonic borings completed as monitoring
wells (JP-MW1R, PL-MW1, and PL-MW2) were completed in March and April 2013 to evaluate soil
conditions within PLT (252, 258). Monitoring well JP-MW1 was also decommissioned during this project.
Sampling locations where CVOC samples were collected are summarized in Tables 15-1 and 15-2 and are
shown on Figure 15-6. Chemical analytical results for soil samples collected as part of this investigation did
not identify CVOC contamination in soil or groundwater, except for the following;:

m TCE and cis-DCE were detected in soil ranging in depths from approximately 10 to 27 feet bgs at
PL-MW1 and PLT-B12 located in the southern portion of PLT east of the 1934-1938 Market Street
Source Area.

m TCE, trans-DCE, cis-DCE, DCE, vinyl chloride, and chlorobenzene were detected in Qvi groundwater at
PL-MW1 and PLT-B12 located in the southern portion of PLT east of the 1934-1938 Market Street
Source Area.

Chemical analytical results for soil and groundwater samples collected as part of this investigation
associated with the Easterly Plume are presented in Tables 15-6 and 15-7, respectively. A detailed
discussion of historical land use and investigation activities completed for PLT is presented in Section 7.0.

15.3.7.8. McDonald Smith Building Capital Project

Soil, groundwater and sub-slab soil vapor investigations were completed in 2014 at the MDS Building
(Figure 15-6). The purpose of the investigation was to provide additional information for UW in preparation
for planned structural upgrades to the building, and to: (1) assess soil adjacent to and beneath the building
that may be disturbed during the upgrades, (2) evaluate the depth of the Qva aquifer and presence of TCE
in the Qva aquifer at the building location to assess if planned building upgrades could potentially impact
Qva aquifer conditions, and (3) evaluate the potential for vapor intrusion into the existing building (267).

One HSA boring (MDS-MW1D) was completed west of the building as a permanent monitoring well to
evaluate soil and groundwater conditions and three micro-core borings (MDS-DP2, MDS-DP3 and
MDS-DP5) were completed within the footprint of the building to evaluate shallow soil conditions beneath
the building. Selected samples from these locations were submitted for VOC analysis. These sample results
were used to inform regarding the nature and extent of contamination associated with the Easterly Plume.
In soil, TCE, cis-DCE, trans-DCE and vinyl chloride were detected at depths between approximately 1 and
56 feet bgs from borings MDS-DP5 and MDS-MW1D. Other VOCs were not detected in the analyzed soil
samples. Groundwater samples collected from new monitoring well MDS-MW1D and from existing
monitoring wells CR-MW16 and CR-MW17 identified TCE, cis-DCE, trans-DCE, DCE and vinyl chloride in one
or more of these monitoring wells. The highest detected concentrations were identified in the groundwater
sample collected from monitoring well MDS-MW1D.
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The vapor intrusion evaluation investigation consisted of collecting four sub-slab soil vapor samples
(MDS-SV1 through MDS-SV4) from the west side of the MDS Building (Figure 15-6). This area of the building
was targeted due to the presence of shallow groundwater in that area relative to the eastern portion of the
building. Indoor and outdoor air samples were not collected as part of the evaluation. Results of this
investigation identified TCE, PCE and/or cis-DCE in each of the four sub-slab soil vapor samples collected
beneath the MDS Building. The detected concentrations of TCE, PCE and DCE were compared to the MTCA
Method B Shallow Soil Gas Screening levels, which were calculated using attenuation factors of both 0.1
per Ecology guidance and 0.03 per EPA guidance. The results of the evaluation indicated that the TCE
concentrations in each of the soil vapor samples were greater than the MTCA Method B Shallow Soil Gas
Screening Level using Ecology’s attenuation factor, and in three of the soil vapor samples using EPA’s
attenuation factor. Other CVOCs were either not detected or were detected at concentrations less than the
MTCA Method B Shallow Soil Gas Screening Levels. The soil vapor results were utilized to complete a J&E
model to predict indoor air conditions. The results of the J&E modeling indicated that the predicted indoor
air concentrations are less than the MTCA Method B air cleanup level and further vapor intrusion
assessment was not required.

Sampling locations where CVOC and select VOC samples were collected are summarized in Tables 15-1
and 15-2 and are shown on Figure 15-6. Chemical analytical results for soil, groundwater, and sub-slab soil
vapor samples collected as part of this investigation are presented in Tables 15-6, 15-7, and 15-9.

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

Three soil borings (COT-MW1 through COT-MW3) were completed in December 2017 near the intersection
of Market Street and Jefferson Avenue in the vicinity of a planned stormwater replacement project based
on previous investigation results in this area. The borings were advanced to depths of approximately
32 feet bgs and completed as permanent monitoring wells. Soil and groundwater samples collected from
the borings/monitoring wells were analyzed for TPH, VOCs and SVOCs.

TCE, cis-DCE, trans-DCE, DCE, vinyl chloride, chlorobenzene, and 1,4-DCB were detected in the analyzed
soil samples collected from between approximately 5 and 25 feet bgs. TCE, cis-DCE, trans-DCE, DCE, vinyl
chloride, and chlorobenzene were detected in groundwater samples collected in wells COT-MW1 and COT-
MW2. Sampling locations in which CVOCs and select VOCs associated with the Easterly Plume are shown
on Figure 15-6. Chemical analytical results for these samples are presented in Tables 15-6 and 15-7. The
results of other contaminants not associated with the Easterly Plume are summarized in Section 17.0 (Area-
Wide Soil).

15.3.7.10. Fawcett Utility Replacement Capital Project

Three soil borings (FAW-SB0O9 through FAW-SB11) were completed in October 2020 near the intersection
of Market Street and Jefferson Avenue to evaluate soil conditions in the vicinity of a planned utility
replacement project based on previous investigation results in this area. The borings were advanced to
depths between approximately 15 and 16 feet bgs. Soil samples collected from the borings were analyzed
for TPH, VOCs and SVOCs.

CVOCs associated with the Easterly Plume were not detected in the analyzed soil samples collected from
FAW-SB09, FAW-SB10 and FAW-SB11. Sampling locations where CVOC samples were collected are
summarized in Table 15-1 and are shown on Figure 15-6. Chemical analytical results for these samples
are presented in Table 15-6. The results of other contaminants not associated with the Easterly Plume are
summarized in Section 17.0 (Area-Wide Soil).
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15.3.7.11. 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. The
investigation activities included the completion of 14 DP soil borings (MIL-B1 through MIL-B14) to depths
ranging between 10 and 32 feet bgs to further evaluate soil conditions for material management during
construction. Following soil excavation activities for the new building subgrade, confirmation soil samples
MIL-A1-CONF-1 through MIL-A1-CONF-7, MIL-A2-CONF-1 through MIL-A2-CONF-4, MIL-A3-CONF-B through
MIL-A3-CONF-WSW, MIL-GL13/F-3 through MIL-GL16/H-WSW and storm drain sample MIL-STORMDRAIN
were collected to document soil conditions at the final construction excavation limit.

