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1 Introduction

Aspect Consulting (Aspect) has prepared this Interim Action Work Plan Addendum #3
(IAWP Addendum) on behalf of BMR-Dexter LLC (BMRD) for the American Linen
Supply Co Dexter Ave Site (Site) located at 700 Dexter Avenue North in Seattle,
Washington (Property; Figure 1). The Property consists of King County Parcel No.
2249000285, and the Site is defined as the area where contamination originating from the
Property has come to be located. Other parties conducted investigation and remediation
activities at the Property between 2010 and 2016 prior to BMRD ownership. Pre-BMRD
independent cleanup actions included underground storage tank (UST) closure, thermal
remediation, and an enhanced reductive dechlorination (ERD) pilot test, and are
described further in the “Agency Review Draft Remedial Investigation Report” (Draft RI
Report; PES, 2022b).

BMRD has implemented components of an interim action (IA) at the Site since 2018, in
accordance with Agreed Order No. DE 14302 (the AO) between the Washington State
Department of Ecology (Ecology) and BMRD. BMRD is performing the IA in parallel
with a remedial investigation (RI) that is also conducted in accordance with the AO. The
IA approach, scopes of work, and associated work plans are summarized in Section 1.1.

1.1 Interim Action Objectives and Approach

Consistent with Washington Administrative Code (WAC) 173-340-430, BMRD initiated
the A in 2018 to (1) reduce the threat to human health or the environment by
substantially reducing the concentrations of chlorinated volatile organic compounds
(CVOCs) and (2) address CVOC:s at the Site that could have become substantially worse
or cost substantially more to address if the IA had not been conducted and cleanup
actions at the properties delayed. The IA’s specific objectives have been to reduce the
CVOC mass in saturated soil and groundwater at the Site, provide for continued
treatment after Property redevelopment, control CVOC migration from the Property to
surrounding properties, and control migration of CVOC:s into the building constructed at
the Property.

To meet the objectives described above, the IA has employed source removal during
Property redevelopment, in situ CVOC treatment beneath the redevelopment limit at the
Property and in a small area in the western portion of the 800 Mercer Block', in situ
treatment on the downgradient edges of the Property redevelopment, installation of a
waterproof and chemical-resistant vapor barrier around the saturated limits of the
Property building foundation, and additional in situ CVOC treatment beneath the
Property building after construction.

! The 800 Mercer Block is located south of the Property and is referred to as Seattle Department of
Transportation (DOT) Mercer Parcels in other documents prepared for this Site.
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Moving forward, an additional primary objective of the IA will be to increase certainty in
selecting a final cleanup action for the Site in a future feasibility study (FS). With this
objective in mind, this IAWP Addendum describes additional IA activities to address
elevated CVOCs in groundwater within the downgradient portion of the Site, east of the
Property. The planned approach for the downgradient interim action work is described
further in Section 1.2.

1.1.1 Past Interim Action Work Plans and Documents
BMRD has conducted its IA concurrent with an RI performed at the Site and
implemented the scopes of work presented in the following documents:

1. “Final Interim Action Work Plan” (IAWP; PES, 2018), approved by Ecology via
letter dated August 31, 2018.

2. “Final Contingent Action Addendum to the Final Interim Action Work Plan”
(CAA; PES, 2019a), approved by Ecology via letter dated March 4, 2019.

3.  “Final Contaminated Media Management Plan” (CMMP; PES, 2019b),
approved by Ecology via letter dated March 21, 2019.

4. “Remedial Investigation/Feasibility Study (RI/FS) Work Plan Addendum No. 2”
(PES, 2021), approved by Ecology via email correspondence on March 30,
2021.

5. “Interim Action Work Plan Addendum No. 2” (PES, 2022), approved by
Ecology via email correspondence on February 22, 2022.

An “Agency Review Draft Interim Action Completion Report” (IACR; PES, 2023d)
documents implementation of the IA and related performance monitoring through the
first quarter (Q1) of 2023. The draft IACR combined with the following documents
provide performance monitoring data through fourth quarter (Q4) of 2024:

e “Agency Review Draft Remedial Investigation Report” (Draft RI Report; PES,
2022b)

e “2021-2022 Groundwater and Soil Vapor Data Report” (PES, 2023a)

e “2023 Groundwater and Soil Vapor Data Report” (PES, 2024)

e 2024 Q1/Q2 Groundwater and Soil Vapor Data Report” (NV5, 2025a)

e “2024 Q3 and Q4 Groundwater and Soil Vapor Data Report” (NVS5, 2025b)

Select information from these documents is included in this IAWP Addendum for clarity
and briefly discussed in Section 4.

1.2 Downgradient IA Approach

The objectives identified for the downgradient interim action work, as an extension of the
overall 1A, are to reduce the Site’s restoration time frame by reducing CVOC mass and
enhancing conditions for natural attenuation, and to inform selection of a final cleanup
action for the Site. The specific actions that will be used to achieve these objectives are
described in Section 5.1.

2 FINAL PROJECT NO. AS240461 * AUGUST 13, 2025
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The approach used to develop this IAWP Addendum is generally consistent with the
preliminary approach presented in PES’s letter to Ecology dated February 22, 2023 (PES,
2023c¢). The approach includes developing and implementing additional activities to
expand the IA treatment area within selected downgradient areas of the Site. Those areas
include portions of 8th Avenue North, the alley between 8th and 9th Avenues North (the
Alley), and 9th Avenue North where concentrations of CVOC:s are elevated. The
approach involves evaluating available groundwater flow data, groundwater chemistry
data, and physical constraints (e.g., utilities and traffic restrictions) to determine the
potential areas of highest concentrations of CVOCs along primary contaminant migration
pathways and in locations accessible to conducting an IA.

In addition to the components identified above, this IAWP Addendum adds data
collection to evaluate performance of different groundwater treatment reagents and refine
conceptual site model (CSM) components including plume extents, groundwater flow,
and contaminant transport in the downgradient portion of the plume for the purpose of
increasing certainty in selecting a final cleanup action. This data collection and reagent
testing will be conducted in a first phase of the work (Phase 1), the results of which will
be applied to the design and implementation of a second phase of the work (Phase 2).

PROJECT NO. AS240461 * AUGUST 13, 2025 FINAL
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2 Property Background

BMRD owns the Property at 700 Dexter Avenue North in Seattle, Washington (Figure 1).
The Property is located in the northeast quarter of Section 30, Township 25 North, Range
4 East, Willamette Meridian in King County, Washington. It consists of 1.4 acres zoned
SM SLU 175/85 280, which is a Seattle mixed-use zone for the South Lake Union Urban
Center that allows both residential and commercial development. BMRD completed the
construction of two adjacent 14-story office towers that encompass the entire Property.
Three levels of underground parking (below the elevation of 8th Avenue North) and a
partial subgrade level for parking and support facilities (located between the elevation of
Dexter Avenue North and 8th Avenue North) lie beneath the office towers. When fully
occupied, the new buildings will include on-street retail and offices on floors above the
surrounding streets.

Excavation for the parking garage and foundations extended to elevations ranging from
10.7 to 0.7 feet relative to the North American Vertical Datum of 1988 (NAVD 88)2,
varying based on the location of subsurface support facilities (e.g., elevators) and
foundation requirements for the buildings. The depth of soil excavated to allow
construction of the parking garage and support facilities varied with location on the
Property based on variability in the ground surface elevations. For a large portion of the
Property where the pre-construction ground surface elevation was approximately 40 feet,
the excavation depth for construction of the garage and foundations ranged from 29.3 to
39.3 feet below the pre-construction ground surface.

Dexter Avenue North, at an approximate elevation of 57 feet, bounds the Property to the
west, and 8th Avenue North (approximate elevation of 43 feet) bounds the Property to the
east. Valley Street, which bounds the Property to the north, and Roy Street, which bounds
the Property to the south, both slope gently to the east. Full utility services are available
in the area, with water, sanitary sewer, and storm drainage provided by Seattle Public
Utilities, power provided by Seattle City Light, natural gas provided by Puget Sound
Energy, and telecommunications provided by Century Link.