Selected samples from these locations were submitted for VOC analysis. These sample results are being
used to inform regarding the nature and extent of contamination associated with the Easterly Plume.
Sampling locations where CVOC and select VOC samples were collected are summarized in Table 15-1 and
are shown on Figure 15-6. Chemical analytical results for soil samples collected as part of this investigation
did not identify CVOC or VOC contamination in soil, except for the following;:

m 1,4-DCB was detected at a concentration of 0.0045 mg/kg in sample MIL-GL13/F-3 obtained at a
depth of approximately 3 feet bgs.

Chemical analytical results for soil samples collected as part of this investigation are presented in
Table 15-6. Additionally, soil vapor and air samples were collected following construction of the Milgard
Hall building in December 2022. The purpose of the sampling was to evaluate the effectiveness of the
vapor mitigation system. The sampling consisted of one sub-slab sample, two indoor air samples, and two
outdoor air samples (Table 15-4). TPH, BTEX, naphthalene and TCE were detected in soil vapor, indoor air,
and outdoor air samples. Cis-DCE, DCE, trans-DCE, vinyl chloride, and chlorobenzene were not detected in
the analyzed soil samples.

A detailed discussion of historical land use and investigation activities completed on Cragle, located within
the Milgard Hall Capital Project, is presented in Section 5.0.

15.4. Conceptual Site Model

Development of the CSM for the Easterly Plume 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 the Easterly Plume 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 15.4.1 through 15.4.4 describe the specific elements of the Easterly Plume
CSM.

15.4.1. Physical Setting

The Easterly Plume encompasses Market Street, South C Street, and Commerce Street Source Areas and
extends east beneath the Market Street Building, Jefferson Avenue, and Commerce Street and ends just
beyond Pacific Avenue in the vicinity of the Washington State History Museum (Figure 15-1). Land uses
within this portion of the UWT Campus include a variety of commercial and academic buildings, surface
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parking lots and City ROWs. Commercial use of the UWT Campus buildings primarily includes restaurants
and retail services.

15.4.2. Geologic and Hydrogeologic Setting

The geologic and hydrogeologic setting for the Easterly Plume (described in the following sections) informs
the distribution of contaminants in media of potential concern for the Easterly Plume Site. Local geology
and hydrogeology for the Easterly Plume and surrounding area are described below in Sections 15.4.2.1
and 15.4.2.2.

15.4.2.1. Local Geology

Geologic units present beneath the Easterly Plume include the Qf, Qvi, and Qva deposits. Geologic
conditions for the UWT Campus including portions of the Easterly Plume are shown on generalized geologic
cross section F-F’ on Figure 2-12. Key geologic features associated with these units are described below.

m  Fill (Qf). Fill encountered in the borings completed within the Easterly Plume and the surrounding area
consists of locally derived, reworked ice-contact deposits and/or imported fill. The fill ranges in
thickness between approximately 3 and 20 feet with an average thickness of approximately 8 to
10 feet.

m Vashon Ice-Contact Deposits (Qvi). Qvi consists of till, subglacial channel deposits, and lacustrine
materials. The consistency of the Qvi is highly variable across the UWT Campus due to the wide variety
of geologic depositional environments of this geologic unit. Qvi till-like deposits in this area vary in
thickness from approximately 5 to 50 feet. Qvi channel deposits in this area are generally oriented in
an east-west direction and range in thickness from approximately 10 feet beneath the Market Street
Building area to greater than 25 feet thick east of Jefferson Avenue, thinning to approximately 5 feet
east of Commerce Street. The Qvi silt deposits are not present where the Qvi channel eroded the unit
or human activities removed the unit as shown on Figure 2-6.

m Glacial Outwash Deposits (Qva Sands/Gravels and Qva silt). Flat-lying Qva silt is present beneath
Market Street extending to the west and upgradient of the Easterly Plume. The Qva silts were not
observed in borings completed between approximately Jefferson Avenue and Prairie Line Trail and may
be absent in this area. In general, the contact between the Qva and the overlying Qvi deposits generally
dips to the east following the surface topography.

15.4.2.2. Local Hydrogeology

Groundwater within the Easterly Plume 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 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 Figures 2-14 to 2-19 and include the
following as they relate to groundwater flow for the Easterly Plume and surrounding area:

m Easterly Plume—West. Qvi groundwater is present along the western portion of Easterly Plume.
However, groundwater within the Qvi aquifer is interpreted to flow into the underlying Qva aquifer in the
vicinity of monitoring wells A10-MW1S/D and A10-MW5S/D. Geologic and hydrogeologic conditions in
this vicinity are shown on cross section F-F’ (Figure 2-12).

GEOENGINEERS /;/ June 30, 2023 | Page 265

File No. 0183-109-13



m Easterly Plume—North Central. The Qvi aquifer is absent in the area beneath and immediately
surrounding the Snoqualmie Library Building. Additional information regarding construction for the
Snoqualmie Library Building is presented in Section 12.0. Geologic and hydrogeologic conditions in this
vicinity are shown on cross section A-A’ (Figure 2-7).

m Easterly Plume—South Central. Qvi groundwater is present along the southern portion of
Easterly Plume. However, groundwater within the Qvi aquifer is interpreted to flow into the underlying
Qva aquifer in the vicinity of monitoring wells UG-MW1 and JP-MW2. Geologic and hydrogeologic
conditions in this vicinity are shown on cross section F-F’ (Figure 2-12).

m Easterly Plume—East. The Qvi aquifer is generally absent east of Pacific Avenue. Upgradient
groundwater from the Qvi aquifer mixes with groundwater from the Qva aquifer at this location. Geologic
and hydrogeologic conditions in this vicinity are shown on cross section F-F’ (Figure 2-12).

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

Qvi Groundwater Occurrence and Flow

The Qviaquifer is generally confined in the western part of the Easterly Plume and unconfined in the eastern
portion of the Easterly Plume. The Qvi aquifer occurs and flows primarily within the channel deposits and
sand and gravel seams within the Qvi deposits at depths between approximately 1 and 32 feet bgs
(Table 15-7) with an average depth of approximately 12 to 13 feet bgs. Perched groundwater is present at
some locations within the Qvi as observed in monitoring wells A11-MW1S and A11-MW5S but is not
considered representative of groundwater levels in the Qvi aquifer. In addition, groundwater is confined
and under artesian conditions at monitoring wells MS-MW1 and UG-MW10. Well MS-MW1 is located west
of the Market Street Building Source Area and at the foot of a steep 15-foot embankment where Qvi aquifer
seepage was observed.

Well UG-MW10 is located within Market Street and screened within drainage channel material overlain by
Quvi till-like deposits. The water levels have been observed between approximately 0.4 and 4 feet above the
ground surface. The inferred groundwater flow direction in the Qvi aquifer within the Easterly Plume is
generally northeasterly (Figures 2-14 to 2-16) and is consistent with the UWT Campus-wide Qvi groundwater
flow direction. The Qvi aquifer is interpreted to be absent east of Pacific Avenue as discussed above.

The estimated Qvi aquifer average linear groundwater velocity ranges from approximately 1.89 to
2.94 ft/day with hydraulic gradients between 0.086 and 0.10 ft/ft based on the April 2021 groundwater
monitoring event. Groundwater flow calculations are presented in Appendix L.

Qva Groundwater Occurrence and Flow

The Qva aquifer underlies the Qvi aquifer (where present) at depths between approximately 4 and
23 feet bgs (Table 15-7) with an inferred groundwater flow direction that is generally east to northeasterly
(Figures 2-17 to 2-19). The Qva aquifer is generally under confined conditions except where hydraulically
connected with the Qvi aquifer as described above. The Qva aquifer becomes unconfined downgradient of
this location where the Qvi and Qva aquifers become hydraulically connected near monitoring well
A10-MW1D as discussed above.

The estimated Qva average linear groundwater velocity ranges from approximately 1.5 and 2 ft/day with
hydraulic gradients of 0.053 and 0.11 ft/ft based on the April 2021 groundwater monitoring data.
Groundwater flow calculations are presented in Appendix L.
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15.4.3. Sources of Contamination

Source areas for the Easterly Plume and lines of evidence supporting historical operations as the source(s)
of contamination include the following, based on the results of the RI:

m 1934-1938 Market Street (1934-1938 Market Street Source Area—Primary Source). The primary
source of the contamination to the Easterly Plume is associated with historical use for the Market Street
Building operations, which likely included illicit discharges of solvents including TCE and chlorobenzene
to the stormwater drains located in the west-adjacent paved parking area to the Market Street Building,
based on the presence of CVOCs in sediment and water samples collected in the drains. Additionally,
containers of chlorinated solvent were observed in the attic of the building in 2018. CVOC contaminants
dumped in the drains were likely released from the drains to the surrounding soil/groundwater through
cracks/breaks in the private stormwater lateral piping and/or the City’s stormwater conveyance piping
within Market Street to the east. Once released to the stormwater system, the stormwater pipes would
have provided a preferential flow pathway for CVOCs released/dumped from the Market Street Building
and would have contributed to the lateral spread of contaminants released from the 1934-1938
Market Street Source Area prior to replacement in 2005. The illicit discharges of solvents likely
occurred during historical operations of automobile repair (1925 to 1940 and 1969 to 1974), machine
shops (1950 to 1969), oxygen sales and service (1947 to 1958), and diaper cleaning (1983 to 1993)
as described in Section 15.2.2. Additional sources of contamination to the Easterly Plume from the
Market Street Building include the following:

= Drips, leaks and/or spills from within the Market Street Building and the migration of
contaminants through cracks in the building floor slab and/or discharged to building sanitary
plumbing where the contaminants were released to the surrounding environment through
breaks in the pipes within Market Street. The sanitary sewer may have provided a preferential
flow pathway for CVOCs released/dumped from the Market Street Building. As described in
Section 15.2, the sewer was constructed in the early 1900s using approximately 2-foot
sections of terra cotta pipe with grouted joints. These pipes were replaced by the City between
2005 and 2012 following the pipe collapse. Prior to replacement, the cracks and/or breaks in
the sewer piping may have been a preferential pathway for CVOC contamination into portions
of Market Street and contributed to the lateral spread of contaminants released from the
1934-1938 Market Street Source Area.

= Releases from a former waste oil UST previously located in the west-adjacent parking area of
the Market Street Building.

m South C Street Source Area (approximate 1940 South C Street). Vinyl chloride was detected at
concentrations greater than the surrounding area in well CR-MW15 indicating a source of vinyl chloride
to groundwater in the area. It is suspected that the historical operations related to Cragle likely
contributed to this source area given the proximity of this source area and the contaminants observed
(vinyl chloride). However, a direct connection to Cragle could not be established. Therefore, the South C
Street Source Area is included with the Easterly Plume.

m Commerce Street Source Area (approximately 1930 Commerce). TCE was detected in soil above the
groundwater table in well CR-MW16. Additionally, TCE groundwater concentrations in the Qvi aquifer
increase in the area indicating a source of TCE in the area. A review of Sanborn maps identified a small
outbuilding of unknown use historically located adjacent to the former railroad near the location of
well CR-MW16. Historical operations at this location are the likely source for the observed CVOC
contamination in well CR-MW16 based on the relative proximity to this building. Other historical land
uses for the buildings in the vicinity of the former outbuilding include a railroad, cabinet manufacturing
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and varnishing, a log warehouse, coal bunker, machine shop, and furniture upholstering. It is suspected
that the outbuilding was likely associated with one or more of these adjacent historical operations and
CVOC contamination is due to releases from historical operations and/or land use in the vicinity of the
Commerce Street Source Area.

In other portions of the UWT Campus, localized releases of petroleum-related contaminants, cPAHs and
metals to shallow soil have been identified and are further discussed in Section 5.0 (Cragle), Section 11.0
(Shaub-Ellison), Section 12.0 (Snoqualmie Library), Section 16.0 (Southerly Plume) and Section 17.0 (Area-
Wide Soil).

15.4.4. Potential Receptors and Exposure Pathways

Current and future land use are considered when evaluating potential receptors and exposure pathways.
The current and planned future land use is for commercial and academic purposes. The Easterly Plume
and surrounding area include multiple commercial and academic buildings, paved parking lots, ROWs,
sidewalks/staircases, and limited areas of landscaping. 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. It is assumed that future land use will be similar to
its current use.

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 and/or groundwater during excavation activities.

m Drinking Water. Groundwater within the Qvi and Qva aquifers beneath the Easterly Plume and
surrounding area is not considered to be a current source of drinking water as domestic water is
supplied by City municipal water. However, protection of drinking water is still being considered as a
potential exposure pathway as required by Ecology.

m Surface Water. Stormwater utilities at the Market Street Building contain sediment and water with
elevated CVOCs concentrations. The Market Street Building stormwater system is connected to the City
stormwater system which discharges to Outfall 235 in the Thea Foss Waterway. Additionally, the
stormwater system within the Westerly Plume contains water with elevated TCE and is connected to
the Easterly Plume stormwater system. However, actual stormwater utilities located within the
Easterly Plume are at an elevation above the groundwater table limiting the potential for groundwater
to enter the stormwater network and be transported/discharged to surface water. Protection of surface
water is considered a potential exposure pathway given the areal extent of the Easterly Plume, presence
of CVOCs in the stormwater system and its proximity to the Thea Foss Waterway.

m Indoor Air. Multiple buildings (Figure 15-3) are located within the Easterly Plume footprint. TCE and
associated breakdown compounds in groundwater (further discussed in Section 15.6.5) have the
potential to volatize and migrate through the vadose zone into enclosed building spaces in this area.
As a result, the vapor intrusion into indoor air pathway is considered a potential exposure pathway.
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15.5. Proposed Cleanup Levels

PCULs were developed for the Easterly Plume to protect human health and the environment for both soil
and groundwater based on the CSM. Consistent with Ecology’s MTCA Cleanup Regulation (Chapter 173-340
WAC), 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 to the Easterly Plume
area. The general process for developing the PCULs on a UWT Campus-wide basis is described in
Section 3.0. The basis for PCULs for the Easterly Plume 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) and numerical criteria protective of marine surface water cleanup levels.
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.