2.1 Other Parcels Within and Around the Site

The properties around 700 Dexter Avenue North consist of a mixture of multistory
residential buildings with first-floor retail, light industrial buildings, empty former light
industrial buildings, multistory commercial buildings, a hotel, empty parcels awaiting
redevelopment, and a park adjacent to Lake Union. Similar to the Property, most other
properties in South Lake Union are zoned for mixed use, with the area bordering Lake
Union zoned for commercial uses. Based on the current redevelopment of the area, the
future land use at the Site is reasonably expected to remain zoned for mixed or
commercial use, with a wide variety of light industrial, residential, and commercial uses
allowed. The area is crisscrossed with public rights-of-way (roads and sidewalks), each
with a significant number of subsurface utilities. The Draft RI Report (PES, 2022b)
provides descriptions of the individual parcels at the Site.

2 All references to elevations in this report are to NAVD 88 whether explicitly stated or not.
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3 Conceptual Site Model

This section summarizes the conceptual site model developed during the RI. Figure 2
shows the locations of Site monitoring wells, and Figure 3 depicts a conceptual site
model cross section. The cross section shows the major mechanisms and pathways
affecting migration, key hydrogeologic features impacting transport, and a depiction of
the extent of CVOCs exceeding both the preliminary cleanup levels (PCULs) from the
Draft RI Report (PES, 2022b) and a focused higher concentration part of the plume
(greater than 100 micrograms per liter [ug/L]).

3.1 Site Geology

The Site sits at the intersection of marginal glacial and lacustrine depositional
environments, with recent lacustrine deposits, glacial till, glacial ice-contact deposits, and
recessional lacustrine deposits present in the near surface at the Site (Troost et al., 2005).
Human activity in the area has removed and redeposited native materials and generated
other artificial surface deposits (fill). The resulting lithology is both horizontally and
vertically heterogeneous. Based on the investigations conducted at the Site, the
subsurface lithology beneath fill material consists of predominantly silty sand with lesser
units of sand, silty gravel, silt, sandy silt, and clay (artificial fill overlying lacustrine
deposits and glacial till and/or ice-contact deposits). Below this are coarser deposits of
sand and silty sand with variable amounts of gravel (outwash and/or interglacial
deposits). Densities range from loose near the surface to very dense at depth. Drilling
encountered dense to very dense soil in the borings at depths greater than 30 to 40 feet
bgs, although drilling in the western portion of the Site encountered dense to very dense
soil as shallow as 5 feet bgs.

The subsurface soil at the Site primarily consists of artificial fill overlying lacustrine
deposits and glacial till and/or ice-contact deposits. At depth are coarse outwash and/or
interglacial deposits. The type of lithology directly underlying the fill changes from west
to east across the Site, with a notable shift occurring between the Alley and 9th Avenue
North (see Figures 2 and 3); to the east of this area, recent lacustrine deposits were
encountered directly underlying the fill, whereas to the west of this area and underlying
the Property, till and/or ice-contact deposits were encountered beneath the fill. Likewise,
the ice-contact and/or till deposits generally become coarser and less consolidated to the
south and southeast of the Property. From youngest to oldest, the lithologies encountered
at the Site comprise the following stratigraphic units: anthropogenic fill, post-glacial
(recent) lacustrine deposits, glacial till and ice-contact deposits (Vashon Stade or older),
outwash or interglacial deposits (Vashon or pre-Vashon), and older glacial till or drift.

3.2 Hydrogeology

The following sections summarize the conceptual site model for hydrostratigraphy and
groundwater flow at the Site.
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3.2.1 Hydrostratigraphy
Water-bearing zones are present in glacial or ice-contact deposits in the west portion of
the Site and lacustrine or interglacial deposits are present in the east portion of the Site.
These zones have been classified as follows:

e The Shallow Zone is comprised of an unconfined water-bearing zone in the fill,
recent lacustrine deposits, and upper portion of the glacial till/ice-contact
deposits.

e The Intermediate Zone is comprised of water-bearing zones in the dense to very
dense glacial till/ice-contact deposits west of 9th Avenue North and in the
lacustrine deposits east of 9th Avenue North. The Intermediate Zone is divided
into an upper, coarser zone (termed the Intermediate A Zone) and a lower, finer
zone (termed the Intermediate B Zone). These terms were developed specifically
to describe differences in the glacial till of the Intermediate Zone on the Property
but have been adopted throughout the Site. The lithologies associated with the
Intermediate A and B Zones are more distinct in the glacial till/ice-contact
deposits to the west of 9th Avenue North and are less distinct in the recent
lacustrine deposits to the east of 9th Avenue North. Previous work as part of the
RI characterized the recent lacustrine deposits in the eastern portion of the Site in
the Intermediate Zone as more permeable than the glacial till/ice-contact deposits
in the western portion of the Site (PES, 2022).

e The Deep Zone is comprised of a deeper, very dense water-bearing zone in the
outwash/interglacial deposits.

A lower aquiclude/aquitard consisting of very hard, fine-grained glacial drift was found
below the Deep Zone in a few locations MW 101, MW105, MW-133, MW-160, and
MW-161). The deposits consisted of very dense to moderately cemented sandy silt, silty
gravel, and silty sand representative of older till or drift predating the
outwash/interglacial deposits that are present in the Deep Zone.

3.2.2 Groundwater Flow Direction
The discussion in this section focuses on groundwater flow during unpumped conditions.
As described in the Draft RI Report, significant variations in groundwater flow directions
have been documented as neighboring properties were dewatered for redevelopment
between 2013 and 2021 (PES, 2022b). Dewatering activity since 2021 has decreased
substantially. To assess current groundwater flow conditions, groundwater elevation
contours were generated for each zone during each quarter of 2024, as shown on Figures
4 through 7.

When not influenced by dewatering activities occurring at or near the Site, the natural
groundwater flow direction is generally to the east in the Shallow, Intermediate A, and
Intermediate B Zones (see Section 5.2.4.1 of the Draft RI Report). The 2024 groundwater
elevation contours (Figures 4 to 7) match this condition, consistent with the very limited
dewatering reported near the Site during this time period. In the Intermediate A and B
Zones, there is a southerly component of flow on the western half of the 800 Mercer
Block. This is likely due to the deposits underlying the fill on the 800 Mercer Block; on
the western portion of the block, coarser grained till/ice-contact deposits underlie the fill,
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whereas on the eastern portion of the block, finer grained recent lacustrine deposits have
been documented to underlie the fill. Likewise, even in the context of till/ice-contact
deposits throughout the Site, the soils in the Intermediate A and B Zones on the west side
of the 800 Mercer Block are typically coarser than those same deposits on and
surrounding the Property (i.e., these deposits are generally coarser and less consolidated
in the south and southeast portions of the Site). Consistent with historical data during
unpumped conditions, a groundwater flow divide is present in the Deep Zone in the
vicinity of the Alley/Block 79 East/9th Avenue North area: to the west of the divide, the
groundwater flow direction is to the west, and to the east of the divide, the groundwater
direction is to the east.

As documented in the Draft RI Report (PES, 2022b), prior construction dewatering both
at the Property and at neighboring properties significantly affected the historical
groundwater flow directions in all four water-bearing zones, observed in the following
ways:

e Easterly groundwater flow in all four zones during dewatering at Block 37.

e Southeasterly groundwater flow in the southern portion of the Site in the Shallow,
Intermediate A, and Intermediate B Zones and throughout the Site in the Deep
Zone during dewatering at Block 38 West.

e Radial flow toward the Property in the Shallow, Intermediate A, and Intermediate
B Zones during dewatering at the Property.

Future dewatering activities in the South Lake Union area could similarly influence
groundwater flow at the Site, potentially resulting in significant changes in groundwater
flow direction during the period of pumping. The magnitude of these impacts would be
determined by the location, flow rate, and length of time of any future dewatering in the
area.

3.3 Contaminant Sources

The primary sources of CVOC contamination associated with the Site were at the
Property and included releases of tetrachloroethene-containing liquids from the former
dry-cleaning operations, which resulted in elevated concentrations of tetrachloroethene
(PCE) and its breakdown products trichloroethene (TCE), cis 1,2-dichloroethene (cDCE),
trans-1,2-dichloroethene (tDCE), and vinyl chloride (VC) in both soil and groundwater.