15.6. Nature and Extent of Contamination
15.6.1. Contaminants and Media of Concern

Characterization data for the Easterly Plume are summarized in Tables 15-6 through 15-9 and were
evaluated to determine contaminants and media of concern for the Easterly Plume Site (as defined by soil
and groundwater PCUL exceedances). An evaluation of soil sample results representing current conditions
is presented in Table Q-31 (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-32
(Appendix Q). In addition, soil and groundwater sample results representing current conditions were
screened to evaluate the potential for VI (Table Q-33, Appendix Q). Soil vapor and indoor air results were
also used to evaluate the potential for VI. Contaminants in media of concern based on this evaluation
(Tables Q-31 through Q-33) include the following:
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m  Soil. TCE, cis-DCE, vinyl chloride and chlorobenzene were identified as primary soil COCs for the
Easterly Plume based on the source of contamination to soil and the characterization results. In
addition, TCE breakdown products including (trans-DCE and DCE) were identified as secondary soil
COCs for the Easterly Plume. Trans-DCE and DCE are considered secondary COCs because these
contaminants either are collocated with one or more primary soil COC, infrequently exceed the PCULs
(i.e., less than 10 percent) or were not detected in groundwater exceeding the PCULs. The nature and
extent of soil COCs (both primary and secondary) are further discussed in Section 15.6.2.

m Groundwater. TCE, cis-DCE, vinyl chloride and chlorobenzene were identified as primary groundwater
COCs for the Easterly Plume based on results of the 2016 Agreed Order groundwater investigation in
which TCE, cis-DCE, vinyl chloride and chlorobenzene exceeded the groundwater PCUL during one or
more monitoring events results between 2016 and 2020. TCE and vinyl chloride exceeding the PCUL
were also observed in the drains located in the western portion of the 1934-1938 Market Street Source
Area. In addition, TCE breakdown products including DCE were identified as secondary groundwater
COCs for the Easterly Plume because these contaminants either are collocated with one or more
primary groundwater COCs or infrequently exceed the PCULs (i.e., less than 10 percent). The nature
and extent of groundwater COCs are further discussed in Section 15.6.3.

m Soil Vapor. Based on screening of soil and groundwater data, TCE, cis-DCE, vinyl chloride and
chlorobenzene 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 15.6.4.

Petroleum-related contaminants including TPH, BTEX, 1,2,4-TMB, 1,3,5-TMB, as well as naphthalenes,
cPAHs and lead associated with Cragle, PLT, Shaub-Ellison, Snoqualmie Library, Northerly Plume or Area-
Wide Soil are discussed in Sections 5.0, 7.0, 11.0, 12.0, 14.0 and 17.0, respectively.

COCs (TCE, cis-DCE, vinyl chloride, and chlorobenzene) for soil and groundwater are shown in plan view on
Figures 15-7 through 15-18. COCs (PCE and TCE) for the stormwater system are shown in plan view on
Figures 15-19 and 15-20. COCs are shown in cross section on Figure 15-21. The nature and extent of COCs
in media of concern are further discussed below.

15.6.2.Soil

The nature and extent of COCs for the Easterly Plume are discussed in Sections 15.6.2.1 through 15.6.2.4
below as they relate to each individual source area. The results for TCE, cis-DCE, vinyl chloride, and
chlorobenzene (primary COCs) are shown on Figures 15-7 through 15-10.

15.6.2.1. 1934-1938 Market Street (1934-1938 Market Street Source Area)

Soil contamination directly associated with the 1934-1938 Market Street Source Area is located within the
area of various historical operations that used or likely used solvents between 1925 and 1993. The results
of the soil sampling completed in the vicinity of the 1934-1938 Market Street Source Area identified the
following:

m Primary COCs, including TCE and chlorobenzene, were detected in sediment samples collected from
storm drain catch basins at PS14-DS1 and PS14-DS2 located in the parking area west of the
Market Street Building at concentrations exceeding the PCULs. In addition, 1,2,4-TCB and 1,4-DCB
were detected in one or more of these sediment samples at concentrations less than the PCULs. TCE
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was also detected in soil at concentrations greater than the PCUL in soil samples collected from ground
surface to 1-foot bgs in boring MS-DP12 and 3 to 3.5 feet bgs in boring A10-MW2S. The borings were
located adjacent to the storm system piping.

m Primary COCs, including TCE, cis-DCE, vinyl chloride and chlorobenzene, were detected at depths
ranging between approximately 3 and 60 feet bgs in multiple soil samples collected within the
Market Street ROW and area to the east. In general, contaminant concentrations increased with depth
with increased distance east of the Market Street Building. PCUL exceedances in soil near the former
City storm drain line and downgradient of the 1934-1938 Market Street Source Area ranged between
approximately 2 to 10 feet bgs (MS-SB06, A10-B3, A10-B4, A10-B5, and A10-B6). COC exceedance in
soil increased in depth to 9 to 30 feet in the central portion of Market Street (multiple borings), and up
to an approximate depth of 60 feet bgs east of Jefferson where the Qvi/Qva silt layer is absent. The
greatest TCE concentrations were detected in boring A10-MW3S, located directly downgradient of the
Market Street Building stormwater lateral, at a depth of 18 to 25 feet bgs (1.4 and 2.2 mg/kg).

m Secondary COCs (including trans-DCE and DCE) were detected greater than the PCULs at
concentrations up to 0.29 mg/kg and up to 0.0035 mg/kg, respectively, at locations A10-B10,
COT-MW2, A10-MW1D and/or A10-MW3D within Market Street and Jefferson Avenue east of the 1934-
1938 Market Street Source Area. Secondary COCs at these locations are collocated with TCE, cis-DCE,
vinyl chloride and/or chlorobenzene as described above.

15.6.2.2. South C Street Source Area

Primary COCs were not detected in soil within the vicinity of the South C Street Source Area. However,
elevated concentrations of vinyl chloride were detected in CR-MW15 at this location as discussed in
Section 15.6.3.1.

15.6.2.3.Commerce Street Source Area

TCE concentrations exceeded the PCUL in the soil above and below the local water table within boring
CR-MW16. While historical operations for this area are not known, adjacent areas included a railroad,
cabinet manufacturing and varnishing, a log warehouse, a coal bunker, a machine shop, and furniture
upholstering. Soil results in the vicinity of the Commerce Street Source Area are summarized below:

m TCE (primary COC) was detected at concentrations greater than the PCUL in soil from 9 to 31 feet
(bottom of boring) in well CR-MW16. The depth to groundwater is 16 feet bgs in CR-MW16. Cis-DCE
was also detected at concentrations greater than the PCUL at depths ranging between 18 to 31 feet
bgs. Vinyl chloride was detected at concentrations greater than the PCUL in one soil sample at a depth
of 28 to 29 feet bgs.

m TCE, cis-DCE and vinyl chloride were also detected at concentrations greater than the PCUL in soil
samples collected below the groundwater table to depths up to 60 feet bgs in borings CP-B1, CR-MW17,
MDS-MW1D and MDS-DP5 located east and downgradient of the Commerce Street Source Area.

15.6.2.4.0ther Areas

Other locations with PCUL exceedances include location A11-MW26S located east of Snoqualmie Library
and A11-MW12D located east of Pacific Avenue near the Washington State History Museum. Isolated
exceedances of TCE are observed at each of the locations at depths ranging between approximately 22 and
30 feet bgs. TCE is not a COC based on the results of the Rl for Snoqualmie Library. However, the PCUL
exceedance at this location may be the result of residual saturation of soil from the upgradient 1934-1938
Market Street Source Area based on the nature and extent of TCE in groundwater as further discussed
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below (Section 15.6.3). There is no indication that residual soil saturation from the groundwater
contaminant plume occurred at location A11-MW12D based on the groundwater monitoring results at this
location. As a result, the PCUL soil exceedance is likely the result of an undocumented off-site source
related to other historical land use in this vicinity.

15.6.3. Groundwater

The nature and extent of groundwater COCs for the Easterly Plume are based on the results of the
2016 Agreed Order RI, which are representative of current conditions. As noted above, TCE, cis-DCE,
vinyl chloride, and chlorobenzene were identified as primary COCs based on PCUL exceedances during one
or more monitoring events during the 2016 Agreed Order groundwater investigation. TCE breakdown
products, including trans-DCE and DCE, are considered secondary COCs for the Easterly Plume Site because
they infrequently exceed the PCULs and are limited in extent where they do exceed.

As discussed in Section 15.4.2.2, the groundwater in the Qvi and Qva aquifers are hydraulically connected
in various portions of the Easterly Plume area. As a result, contaminant distribution in Qvi and Qva aquifers
varies based on the geologic and hydrogeologic conditions in this area (i.e., glacial incision of the confining
Qvi/Qva silt layers and/or preferential flow pathways through the Qvi till-like and channel deposits). This
section describes where COCs are present in the Qvi and Qva aquifer. The contaminant fate and transport
are further described in Section 15.7. The nature and extent of primary COCs associated with the
Easterly Plume, based on groundwater data from the individual and/or semi-annual monitoring events
completed between 2016 and September 2020, are shown on Figures 15-11 through 15-18 and in
cross section on Figure 15-21. The nature and extent of contamination within the Qvi and Qva aquifers are
further discussed in Sections 15.6.3.1 and 15.6.3.2 below.

15.6.3.1.Qvi Aquifer

The nature extent of primary and secondary COCs associated with the Easterly Plume in the Qvi aquifer are
discussed below relative to identified individual source areas. In general, TCE and vinyl chloride are the
most widespread contaminants throughout the Easterly Plume, which extends from the 1934-1938 Market
Street Source Area to slightly east of Pacific Avenue as shown on Figures 15-11 and 15-15. Cis-DCE-
contaminated groundwater within the Qvi aquifer is generally limited to the areas with higher TCE and vinyl
chloride concentrations in the central portion of the Easterly Plume (Figure 15-13). Chlorobenzene is
generally limited to the area of Market Street and the Jet Parking Lot as shown on Figure 15-17. Other COCs
including trans-DCE and DCE are limited in extent to the area immediately downgradient of their respective
source areas. Other CVOCs were either not detected or detected at concentrations less than the respective
PCULs in groundwater samples collected in the Qvi aquifer.

Easterly Plume Site COCs within the Qvi aquifer generally follow the orientation of the Qvi channel deposits,
which extend from the 1934-1938 Market Street Source Area beneath portions of Jet Parking, PLT, and
Cragle. Easterly Plume Site COCs within the Qvi aquifer in the vicinity of Commerce Street spread laterally
(north to south) where the groundwater gradients become less pronounced and where the Qvi and Qva
aquifers come together to form one single unconfined aquifer unit.

TCE either was not detected or was detected at a concentration less than the PCUL in well JP-MW1R prior
to 2016, which indicates that recent utility work (i.e., Market Street stormwater replacement in 2005
and/or construction of the Regional Treatment System within PLT in 2013) may have created a preferential
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pathway for contaminant migration and led to the release of contaminants to groundwater from an
upgradient area (i.e., 1934-1938 Market Street Source Area and/or Westerly Plume).

The nature and extent of COCs in the Qvi aquifer are as follows:

m 1934-1938 Market Street (1934-1938 Market Street Source Area). TCE, cis-DCE, vinyl chloride, and
chlorobenzene were detected in groundwater at concentrations greater than the PCUL within and/or
downgradient of the 1934-1938 Market Street Source Area. The highest observed groundwater
concentrations of TCE in the Easterly Plume Site are observed in the Qvi aquifer in well A10-MW3S
located within Market Street, immediately downgradient of the 1934-1938 Market Street Source Area
side stormwater lateral. The 1934-1938 Market Street Source Area side stormwater laterals are
identified as a primary source to soil and groundwater because CVOCs were identified in sediment and
water in the drains. The range of exceedances for primary COCs in the 1934-1938 Market Street Source
Area, and the area downgradient (Jet Parking Lot and Cragle) in the Qvi aquifer, are as follows:

= TCE:0.74t0 3,700 ug/L

= Cis-DCE: 17 to 680 ug/L

= Vinyl Chloride: 0.23 to 160 ug/L
= Chlorobenzene: 130 to 340 ug/L.

Additionally, the TCE concentration in well J--MW1R has increased from non-detect to 4.0 yg/L since
the well and a new stormwater system to the PLT Regional Treatment System were installed in the area.
The new stormwater system connection includes CVOC-contaminated water from drains at the
Market Street Building and CVOC-contaminated water in the stormwater system located in the
Westerly Plume (groundwater infiltration and building drains). The occurrence of TCE in the stormwater
system from one or more of these locations may be contributing to the observed groundwater PCUL
exceedances in monitoring well JP-MW1R.