3 Groundwater elevations at FMW-131 during third quarter (Q3) and Q4 2024 were reported to be
multiple feet higher than groundwater elevations throughout the rest of the Deep Zone. It is believed
that either: (a) the incorrect monitoring well may have been gauged and/or sampled and/or (b) the
monitoring well that was gauged is located in a surface depression, and multiple inches of water were
observed at the surface covering and inside the monitoring well vault during these two gauging events.
Therefore, infiltration of surface water may also be the cause of the elevated groundwater elevations in
FMW-131 reported during Q3 and Q4 2024.
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3.4 Contaminant Fate and Transport

Historical desorption of CVOCs from soil in the source areas, continued desorption of
CVOCs from secondary sources (fine-grained soil), and potential dissolution of residual
dense non-aqueous phase liquid (DNAPL) in the saturated zone beneath the Property
have likely generated most of the dissolved CVOCs in groundwater at the Site.
Volatilization and diffusion are likely active, ongoing processes in the vadose zone above
the Shallow Zone plume. Property and near-Property amendment injections conducted as
part of the IA have enhanced anaerobic biodegradation that was occurring at the Site
prior to implementation of the IA. The injections have contributed to generally
decreasing concentrations of PCE and TCE over time in A monitoring wells and
Property-adjacent monitoring wells. Geochemical analysis has generally shown adequate
or strong evidence of anaerobic biodegradation in those same monitoring wells. In most
areas of the Site south and east of the Property, decreasing CVOC concentration trends
and geochemical conditions supportive of anaerobic biodegradation indicate a stable to
gradually shrinking Site CVOC plume.

The primary transport mechanism from the Property source area and other source areas at
the Site has been advective flow of contaminants dissolved in groundwater, with the
Shallow and Intermediate Zone flowing toward Lake Union and the Deep Zone flowing
toward the west and southeast from a groundwater high in the vicinity of Block 79 East
and 9th Avenue North. Construction dewatering at and near the Site modifies the natural
groundwater flow directions by pulling groundwater toward the areas being dewatered,
with the effects most pronounced near the dewatering wells and in the Intermediate and
Deep Zones.

Groundwater flow and contaminant transport are further influenced by the presence of
dense/hard, generally fine-grained, low permeability soils beneath the Property and
extending east toward Lake Union. The lower permeability soils are in the Intermediate B
Zone beneath the Property and immediately east of the Property, and are thicker, denser,
and tighter than to the east of the Alley, where the deposits that comprise the Intermediate
Zones transition from till/ice-contact deposits to recent lacustrine deposits. The presence
of these less permeable soils creates higher groundwater elevation in the Shallow Zone
and generally downward vertical hydraulic gradients between each of the four zones,
resulting in both downward and horizontal contaminant movement. The thicker and
denser nature of the ice-contact/till deposits in the Intermediate Zones beneath and near
the Property serves to limit downward advective transport compared to the thinner, less
dense recent lacustrine deposits to the east of the Alley. The recent lacustrine deposits
appear to be particularly leaky near the area around Block 79 East and 9th Avenue North,
with higher Deep Zone groundwater elevations (mounding) and higher Deep Zone
CVOC concentrations.

As discussed above, sorption/desorption in the plume slows the rate of contaminant
transport, extends the life of the plume (especially in the finer units and interbeds), and
increases the concentrations of CVOCs sorbed to soil; dispersion (and to a lesser degree
diffusion) serves to spread the plume, and biodegradation slows the rate of contaminant
transport and shortens the life of the plume. Potential CVOC dissolution from any
residual DNAPL beneath the Property would extend the life of the plume.
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Focusing on CVOC:s released at the Property, these transport mechanisms and pathways
have resulted in a CVOC plume beneath and generally east and southeast of the Property
with the lateral extent of the plume increasing with depth. The CVOC plume in the
Shallow Zone extends east of the Property to approximately the east side of 8th Avenue
North and south of the Property to approximately the south side of Roy Street, with the
portion in Roy Street extending farther east to approximately the western alignment of
the Alley. The CVOC plume in the Intermediate A and B Zones extends east of the
Property to approximately 9th Avenue North and south of the Property to approximately
the southern portion of the 800 Mercer Block. The portion of the plume within the
Intermediate B zone extends further to the southeast beyond 9th Avenue North and into
Mercer Street to approximately the west side of Westlake Avenue North. The CVOC
plume in the Deep Zone extends east of the Property to Block 37 and the southern portion
of Lake Union Park (at an elevation well below the bottom of the lake), south of the
Property onto a portion of the 800 Mercer Block, and southeast of the Property beyond
the intersection of Westlake Avenue North and Mercer Street at the north end of Block
38 West. The southeastern extent of the Intermediate B Zone and Deep Zone CVOC
plumes (near the intersection of Westlake Avenue North and Mercer Street) has been
influenced by dewatering activities at properties in the vicinity. Figure 8 generally depicts
the current extent of CVOC impacts at the Site (based on data collected during the fourth
quarter of 2024).

3.5 Exposure Pathways

Based on current and expected future zoning codes and property uses, a wide variety of
light industrial, residential, and commercial uses are allowed at the Site, including day
care centers. Groundwater at the Site is not currently used for drinking water, but
groundwater consumption cannot be ruled out in the future. Based on this range of
potential property uses and potential groundwater consumption, the current and likely
future Site conditions (paved or covered by buildings), and the depth of contamination,
the exposure pathways of potential concern* for contaminated media at the Site are as
follows:

e Soil. Direct contact (including ingestion) of contaminated soil by site workers
during maintenance activities, construction, or redevelopment. Leaching of
contaminants to groundwater, with subsequent ingestion of groundwater, and
volatilization of contaminants to soil vapor with subsequent migration to indoor
air and inhalation of vapors.

e Groundwater. Ingestion of contaminated groundwater (drinking water) is a
potential, though extremely unlikely, future exposure pathway. Direct contact
(i.e., dermal contact) and incidental ingestion of groundwater are potential future
exposure pathways during construction, and volatilization of contaminants from
contaminated groundwater at the water table to soil vapor, with subsequent

4 A complete exposure pathway includes the following components: source, transport mechanism,
exposure point, exposure route, and receptor. If any of these components is not present, the exposure
pathway is incomplete. An exposure pathway may be complete, but not of potential concern, if COPCs
are detected at the exposure point at concentrations below applicable screening levels/PCULs.
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migration to indoor air and potential future inhalation of vapors, in vicinity of soil
vapor probe SV-18 on 8th Avenue North, east of the Property”.

e Soil Vapor. Migration to indoor air and potential future inhalation of vapors in
the SV-18 area if the current building or a future building at the Seattle Roy
Aloha Shops becomes occupied.

Although Ecology has designated surface water in Lake Union to be protected for a wide
range of uses (including domestic, industrial, and agricultural water supply), given the
Site hydrogeology and lack of CVOC transport at concentrations of concern from
groundwater to the lake, use of surface water in Lake Union for drinking water or
recreational activities is not currently considered a potential exposure pathway.

5 Vapor intrusion in the vicinity of SV-18 is not currently of concern because the adjacent building is
unoccupied.

10 FINAL PROJECT NO. AS240461 * AUGUST 13, 2025



ASPECT CONSULTING

4 Interim Action Summary

This section briefly summarizes the IA activities conducted under the AO since 2018 and
the TA performance to date. As discussed in Section 1.1, the specific objectives of the [A
have been to reduce the CVOC mass in saturated soil and groundwater at the Site,
provide for continued treatment after Property redevelopment, control CVOC migration
from the Property to surrounding properties, and control migration of CVOC:s into the
building constructed at the Property.

4.1 Summary of Completed Interim Action Activities

The IA has employed a multifaceted approach to reduce the mass of CVOCs in the
source areas at the Site. A work completed at the Site to date is discussed in detail in the
IACR (PES, 2023d). The IA has included the following:

1. Injection of amendments for in situ chemical oxidation (ISCO) and ERD in 157
wells at the Property before redevelopment work began (September 2018 through
March 2019).