Secondary COC (DCE) PCUL exceedances in groundwater were only observed in wells BL-MW6 and
JP-MW2 and collocated with other primary COCs.

m South C Street Source Area. Vinyl chloride was detected at concentrations greater than the PCUL in
groundwater within this source area in well CR-MW15. These vinyl chloride detections in conjunction
with no vinyl chloride exceedances upgradient of the area for 240 feet indicate that there is an
additional source in the area. PCUL exceedances of vinyl chloride range between 0.89 to 1.8 ug/L at
this location.

m Commerce Street Source Area. TCE, cis-DCE, and vinyl chloride were detected at concentrations
greater than the PCULs within and downgradient of the Commerce Street Source Area. While the TCE,
cis-DCE, and vinyl chloride are commingled with upgradient contaminant sources, TCE was also
detected in shallow soil above the groundwater table and TCE, cis-DCE, and vinyl chloride groundwater
concentrations are greater than upgradient concentrations indicating historical operations within and
near the Commerce Street Source Area contributed to the larger TCE plume. The range of exceedances
for the primary COCs in the Commerce Street Source Area and the area downgradient of this location
in the Qvi aquifer are as follows:

= TCE: 47 to 500 pg/L
= Cis-DCE: 67 to 310 ug/L
= Vinyl Chloride: 6.0 to 32 pg/L.
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15.6.3.2.Qva Aquifer

The nature and extent of TCE, cis-DCE, and vinyl chloride in the Qva aquifer within the Westerly Plume are
discussed below relative to the individual source areas identified. In general, TCE and vinyl chloride are the
most widespread contaminants throughout the Easterly Plume (Figures 15-12 and 15-16). Cis-DCE-
contaminated groundwater within the Qva aquifer is generally limited to the areas with higher TCE and vinyl
chloride concentrations in the central portion of the Easterly Plume (Figure 15-14). Other CVOCs were either
not detected or detected at concentrations less than the respective PCULs in groundwater samples
collected in the Qva aquifer.

m  1934-1938 Market Street (1934-1938 Market Street Source Area). Chemical analytical data are not
available for the Qva aquifer within and directly downgradient of the 1934-1938 Market Street Source
Area. However, CVOCs are anticipated to be present in the Qva aquifer on the eastern portion of
Jefferson Avenue based on the geology observed and soil chemical analytical data as shown on cross
section FE-FE’ (Figure 15-21). TCE, cis-DCE, and vinyl chloride were detected at concentrations greater
than the PCULs in the Qva aquifer, at least 360 feet downgradient of the 1934-1938 Market Street
Source Area, in wells located on Cragle (A11-MW30D and BL-MW5) and the Commerce Street area as
shown on Figures 15-12, 15-14 and 15-16. The highest CVOC concentrations in the Qva aquifer were
detected in well A11-MW30D located downgradient of Qvi aquifer well A10-MW3S and the Market
Street Source, and are as follows:

= TCE:0.91t0 1,600 pg/L
= Cis-DCE: 21 to 550 pg/L
= Vinyl Chloride: 0.69 to 97 pg/L.

m South C Street Source Area. Chemical analytical data are not available for the Qva aquifer within the
South C Street Source Area. TCE was detected slightly greater than the PCUL in downgradient well A11-
MW28D at concentrations ranging from 0.74 to 0.88 pg/L.

m Commerce Street Source Area. TCE, cis-DCE, and vinyl chloride were detected at concentrations
greater than the PCULs within and downgradient of the Commerce Street Source Area. While TCE,
cis-DCE, and vinyl chloride are commingled with upgradient contaminant sources, TCE was also
detected in shallow soil above the groundwater table and TCE, cis-DCE, and vinyl chloride groundwater
concentrations are greater than upgradient concentrations, indicating historical operations within and
near the Commerce Street Source Area contributed to the larger TCE plume. The ranges of PCUL
exceedances for primary COCs within the Qva aquifer are as follows:

= TCE:47 to 500 pg/L
= Cis-DCE: 67 to 310 pg/L
= Vinyl Chloride: 6.0 to 32 pg/L.

15.6.4. Stormwater System and Building Drains

CVOCs including PCE and TCE as well as breakdown products were detected in water samples collected
within the stormwater system at concentrations greater than the PCUL within: (1) drains located west of
the Market Street Building, (2) Y Student Center building drains, and (3) stormwater system manholes on
South 19t Street. PCE and TCE results within the stormwater system and building drains (primary COCs)
are shown on Figures 15-19 and 15-20. CVOC contamination in these areas is discussed below.
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m 1934-1938 Market Street (1934-1938 Market Street Source Area). PCE, TCE, cis-DCE and other
CVOCs were detected in water samples collected from three drains located west of the Market Street
Building (PS14-DS1, PS14-DS2, PS14-DS3). The drains are connected to the City stormwater system
in Market Steet, which are subsequently directed to the Regional Stormwater Treatment Facility located
within PLT, before discharging through Outfall 235. PCE up to 220 ug/L, TCE up to 17 pg/L and vinyl
chloride up to 12 pg/L exceeded the PCULs for protection of surface water.

m Y Student Center Building (Westerly Plume). TCE was detected in the Y Student Center building drains
between 2014 and 2015 at concentrations ranging from 18.6 to 22.2 pg/L. The Y Student Center
building drain is directed south and connects with the Market Street Building drains and subsequent
Outfall 235.

m  South 19t Street (Westerly Plume). TCE was detected at concentrations greater than the PCUL in base
flow water samples, collected between 2016 and 2020, from the stormwater system manholes on
South 19t Street. The stormwater system on South 19t Street was directed south and connected to
the Market Street Building drains during the 2016 to 2020 Rl sampling. TCE exceedance of the PCUL
in the base flow samples ranges between 0.78 and 15 pg/L, with the highest TCE concentration
detected in manhole MH:6767230 located at the intersection of Fawcett Avenue and South 19th Street.

The recently completed Jefferson and Hood Street Surface Water Interceptor Capital Project, completed in
December 2022, redirects the South 19t stormwater system to Outfall 230, and future stormwater flow
toward the Easterly Plume from these areas has been eliminated. As discussed in Section 13.3.5, Ecology
and the City determined that TCE discharges to the stormwater system at concentrations up to 30 ug/L
(i.e., less than the 2014 Washington State Water Quality Standards for marine water) were acceptable.