2. CVOC mass removal during excavation of over 139,000 tons of soil from the
Property and during associated dewatering (May through November 2019).

3. Installation of a waterproof and chemical-resistant vapor intrusion barrier
membrane around the Property building foundation to protect against CVOC
intrusion to the basement (both vapor and water intrusion).

4. Injection of ERD amendments in 94 injection wells at the perimeter of the
downgradient sides of the Property (September and October 2020, and February
and March 2021).

5. Injection of ERD amendments in 10 injection wells at a CVOC hotspot (cDCE
and VC) at the 800 Mercer Block prior to planned redevelopment at that property
(April 2022).

6. Injection of ERD amendments in 63 contingency action injection wells beneath
the Property building foundation (November and December 2022).

7. Performance monitoring of groundwater monitoring wells and soil vapor probes
at and around the Property.

4.2 Ongoing Interim Action Monitoring Activities

IA monitoring continues at the Site and includes groundwater and soil vapor monitoring
to (1) provide sufficient data to evaluate the performance of the 1A, (2) provide periodic
CVOC data from the groundwater plume beyond the IA performance monitoring
locations, (3) provide regular soil vapor CVOC data in the two probes with vinyl chloride
screening level exceedances, and (4) periodically confirm the continued low CVOC
concentrations in soil vapor in probes nearest the vinyl chloride exceedances. Consistent
with the monitoring plan approved by Ecology in 2023 (Groundwater and Soil Vapor
Monitoring Plan; PES, 2023b), most wells in the monitoring network are sampled in the
second quarter (106 monitoring wells) and fourth quarter (129 monitoring wells), with
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only nine wells (primarily monitoring the 800 Mercer Block [A) sampled in the first and
third quarters. Two soil vapor probes with vinyl chloride exceedances (SVO1 and SV-18,
both located in the 8th Avenue North right-of-way [ROW] east of the Property) are
sampled quarterly, and the probes surrounding those two (SV-08, S-09, SV-12, SV-13,
SV-17, SV-21, SV-22, SV-23, and SV-24) are sampled once in the second quarter.

4.3 Treatment Performance and Geochemical Evaluation

Aspect evaluated current geochemical conditions and CVOC trends to provide a basis for
design of the A expansion. Key groundwater parameters for this evaluation (as described
in Section 4.3.1) collected during Q4 2023 and Q4 2024 are summarized on Figures
A.1.1 through A.1.4 and A.2.1 through A.2.4, respectively, of Appendix A. Groundwater
CVOC and geochemical analytical data from Site wells are tabulated in Table la.
Groundwater depth measurements and elevations for the 2024 monitoring events are
tabulated in Table 1b. Time trend plots for select wells containing analytical data through
Q4 2024 are provided in Appendix B.

4.3.1 Geochemical Evaluation Criteria
This section describes the criteria by which Aspect has evaluated performance
monitoring data, broadly categorized between reagent distribution, geochemical
performance, and CVOC treatment performance. Aspect has collectively evaluated these
considerations to determine if past treatment has been successful, if treatment under the
expanded IA may be warranted, and what type of additional treatment may be beneficial.

e Reagent distribution and longevity. Parameters used to evaluate reagent
distribution and longevity are primarily total organic carbon (TOC), and
secondarily iron if included in reagent. Certain research has found that a TOC
greater than 10 milligrams per liter (mg/L) is sufficient to sustain accelerated
biologically-mediated reductive dechlorination (AFCEE, 2008; Schnobrich et al.,
2011) while other guidance recommends TOC concentrations exceeding 20 mg/L
(USEPA, 1998). Background concentrations observed at this Site, which range
from 1 to 4 mg/L, are generally consistent with similar geologic environments
and are often insufficient to drive and sustain sufficiently reductive geochemical
conditions to sustain dechlorination. Concentrations from 5 mg/L to 10 mg/L
indicate a limited influence of injected reagent and likely limited ongoing
dechlorination. These concentrations are meant to be guidelines; in different areas
of a site and among different sites, the specific concentrations required to sustain
effective bioremediation at any given site can vary and may also depend on other
factors such as temperature, presence of electron acceptor sources, nutrients,
microbial populations, and heterogeneity.

o Redox conditions. Highly reducing conditions are required to fully dechlorinate
CVOCs, and creating highly reducing conditions is a primary goal of ERD
(USEPA, 1998). Groundwater analytical data are evaluated with respect to the
presence or absence of common electron acceptors including nitrate, sulfate, and
oxygen, and the presence of dissolved iron, manganese, and methane. Ethane and
ethene in groundwater indicate complete dechlorination of CVOCs and therefore
the geochemical conditions necessary for dechlorination, either past or present, at
that location or upgradient.
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e CVOC concentration trends. The long and varied history of the Site,
particularly past groundwater treatment and dewatering activities at neighboring
properties, has resulted in a complex combination of influences on the fate and
transport of the plume, which has varied spatially and temporally. Because these
influences have frequently changed throughout the history of the Site, the existing
dataset broadly cannot be used as a basis for rigorous statistical analysis and must
be evaluated in light of known influences on a well-by-well basis. Blanket
statistical analysis blind of context provides limited value.

CVOC concentration trends will be evaluated with respect to individual CVOC
concentrations as well as total CVOCs. Total CVOC:s is calculated by summing
the molar concentrations of PCE, TCE, ¢cDCE, tDCE, and VC, which allows for
evaluation of complete dechlorination, dilution, or added source mass,
irrespective of partial dechlorination. Results for a given groundwater sample are
also evaluated for the relative concentrations of each CVOC relative to other
CVOC:s or total CVOC:s as an indicator of extent and/or rate of dechlorination.
Complete dechlorination results in ethene and subsequently ethane, so the molar
concentrations of these compounds are sometimes compared to total chlorinated
ethenes to evaluate how much of the contaminant mass has been fully treated.
Because the molar mass of a given contaminant molecule decreases as each
chlorine atom is removed, it is important to evaluate these sums on a molar basis.
It is important to note that ethene and ethane themselves decompose as well, so
not all treated CVOC mass will remain in solution as ethene and ethane, but the
presence of these compounds is generally an indicator of ongoing treatment.

4.3.2 Prior Interim Action Performance Evaluation
This section provides an overview of treatment performance in prior IA areas. A more
detailed description of current geochemical conditions in the areas adjacent to the
Property is provided in Section 4.3.3.

4.3.2.1 Property IA Performance
The IA performance monitoring data from Property wells showed generally decreasing
CVOC trends in most monitoring wells, with a mix of increasing, stable/no trend, and
decreasing CVOC concentrations in some of the deeper wells. The geochemical data
beneath the Property are very conducive to anaerobic biodegradation, especially in the
source area wells.

4.3.2.2 Property Boundary (Perimeter) IA Performance
In general, the CVOC time-trends in the Shallow, Intermediate A, Intermediate B, and
Deep Zone wells on 8th Avenue North and Roy Street indicate that the IA injections at
the Property and along the eastern and southern Property perimeter are reducing
contaminant mass at the Property boundary and immediately downgradient of the
Property.

4.3.2.3 800 Mercer Block IA Performance
While little PCE and TCE were present at the start of the IA on the 800 Mercer Block,
PCE, TCE, and cDCE have decreased to concentrations below the PCULSs at all hotspot
area performance monitoring wells. Total CVOCs have decreased at least an order of
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magnitude since emulsified vegetable oil (EVO) / zero valent iron (ZVI]) injections were
conducted. VC concentrations have been relatively low and stable at treatment area wells
over the last 1 to 2 years. Geochemical conditions remain reducing, and TOC remains
elevated at wells MW-348 and HMW-9IB to sustain accelerated VC degradation.
Overall, treatment was effective, but some VC remains at concentrations exceeding the
PCUL. In addition, VC concentrations have increased in 2024 at wells MW-345 and
MW-350, upgradient of the 800 Mercer Block portion of the A, and should be evaluated
in the future.