15.6.5. Soil Vapor and Indoor Air

Based on the soil and/or groundwater sampling results representing current conditions, TCE, cis-DCE, vinyl
chloride and chlorobenzene were identified as COCs 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. TPH-G and TPH-D exceeded the SL for soil VI. The potential for
VI resulting from TPH-G and TPH-G associated with the Cragle, Shaub-Ellison, and Snoqualmie Library
is further discussed in Sections 5.0, 11.0, and 12.0, respectively.

m Petroleum-Related Groundwater Contamination. Benzene exceeded the SL for groundwater VI within
the Southerly Plume, which is collocated with the Easterly Plume in Market Street. The potential for VI
resulting from benzene associated with the Southerly Plume is further discussed in Section 16.0.
Additionally, LNAPL is present downgradient of Snoqualmie Library. The potential for VI resulting from
LNAPL associated with the Snoqualmie Library is further discussed in Section 12.0.

m Other Contaminants. TCE, cis-DCE, vinyl chloride and chlorobenzene at concentrations exceeding the
MTCA Method B SL for VI were identified in groundwater samples collected from the Qvi or Qva aquifer
when the Qvi aquifer is not present within at least 100 feet of the footprint of one or more UW-owned
and non-UW-owned buildings based on the results of the 2016 Agreed Order RI.

TCE was detected in the sub-slab, indoor air, and outdoor air samples at concentrations less than the
respective soil vapor SL and indoor air PCULs for unrestricted use in samples collected following
completion of the Milgard Hall. Trans-DCE, cis-DCE, DCE, vinyl chloride and chlorobenzene were not
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detected in the sub-slab and air samples. The Milgard Hall is located in the vicinity of the center of the
Easterly Plume and was constructed with a vapor mitigation system (see Section 5.0). Additionally, the
results of the VI evaluation within the Easterly Plume (i.e., MDS Building, GWP Building) and in other
parts of the UWT Campus (TPS Building and other Academic Block Buildings) indicate that similar TCE
concentrations in groundwater are not impacting indoor air based on predictive modeling or the results
of the indoor air sampling. As a result, further VI evaluation was not required on UW-owned buildings
as part of the RI. Furthermore, UW-owned buildings in this area are for commercial and academic use,
with air exchange rates of at least 0.5 exchanges of outside air per hour and operate on a neutral to
slightly positive building pressure that further limits the potential for VI and inhalation by the building
occupants. VI evaluation was not completed for non-UW-owned buildings.

15.7.Contaminant Fate and Transport

The Easterly Plume consists of multiple commingled plumes contained within both the Qvi and Qva aquifers
from three identified source areas. TCE, cis-DCE, vinyl chloride, and chlorobenzene were identified as the
primary COCs in groundwater due to their widespread nature throughout the Easterly Plume. Other COCs
including DCE and trans-DCE were identified as secondary COCs because they are generally located in close
proximity to the source area and are limited in extent. PCE was detected in the stormwater drains, however,
PCE was not detected in soil or groundwater at concentrations greater than the PCUL.

Overall, 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 in Section 18.0. Other factors influencing the
transport of CVOCs within the Easterly Plume include the location of contaminant sources, geology and
hydrogeology, and storm sewer utility networks. In general, CVOCs migrated vertically from the point of
release through the soil column to the groundwater table. Dissolved phases of CVOCs within the Qvi and/or
Qva aquifer then migrated horizontally and vertically downgradient of the source areas within preferential
flow paths (including but not limited to the Qvi channel deposits) and laterally by dispersion and diffusion
as shown on cross section FE-FE’ (Figure 15-21).

Soil and groundwater contamination for the Easterly Plume Site is predominantly beneath portions of the
UWT Campus that are capped by paved ROWSs, parking lots and/or buildings preventing direct exposure
(Figure 15-1). CVOCs have the potential to migrate through soil vapor into indoor air. Modeling results
indicate that there is a low potential for VI into the occupied spaces at a concentration that would exceed
the indoor air cleanup criteria based on sub-slab vapor sampling results within Campus buildings.
Furthermore, a vapor mitigation system was installed at Milgard Hall further limiting VI into enclosed spaces
at this location.

The migration of CVOCs in a groundwater plume is limited by the sorption of these contaminants to fine-
grained soils as evidenced by the detected concentrations in saturated soil downgradient of the source
areas themselves although there is substantial chemical degradation of CVOCs, based on the results of the
RI between 2016 and 2020. Degradation of CVOCs is evidenced by cis-DCE, trans-DCE, DCE, and
vinyl chloride and other geochemical parameters. The degradation of CVOCs is attributed to the degradation
of TCE while migrating through the subsurface, particularly in areas with elevated petroleum hydrocarbons
and benzene (Cragle, Southerly Plume, Snoqualmie Library, and Shaub-Ellison).
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Overall, groundwater monitoring completed as part of the 2016 Agreed Order RI (including groundwater
data for the various capital projects and environmental due diligence projects completed since 2016)
indicate that the leading edge of the Easterly Plume Site is stable likely due to dilution, sorption and/or
natural attenuation and that the further migration of the Easterly Plume east of Pacific Avenue is not
occurring.

Source areas for the Easterly Plume and lines of evidence supporting historical operations as the source(s)
are discussed in Section 15.4.3. Geologic and hydrogeologic conditions with the Easterly Plume
contributing to the contaminant fate and transport are discussed in Section 15.4.2. The fate and transport
for CVOCs associated with the Easterly Plume are described by source area in Sections 15.7.1 through
15.7.5.

15.7.1. 1934-1938 Market Street (1934-1938 Market Street Source Area)

PCE, TCE, and chlorobenzene releases to soil through spills, drips and/or exfiltration from the illicit
discharges to the stormwater system entered the soil column where they migrated toward the Qvi aquifer.
These contaminants were transported downgradient of these areas following contact with groundwater.
Contaminant transport is shown on cross section FE-FE’ (Figure 15-21). CVOCs in the Qvi aquifer entered
the Qva aquifer where the Qvi silt was not present. The presence of cis-DCE, trans-DCE, DCE and vinyl
chloride is attributed to degradation of PCE and TCE while migrating through the subsurface, particularly in
areas with elevated petroleum hydrocarbons and benzene (Southerly Plume). Degradation of PCE and TCE
is evidenced by the limited amount of PCE in the soil and groundwater and the presence of cis-DCE,
trans-DCE, DCE, and vinyl chloride.

15.7.2. South C Street Source Area

Vinyl chloride (or potentially TCE that degraded) released to the soil through spills, drips, and/or exfiltration
from the former sanitary sewer in the area entered the soil column and migrated into the Qvi aquifer.

15.7.3. Commerce Street Source Area

TCE released to the soil through spills and drips entered the soil column and migrated into the Qvi aquifer.
The presence of cis-DCE, trans-DCE, DCE, and vinyl chloride is attributed to the degradation of TCE.

15.7.4. Stormwater System and Building Drains

Historical CVOC illicit discharges to the Market Street Building storm drains and current sediment within
the drains contribute to CVOC contaminated water in the storm system. Additionally, building drains
constructed for the Y Student Center discharge Westerly Plume TCE-contaminated groundwater to the
stormwater line within the Market Street drains. The City and Ecology approved this discharge into the
stormwater system in 2015, as previously discussed. This discharge is directed to Outfall 235. Prior to
December 2022, the stormwater system impacts in the Easterly Plume were also attributed to the
South 19t Street stormwater system within the Westerly Plume, where TCE-contaminated groundwater
discharged from building drains into the stormwater system and groundwater entered the stormwater
system where the pipe is not sealed but beneath the Qvi aquifer groundwater level. Stormwater collected
from within the Westerly Plume footprint and in the South 19t Street pipe is now directed to Outfall 230
following completion of the Jefferson and Hood Street Surface Water Interceptor Capital Project. The Y
Student Center building drain (within the Westerly Plume) is still connected to Outfall 235.
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15.7.5. Soil Vapor

CVOCs detected at concentrations exceeding the MTCA Method B SL for VI were identified in groundwater
samples collected from the Qvi and Qva aquifers. However, the results of the VI evaluation within and
adjacent to the Easterly Plume (i.e., MDS Building and GWP Building) and other parts of UWNT Campus (TPS
Building and Academic Block Buildings) indicate that similar detected TCE and vinyl chloride concentrations
in groundwater do not have the potential to impact indoor air based on the predictive modeling or the
results of indoor air sampling completed in the past. As a result, further VI evaluation was not required on
UW-owned buildings as part of the RI.

15.8. Summary

CVOC contaminations greater than the PCULs were detected in soil between approximately 10 and 25 feet
bgs near the intersection of Market Street and Jefferson Avenue (east adjacent to the 1934-1938 Market
Street Source Area) and extend to a maximum depth of 60 feet bgs in the vicinity of boring A11-MW5S/D
(located within Jet Parking) where glacial erosion of the Qva/Qui silt confining layer has occurred.

CVOC contamination in groundwater are contained within both the Qvi and Qva aquifers that extend
beneath portions of Market Street, Jefferson Avenue, and further to the east beneath Pacific Avenue and
the Washington State History Museum. CVOC contamination sources primarily include illicit discharges to
the Market Street Building storm drains system during historical operations of automobile repair (1925 to
1940 and 1969 to 1974), machine shops (1950 to 1969), oxygen sales and service (1947 to 1958) and
diaper cleaning (1983 to 1993). Secondary release mechanisms include discharges to the drains, where
the contaminants migrated to surrounding soil/groundwater through cracks/breaks in the private
stormwater lateral piping and/or the City’s stormwater conveyance piping within Market Street to the east.
The pipes provided a preferential flow pathway for CVOC migration to the south and along Market Street
prior to discharging to the surrounding soil through cracks/breaks in the early 1900s-era terra cotta pipes
when released to the stormwater/sewer system. The migration in the stormwater/sewer pipes and
subsequent discharge likely contributed to the lateral spread of contaminants released from the 1934-
1938 Market Street Source Area. Secondary sources to the Easterly Plume include the South C Street and
Commerce Street Source Areas resulting from historical land uses in these areas.

Overall, the leading edge of the Easterly Plume Site (Figure 15-1) is stable likely due to dilution, sorption
and/or natural attenuation and that the further migration of the Easterly Plume east of Pacific Avenue is
not occurring. Paved surfaces (ROW, sidewalks and/or parking areas) are preventing direct contact with
the CVOC contamination and are limiting the infiltration of stormwater that could further contribute to
contaminant leaching of COCs in shallow soil in source areas to the groundwater. However, residual CVOC
contamination contained within the Market Street Building catch basins may be entering the City's
stormwater system (which discharges to the Thea Foss Waterway) and may be a complete exposure
pathway to surface water. In addition, CVOCs are present in groundwater at concentrations exceeding the
MTCA Method B SL for VI. However, VI evaluation of other parts of UWT Campus (i.e., MDS Building, TPS
Building, and Academic Block Buildings) indicates that similar detected TCE concentrations in groundwater
do not have the potential to impact indoor air based on the predictive modeling and the results of indoor
air sampling completed to date. Furthermore, the vapor mitigation system installed as part of the Milgard
Hall Capital Project further limits the potential for VI into Milgard Hall, which is centrally located in the
Easterly Plume footprint.
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19.3. Feasibility Study Development

The nature and extent of contamination in media of concern for the UWT Campus have been characterized
in accordance with the Rl Work Plan and subsequent addenda using screening levels and exposure
pathways to protect human health and the environment based on current and future land use. There is
sufficient data to prepare the FS and to identify and evaluate cleanup alternatives for contaminants in
media of concern based on the results of the Rl for Property-Specific and Area-Wide AOCs. The FS will
identify and evaluate applicable remedial technologies and alternatives for addressing both Property-
Specific and Area-Wide contaminants for the UWT Campus.

20.0 LIMITATIONS

We have prepared this report for the exclusive use by UW, their authorized agents, and regulatory agencies
for the UWT Campus located in Tacoma, Washington. No other party may rely on the product of our services
unless we agree in advance and in writing to such reliance. Within the limitations of scope, schedule, and
budget, our services have been executed in accordance with generally accepted environmental science
practices in this area at the time this report was prepared. No warranty or other conditions, express or
implied, should be understood.

Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or figure), if
provided, and any Appendices are only a copy of the original document. The original document is stored by
GeoEngineers, Inc. and will serve as the official document of record.

Please refer to the Appendix S titled “Report Limitations and Guidelines for Use” for additional information
pertaining to use of this report.

21.0 REFERENCES

References are organized by numerical identifier for simplicity. The technical reports are organized
chronologically. The general references are organized by author. The numerical identifier and the respective
reports are summarized in Tables 21-1 through 21-3.
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2. This drawing is for information purposes. It is intended to assist in showing features discussed in an attached
document. GeoEngineers, Inc. cannot guarantee the accuracy and content of electronic files. The master file F|gu re 4-3
is stored by GeoEngineers, Inc. and will serve as the official record of this communication.
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1. Locations and chemical analytical data sourced from GeoEngineers EQuIS UWT database. The locations of all Tacoma' Washlngton
features shown are approximate.
2. This drawing is for information purposes. It is intended to assist in showing features discussed in an attached
document. GeoEngineers, Inc. cannot guarantee the accuracy and content of electronic files. The master file F|gu re 4-4
is stored by GeoEngineers, Inc. and will serve as the official record of this communication.
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Notes: University of Washington - Tacoma Campus
1. Locations and chemical analytical data sourced from GeoEngineers EQuIS UWT database. The locations of all Tacoma' Washlngton
features shown are approximate.
2. This drawing is for information purposes. It is intended to assist in showing features discussed in an attached
document. GeoEngineers, Inc. cannot guarantee the accuracy and content of electronic files. The master file F|gu re 4-5
is stored by GeoEngineers, Inc. and will serve as the official record of this communication.
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