Performance monitoring data for the 800 Mercer Block component of the IA indicated
more complete transformation of chlorinated ethenes to non-chlorinated end products
than the components of the IA on the Property. The primary difference in treatment
approach for 800 Mercer Block was using a reagent that included ZVI. However, it is still
uncertain whether ZVI contributed significantly to treatment success. Key attributes of
ZVI treatment are rapid dechlorination of PCE, TCE, cDCE, and VC, and ZVT’s ability to
limit production of cDCE and VC. Because the CVOC mass in 800 Mercer Block
groundwater consisted primarily of cDCE initially, it is difficult to ascertain whether ZVI
was a primary driver of treatment. High concentrations of TOC were present in HMW-
91IB throughout treatment, which indicates that, as expected, EVO was present and may
be responsible for treatment efficacy. Methane production is an indicator that EVO is
functioning as a reagent. Substantial transformation of cDCE to VC and ethane
concentration did not increase above baseline until methane concentrations increased to
greater than 5,000 pg/L, which is one line of evidence that EVO-driven biotic treatment
may have been the primary treatment mechanism. Had ZVI-driven abiotic treatment
dominated, dechlorination may have occurred more rapidly, prior to methane production.
A similar trend was observed at MW-349: while some dechlorination occurred initially,
the most substantial jumps in dechlorination were observed when methane concentrations
increased from baseline to greater than around 5,000 pg/L.

The primary concern with ZVI injection is clogging of well screens, filter packs, and
adjacent soil, which can reduce the volume and flowrate a well can accept, undermining
effective treatment or making an injection well unusable. Pressure and flowrate data
collected during the injection and reported in the IACR does not contain enough detail to
evaluate whether flow rates decreased during the injection event more than they did
during EVO-only injections conducted elsewhere at the Site. The data were sufficient to
determine that ZVI did not cause rapid or catastrophic clogging at any of the injection
wells. However, ZVI settles out of suspension over the course of several weeks. This
means that the effect of ZVI on injection wells should be evaluated not only during the
ZVI injection, but on the scale of months after an injection. Therefore, we recommend
conducting a re-injection test as described in Section 6.9 to evaluate the long-term effect
of ZVI injection on injectability.

4.3.3 Downgradient Area Geochemical Evaluation
CVOC concentrations and geochemical conditions within each zone were evaluated to
identify data gaps that will serve a basis for investigation, and to establish a basis for
treatment design for the downgradient portion of the Site.
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4.3.3.1 Shallow Zone
The Shallow Zone is characterized by generally low CVOC concentrations. The highest
CVOC concentration in Q4 2024 was 70.3 ug/L of PCE in MW-154 (in the Roy Street
ROW). Concentrations are generally stable or fluctuating in the Shallow zone. Total
CVOC composition ranges from mostly PCE (MW-154) to mostly cDCE (MW-155).

Geochemical conditions in the Shallow Zone are generally oxic except near the Property,
where ERD injections have made conditions more reducing. TOC concentrations are
generally limited in the Shallow Zone. While TOC and methane concentrations in the 8th
Avenue North ROW increased after injections, indicating reducing conditions, little
CVOC mass is present there, and as a result, little ethene and ethane are observed there.

Because CVOC concentrations in this zone are stable and relatively low, and
exceedances are primarily in the Roy Street ROW, which is relatively inaccessible due to
the presence of underground utilities, ROW permitting considerations, and roadway
restoration requirements, treatment in this zone is not proposed as part of the expanded
IA.

4.3.3.2 Intermediate A Zone
The CVOC plume within the Intermediate A Zone in the downgradient portion of the Site
consists of moderately elevated concentrations in portions of the 8th Avenue North ROW
and the Alley, and generally low concentrations elsewhere, with geochemically reducing
conditions throughout. Conditions in the 8th Avenue North ROW and the Alley are
discussed separately below.

8th Avenue North ROW. In the 8th Avenue North ROW, immediately downgradient of
the Property, CVOC concentrations are present above PCULSs in three wells: MW120,
MW-156, and MW-142. Concentrations at two of these wells (MW 120 and MW-142) are
only slightly above the PCULs. Elevated TOC concentrations that are supportive of
biodegradation and consistently decreasing total CVOC concentrations at MW-156 and
MW-142 indicate that past injections at and around the Property continue to provide
treatment in this area. Because the CVOC concentrations are still relatively high (more
than 10 times the PCULs for PCE, TCE, ¢cDCE, and VC, in November 2024) at MW-156,
the IA expansion will target the area around MW-156 for additional treatment.

Alley. In the Alley, farther downgradient of the Property, CVOC concentrations are
higher than in the 8th Avenue North ROW, and signs of treatment are less consistent. At
MW110, CVOC mass was historically primarily PCE, but shifted to primarily cDCE after
2022, and TOC has increased to above 10 mg/L. However, November 2024 CVOC
concentrations included 861 pg/L ¢cDCE with a trend showing increasing total CVOC:s. It
is possible that CVOC mass that was partially treated by previous injections and was
previously drawn to the southeast under Roy Street by neighborhood dewatering is now
shifting northward, resulting in the observed increase at MW110.

Further north in the Alley, MW 108 has seen flat or fluctuating total CVOCs since 2022,
with little shift in CVOC composition to indicate ongoing treatment. CVOC
concentrations at this well are relatively high, particularly cDCE and VC (detected at
concentrations of 507 pug/L and 133 pg/L, respectively, in November 2024). However,
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increases in TOC and dissolved gases indicate a potential uptick in treatment potentially
resulting from arrival of TOC from previous injections.

The areas around MW 108 and MW 110 are targeted for treatment due to the relatively
high CVOC concentrations and flat or increasing trends. In between the relatively high
concentrations observed at MW 108 and MW 110, relatively low concentrations of
CVOCs and TOC are observed at MW 109. With these distinct “fingers” of the plume
extending eastward to the Alley, refining the extent of these fingers would better define
the area for treatment.

4.3.3.3 Intermediate B Zone
Geochemical redox conditions in the Intermediate B Zone are primary reducing, with the
most reducing conditions present closest to the Property, adjacent to prior treatment.
Elevated CVOC concentrations are present in the 8th Avenue North ROW, the Alley, and
the 9th Avenue North ROW, as discussed below.

8th Avenue North. In November 2024, CVOC concentrations exceeded PCULSs at only
one well, MW-143, in the 8th Avenue North ROW downgradient from the Property.
PCE, TCE, and cDCE were at relatively low concentrations at this well, while VC was
present above the PCUL at 15.9 pug/L. The concentrations of many analytes at this well
have fluctuated by orders of magnitude since 2019, indicating potential dilution or well
integrity issues. To the north of MW-143, well MW-157 historically had high CVOC
concentrations (predominantly cDCE and VC) but has not been sampled recently due to
the presence of EVO (reagent from the perimeter Property injections). Given these
uncertainties, the 8th Avenue North area will be further characterized in Phase 1 of the
expanded IA to determine if and where treatment is required. This area may be targeted
for treatment in Phase 2 of the expanded IA.

Alley and 9th Avenue North. Further east of the Property, at FMW-141 and MW-322,
the Intermediate B Zone saw rapid increases in cDCE, VC, and dissolved gases during
neighborhood dewatering activities, suggesting substantial transport of partially treated
groundwater from the Property. Between 2020 and 2022, concentrations decreased
substantially and have remained stable since then. While elevated TOC concentrations
and consistently reducing conditions have been sustained in MW-322 since 2021, and
ethene/ethane concentrations are relatively high (indicating complete dechlorination),
cDCE and VC concentrations have not decreased, suggesting additional treatment reagent
may help accelerate dechlorination. Additionally, geochemical analysis at key wells
upgradient and near MW-322 (FMW-141, MW-311, MW111, and MW-318, which have
not been recently sampled for geochemical parameters), and microbial and volatile fatty
acid (VFA) analysis at MW-322, is recommended to provide an updated evaluation of
geochemical conditions in the Intermediate B Zone and provide additional insights into
stalled treatment.

The extent of the CVOC plume to the north and south of MW-322 is not well defined for
the purposes of designing the IA expansion based on the available well network;
therefore, additional delineation of the plume in the 9th Avenue North ROW is
warranted.

CVOC concentrations at MW-314, located at the intersection of the Alley and Roy Street,
have dropped substantially from over 4,000 ug/L. ¢cDCE in 2020 to less than 1,000 pg/L
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cDCE in 2021-2022, and subsequently to all CVOCs being less than 1 pg/L during both
2024 sampling events. During the same time period, TOC remained low, and
geochemical conditions became more oxic; therefore, concentration changes at this
location are attributed to changes in groundwater flow direction, not treatment, and may
be sustained under ambient flow conditions. CVOC trends will continue to be evaluated
at this well.

4.3.3.4 Deep Zone
The Deep Zone is approximately 40 feet thick. Site monitoring wells typically have 10-
foot-long screens, so even at the same lateral location in the Deep Zone, CVOC
concentration trends have been observed to vary with depth. Injection wells typically
have 15- or 20-foot-long screens, so multiple wells with different vertical intervals are
needed at any one location to treat the entire zone. Therefore, in addition to lateral
delineation, vertical delineation within the Deep Zone is important for treatment design.
CVOC occurrences at wells screened in the shallower and deeper portions of the Deep
zone have exhibited differing patterns and trends.

Geochemical conditions in the Deep Zone are generally reducing and appear to have been
driven more strongly where neighborhood dewatering drew TOC from injections
southeast to shallower Deep Zone wells MW 113 and MW-324. Deep Zone wells east of
the Property have not been analyzed for geochemical parameters since 2022. While
conditions were generally reducing at the time, TOC concentrations were limited,
indicating limited potential for rapid dechlorination. Additional geochemical analysis in
2025 would help provide a snapshot of the current geochemical conditions.

CVOCs have been detected above PCULSs in the Deep Zone in the 8th Avenue North
ROW, the Alley, the 9th Avenue North ROW, and near Westlake Avenue North, as
described below.

8th Avenue North. Limited TOC has been observed in the 8th Avenue North ROW, and
CVOC concentrations are relatively low; in December 2024, PCE and TCE were below
the PCULs, and the highest concentrations of cDCE and VC were 16.1 and 17.6 pg/L,
respectively. Therefore, the 8th Avenue North area of the Deep Zone is not targeted for
treatment in the expanded A

Alley. CVOC concentrations in the deeper portion of the Deep Zone at Alley well
MW103 were lowest during dewatering and have since been increasing. An increase in
cDCE and VC at MW 103 from less than 10 pg/L each in February 2021 to 614 and 144
ng/L, respectively, in November 2024 may represent a transition from low-CVOC
groundwater flowing eastward due to dewatering-induced gradients, to groundwater with
higher CVOC concentrations flowing downward from the Intermediate B Zone and
westward from the groundwater divide described in Section 3.2.2. Based on the relatively
high and increasing concentrations of CVOCs at MW 103, this area is targeted for
treatment in the expanded IA.

At MWI111, which is screened across the Intermediate B and shallow portion of the Deep
Zone, adjacent to MW103, only VC has exceeded the PCUL since 2021, with generally
stable concentrations ranging from approximately 6 to 21 pg/L. The extent of the CVOC
plume between MW-122 and MW 103, and south of MW 103, is not well defined for the
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purposes of designing the expanded IA based on the available well network; therefore,
additional delineation of the plume in the Alley is warranted.

9th Avenue North ROW. Concentrations at MW 113 (a shallower Deep Zone well) were
historically in the thousands of pg/L and dropped precipitously in 2023 to around 100
png/L or less. Further east and downgradient at MW-324 and further south at FMW-129, a
similar, but less pronounced trend was observed. Around the same time, cDCE
concentrations increased in MW-323, located near MW 113 but screened approximately
30 feet deeper, indicating a potential downward groundwater flow (and vertical
contaminant migration) after the pause in dewatering. East of 9th Avenue North,
concentrations of VC have been fluctuating in shallower Deep Zone well FMW-140,
from nondetect to over 100 pg/L.

The extent of the CVOC plume to the north and south of MW-323 is not well defined for
the purposes of designing the expanded IA, based on the available well network;
therefore, additional delineation of the plume in the 9th Avenue North ROW is
warranted.

Westlake Avenue North. cDCE and VC concentrations have gradually increased at
deeper Deep Zone well MW-341 while decreasing at adjacent shallow Deep Zone well
MW-328. While VC concentrations at MW-341 are relatively high (200 times higher
than the PCUL in November 2024), other CVOC concentrations in this area are relatively
low and are not targeted for treatment in the expanded IA, but concentrations will
continue to be monitored to further evaluate trends.

4.3.4 Recommendations for Interim Action
Based on the evaluation of CVOC and geochemical conditions, the following actions are
recommended for each zone:

e Shallow — No treatment is proposed in this zone due to relatively low CVOC
concentrations.

e Intermediate A:

o In 8th Avenue North, treatment of CVOC concentrations around MW-156.

In the Alley, treatment of CVOC concentrations around MW 110 and
MW108.

o Further delineation of the CVOC plume in 8th Avenue North and the Alley.
o In 9th Avenue North, no treatment is proposed in this zone due to relatively
low CVOC concentrations.

e Intermediate B:

o In 8th Avenue North, further characterization to determine if additional
treatment during Phase 2 of the expanded IA is warranted.

o Inthe Alley and 9th Avenue North:

= Treatment of CVOC concentrations at FMW-141 and MW-322.
= VFA and microbial analysis at MW-322.
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= Geochemical analysis at wells FMW-141, MW-311, MW111, and
MW-318.

=  Further delineation of the CVOC plume to determine if the area
targeted for treatment in Phase 1 should be expanded in Phase 2.

e Deep:

o In 8th Avenue North, no treatment is proposed in this zone due to relatively
low CVOC concentrations.

o Geochemical analysis throughout the downgradient area.

o Inthe Alley and 9th Avenue North:

= Treatment of CVOC concentrations around MW103, MW 113, and
MW-323.

»  Further delineation of the CVOC plume.

In addition to the specific characterization needs by area described above, additional data
needed to be addressed by the expanded IA are as follows:

e Groundwater and contaminant flux in different zones. Measuring flux will assist
in understanding plume mobility and potential for washout of reagent.

o Effectiveness and longevity of different potential reagents.
e Benefit of bioaugmentation.

e Re-injectability of injection solutions.

Considerations and approaches for addressing these data needs are described in Section
5.4.
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5 Downgradient Interim Action Approach

5.1 Objectives

The expanded IA within the downgradient portion of the Site is a component of the
BMRD IA. The overall objectives of the BMRD IA, as described in Section 1.1, are to
(1) reduce the threat to human health or the environment by substantially reducing the
concentrations of CVOCs and (2) address CVOCs that could have become substantially
worse or cost substantially more to address if the IA had not been conducted and cleanup
actions at the properties delayed. As described in Section 1.2, the objectives of the
expanded IA include those overall objectives with an increased emphasis on data
collection and evaluation to improve certainty in selecting the final remedy. The specific
actions developed to achieve these objectives during the expanded IA focus on refining
the plume extents and concentrations, mechanisms of treatment, and design parameters
required to develop cleanup alternatives in a future FS. These actions are as follows:

e Actively coordinate with neighborhood development. Development activities
and continued Site cleanup activities have the potential to impact each other.
Lines of communication with developers and owners of adjacent properties have
been established, and effort will be made to maintain contact and consider
development plans as Site cleanup activities proceed. The current understanding
of neighborhood development status and consideration in this IAWP Addendum
are described in Section 5.3.

e Measure baseline geochemical conditions in the downgradient area.
Understanding current geochemical conditions is critical to the refining the CSM,
developing the IA expansion design basis, and evaluating treatment reagents.
Groundwater performance monitoring, which includes geochemical analysis, is
described in Section 6.10.2.

e Delineate the plume within the downgradient area. The spatial resolution of
the current dataset leaves uncertainty in the vertical and horizontal plume extents
in the downgradient area; refining plume extents is required for efficient and
effective treatment. The primary means of refining plume extents will be
installation and sampling of wells constructed for potential use as injection wells.
Well installation and sampling are described further in Section 6.3.

e Troubleshoot cDCE and VC stall. CVOC dechlorination is stalling in some
areas of the plume. New groundwater analysis will be added to performance
monitoring to evaluate potential causes of cDCE and VC stall. The new analyses
are described further in Sections 5.4 and 6.10.2.

e Evaluate lactate performance through injections in Intermediate A and B
Zone hotspots. The performance characteristics of soluble reagents such as
sodium lactate may be better suited for treatment in certain areas of the Site than
EVO or ZVI. A soluble reagent will be injected into select target areas within the
Intermediate A and B Zones for evaluation against other reagents, as described
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further in Section 6.6.1. Key evaluation criteria will be longevity of TOC in
groundwater, reagent distribution, and injection flowrates and pressures.

e Evaluate ZVI performance by injecting into Deep Zone hotspots. ZVI
performance characteristics may make it better suited to treatment in certain areas
of the Site. The advantages and disadvantages of ZVI will be evaluated by
injection of a mixture containing ZVI (Section 6.6.3) and subsequent monitoring
in the Deep Zone (Section 6.10.2). Key evaluation criteria will be longevity of
treatment, accumulation of cDCE and VC, and injection pressures and flow rates
(Section 6.10.1) during initial and follow-up injections.

A multiphased approach has been developed to implement the activities identified as
components of the expanded IA. The first phase (Phase 1) will focus on investigation and
testing, refining the CSM and remedial injection design parameters. The second phase
(Phase 2) will consist of an expanded treatment footprint and optimized design
parameters. The results of both phases, along with previous interim actions, will be
incorporated into an FS to develop the Site cleanup action.

5.2 External Considerations for the |A Expansion

5.2.1 Property and Traffic Restrictions
Limitations to conducting additional IA activities at the Site include property ownership
and traffic-related access restrictions. Most of the property at the Site is privately owned,
limiting the ability to conduct an IA due to the presence of buildings, the potential for
future property development that would destroy TA infrastructure, and other limitations
imposed by property owners. The street ROWs in South Lake Union are continuously
busy, leading to access restrictions and other limitations imposed by the City of Seattle.
Sidewalks and the alley between 8th Avenue North and 9th Avenue North are somewhat
less restricted than the street ROWs; therefore, they are the preferred locations for
additional TA activities.

5.2.2 Utility Restrictions
Most of the utilities within the Site are located underground, primarily in the public
ROWSs. Appendix C provides utility maps for the public ROWs within the Site
downgradient of the Property. Since the maps are a few years old, some subsurface
utilities have likely been modified, especially around the Property. As seen on the maps,
subsurface utilities include water, sanitary sewer, storm drain, gas, electricity, and
telecommunication lines, along with vaults, manholes, and other access points. Although
it varies by location, more utility lines are located in the street ROWs than in the
sidewalks. Combined with the traffic restrictions mentioned above, subsurface utilities in
the street substantially limit the ability to conduct additional A activities in those ROWs.

5.2.3 Potential South Lake Union Developments
Based on records available in the property and building permits section of the Seattle
Department of Construction and Inspections website, numerous properties in and around
the Site are slated for redevelopment (Figure 9). The planned developments include four
parcels within the Site (800 Mercer Block, Block 37, and two parcels on Block 79 East),
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five parcels near the Site (601 Dexter Avenue North, 615 Dexter Avenue North,

701 Dexter Avenue North, Block 55, and Lake Union Park), and seven parcels further
south of the Site (two parcels on Block 46 West, Block 51 East, two parcels on Block 56,
415 Westlake Avenue North, and the Sound Transit Ballard Link Light Rail extension,
including the preferred station at 401 Dexter Avenue North). The timing of most of the
developments is unknown, and those that are known or estimated have been postponed
due to the development downturn.

Most of the developments are expected to involve subsurface excavation to depths below
the water table, and such excavations are expected to result in dewatering activities that
could affect the subsurface flow regime and contaminant fate and transport within the
Site. Dewatering in the vicinity of the IA could also remove reagents from the subsurface,
reducing IA effectiveness. Other potential impacts of these developments to the planned
IA expansion include access limitations to the Site during construction and the
installation of tiebacks into the public rights of way.

The primary developments that have been identified as having the highest potential to
impact Site cleanup activities are located on Block 55 North, Block 79 East, Block 37,
and at the 800 Mercer Block. The current understanding is that redevelopment activities
at each of these properties will not begin until 2026 at the earliest. As such, specific
dewatering plans were not available to evaluate, and consideration of these developments
has remained general. The primary ways that developments are being considered in Phase
1 design are (1) by including groundwater treatment in the Intermediate Zones near Block
79 East, and (2) by testing a reagent with a potentially shorter longevity than EVO for use
near and prior to potential dewatering activities, to mitigate the effects of treatment
reagent on dewatering operations.

5.3 Phase 1 Scope

Phase 1 actions under this IAWP Addendum No. 3 will consist of the following scope
components:

e Well installation. Fifty-seven wells laid out within three transects will be
constructed as injection wells. Of those wells, 38 will receive injection in Phase
1, five of which will first be sampled. Twenty-two of the remaining 24 wells will
be sampled in Phase 1 to inform the layout of Phase 2 injections; they will not
receive injection in Phase 1 but may receive injection in Phase 2. The final two
wells will be installed opportunistically as a second well within a given borehole
in order to fully utilize ground surface area and maximize the potential future
well layout.

¢ Groundwater sampling. A round of groundwater sampling will be conducted
prior to injections to resolve groundwater data gaps and establish a baseline
against which injection treatment performance will be evaluated. During the Q3
2025 sampling event, 106 existing monitoring wells and 24 new injection wells
will be sampled.

e Volatile Fatty Acid (VFA) analysis. Among other analytes, groundwater
samples from select wells will be tested for VFAs, which provide a measure of
organic carbon in groundwater that is bioavailable to microbes. VFA analysis

22 FINAL PROJECT NO. AS240461 * AUGUST 13, 2025



ASPECT CONSULTING

helps evaluate where, despite the presence of TOC, additional substrate injections
may be beneficial to accelerate treatment, and also where low TOC
concentrations may misrepresent dechlorination potential. VFAs are also not
always accurately quantified by the standard TOC analysis. In areas where
microbial analysis is conducted and where lactate, which is a VFA, will be the
primary treatment reagent injected, VFA analysis provides useful performance
monitoring data.

Microbial analysis. Despite reducing conditions and presence of elevated TOC,
reductive dechlorination is limited in some areas. Molecular genetic testing will
be conducted at select wells before and after Phase 1 injections to determine
whether insufficient microbial populations may be limiting dechlorination and
whether bioaugmentation is necessary to sustain a dechlorinating microbial
community.

Bioaugmentation evaluation. The functionality and value in bioaugmentation
has not been evaluated at this Site. While previous testing has shown that
bioaugmentation increases microbial populations in the subsurface, it has not
been shown that bioaugmentation is necessary to increase microbial populations
and accelerate dechlorination. Bioaugmentation will be removed from the
injection program at a select set of injection wells (Figure 10), and VFA and
microbial analyses will be conducted at select wells within that injection area
before and after injections to determine whether bioaugmentation improves
treatment performance.

Passive Flux Meters. As described in Section 3.2.2, the pause in neighborhood
dewatering activity appears to have caused groundwater flow directions and
velocities to shift back toward ambient conditions. A Passive Flux Meter (PFM)
is an in-well device containing sorption media that is installed for a period of time
and subsequently retrieved and sampled to determine contaminant flux. PFMs
will be used to evaluate where and to what extent contaminant mass is migrating
under current flow conditions. Identifying high mass flux areas and vertical
intervals will help target treatment where it can be most effective. PFMs will be
deployed in select monitoring wells prior to injections to help refine the CSM and
evaluate priority treatment areas.

Reagent injections. Following well installation, three different groundwater
treatment solutions designed to evaluate different treatment reagents will be
injected into the newly installed injection wells. Consistent with previous
injections, each solution will contain nutrients beneficial to microbes and base to
buffer fermentation-derived acidity and will be injected with a bioaugmentation
culture.

o Lactate. A solution containing sodium lactate mixed with water will be
injected into select wells in the Intermediate A Zone. The low viscosity of
fully dissolved reagent may provide improved reagent distribution within the
low permeability of the Intermediate A Zone. The relatively short longevity
of lactate may also allow for the reagent to dissipate relatively quickly, which

PROJECT NO. AS240461 * AUGUST 13, 2025 FINAL 23



ASPECT CONSULTING

may make it a suitable choice for subsequent injection in the zones closest to
ground surface prior to future dewatering activities in the area.

o EVO. Consistent with previous injections at the Site, a mixture containing
EVO and water will be injected into select wells in each of the zones
(Intermediate A, Intermediate B, and Deep Zones). Performance of this
mixture will serve as a baseline against which the performance of the other
two reagents will be evaluated.

o ZVI/EVO. A treatment mixture including ZVI and EVO, similar to that
injected at the 800 Mercer Block, will be injected in select wells in the Deep
Zone. The Deep Zone was selected for ZVI injection because its higher
permeability will be less likely to be clogged by the injection of ZVI solids
and its increasing concentrations may benefit from the increased longevity of
ZVI. Wells receiving a ZVI mixture will be tested for re-injectability later in
Phase 1.

o Reinjection testing. Three months after the initial round of Phase 1 injection,
all wells that received EVO/ZVI injections and some wells that received EVO
injections will receive an additional injection using an EVO mixture to
evaluate a potential decrease in injectability associated with ZVI. Injection
pressures and flow rates will be measured closely and compared against
initial Phase 1 injection pressures and flow rates to determine whether the
ZVI reagent caused a notable decrease in injection well performance.

e Reporting. Following the completion of Phase 1 field activities, a technical
memorandum (Tech Memo) will be drafted to document the completed work,
results, and conclusions of Phase 1. The Tech Memo will also include a work
plan for Phase 2 of the IA expansion.

5.4 Phase 2 Scope

The scope of Phase 2 of the A expansion will be developed based on the results of Phase
1 and is anticipated to include the following components:

¢ Well installation. Additional wells will be installed to expand the treatment
footprint. Additional monitoring wells may also be installed either to monitor
injection performance or to further delineate the extent and magnitude of
groundwater contamination.

¢ Groundwater sampling. Existing and new wells may be sampled to evaluate
current concentrations in the expanded well network.

e Reagent injections. Additional reagent injections will be conducted to treat the
remainder of the target treatment area in the downgradient portion of the Site.

The schedule for Phase 2 implementation is uncertain and will depend on several
factors, including the schedule and results of Phase 1 and the schedule and scope of
neighborhood development activities. The schedule is discussed further in Section
6.12.

24

FINAL PROJECT NO. AS240461 * AUGUST 13, 2025



ASPECT CONSULTING

6 Phase 1 Implementation

This section identifies the parties responsible for implementing Phase 1, outlines the
necessary tasks, and provides a schedule for tasks and reporting to be completed.

6.1 Roles and Responsibilities

The roles and responsibilities of parties overseeing and executing Phase 1 of the
expanded IA are described below.

Owner — BMRD is the owner of the Property and the project.

Environmental Consultant and Engineer — Aspect is the environmental engineering
and consulting firm contracted by Owner. Aspect is the engineer-of-record for the
remedial injections. Aspect will oversee injection activities and will direct contractors on
the Owner’s behalf. Aspect will be responsible for ROW permitting and underground
injection control permitting described in Section 6.2.

Driller — Cascade Drilling Services is a Washington State-licensed driller that will be
subcontracted to Aspect to install new injection and monitoring wells.

Injection Contractor — In Situ Oxidative Technologies, Inc. (ISOTEC) will be
responsible for implementing remedial injections. ISOTEC is responsible for providing
the equipment and supplies necessary to implement injections according to this [AWP
Addendum, including obtaining a hydrant permit to supply clean mix water; procuring
treatment reagents; and furnishing equipment to mix, store, and pump treatment mixtures.
The Injection Contractor will be subcontracted to Aspect.

Other Subcontractors — Aspect will subcontract other entities to complete Phase 1
activities including analytical laboratories (Alliance Technical Group), a remediation-
and investigation-derived waste disposal company (Waste Management), and private
utility locator(s) (APS and/or CNI Locates). The reagent vendor (Terra Systems),
subcontracted to ISOTEC, is responsible for manufacturing and delivering the treatment
reagents. Aspect will subcontract SIREM Labs (SIREM) to conduct VFA and microbial
analyses and to provide the bioaugmentation culture. Aspect will subcontract EnviroFlux
to supply Passive Flux Meters.

All parties are responsible for the health and safety of their representatives while working
on Site. A Health and Safety Plan (HASP) to be used by Aspect personnel is included as
Appendix F.

6.2 Pre-Field Activities

The following activities will be necessary before Phase 1 work begins at the Site.

6.2.1 Underground Injection Control Permitting
The injection wells are considered Class V underground injection wells and are subject to
the Underground Injection Control (UIC) Program (WAC 173-218). The injection wells
will be registered with Ecology’s UIC program, under the existing UIC registration Site
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Number 33782. Following injections, the UIC registration will be updated to reflect the
completed injections.

6.2.2 Cultural Resources and Archaeological Significance

Assessment

The Site is located within the 200 feet of the U.S. Government Meander Line, established
in the mid-1800s to approximate historical shorelines of that era, and is subject to the
City of Seattle Director’s Rule 2-98 (Chapter 24.5.675 H, SMC), which requires
assessment of the archaeological significance of a project including intrusive ground
work. Therefore, Aspect will consult with the Washington State Department of
Archaeology and Historical Preservation (DAHP) prior to the start of Phase 1 work.
Recommendations from DAHP, such as regarding archaeological monitoring during
Phase 1 work, will be submitted to Ecology prior to initiating Phase 1 activities.

6.2.3 Street Use and Right of Way Permitting
Aspect will obtain the required street use permits (anticipated to include a Seattle
Department of Transportation [SDOT] Street Use Utility Major Permit [SUUMP], No
Parking permits, and a Noise Variance) and coordinate the well installation and injection
schedules with the City of Seattle Department of Transportation South Lake Union
Construction Hub Coordinator.

The SUUMP is anticipated to require that no work is conducted in the 9th Avenue North
ROW during peak hours of 6am to 9am and 3pm to 7pm. This would result in work being
conducted in the 9th Avenue North ROW between 9am and 3pm daily, Monday through
Friday. From 9am to 3pm, the rightmost southbound travel lane and adjacent bike lane of
9th Avenue North will be closed to traffic. We anticipate being permitted to close the
sidewalk on the west side of 9th Avenue North and reroute traffic to the east sidewalk.
These closures would remain in place Monday through Friday during working hours. We
do not anticipate work hour restrictions for 8th Avenue North or the Alley.

6.2.4 Coordination with Adjacent Property Owners and Public

Outreach

BMRD will contact the adjacent property owners that may be affected during the 1A
expansion work. At a minimum, the owners of the following properties will be contacted
(Figure 2): 800 Roy Street (Seattle Roy Aloha Shops); 701 to 753 9th Avenue North
(Block 79E); 900 Roy Street, 707/737 Westlake Avenue North (Block 77), Block 43, and
800 Mercer Street (800 Mercer Block); and the 8th Avenue North, Alley, 9th Avenue
North, and Roy Street ROWSs. A copy of the Ecology-approved version of this [AWP
Addendum will be provided to each property owner, and each owner afforded an
opportunity to review the plan and to meet with BMRD to discuss the work to be
performed and any concerns they may have regarding the work. Any access agreements
necessary to complete the planned work will be obtained prior to mobilization.

In addition to meeting with the adjacent property owners, BMRD will also assist Ecology
with conducting its public outreach program as requested.
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6.3 Well Layout and Installation

The wells to be installed within the downgradient area of the 1A, as described in this
IAWP Addendum, will be designated as DIA-1 through DIA-57. The planned layout of
new wells is shown on Figures 10 through 16 and is based on the objectives and approach
described in Section 5. A summary of proposed well construction details is provided in
Table 2. All new wells will be constructed as injection wells.

The Phase 1 injection well layout shown on Figures 10 through 13 (plan views) and
Figures 14 through 16 (section views) was developed to distribute reagent in select target
areas and delineate the CVOC plume consistent with the goals outlined in Section 5.1.

Horizontally, wells are aligned in transects within the feasible injection areas identified in
Section 5.1, which a