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REMEDIAL INVESTIGATION / FEASIBILITY STUDY REPORT
ULTRA CUSTOM CARE CLEANERS SITE
18304 BOTHELL WAY NE
BOTHELL, WASHINGTON

1. INTRODUCTION

This Draft Remedial Investigation / Feasibility Study (RIFS) report has been prepared for the
Ultra Custom Care Cleaners Site (the Site) located in Bothell, Washington (Figure 1). The RIFS
is being conducted under Agreed Order DE 9704, dated April 18, 2013, between the City of
Bothell (City) and the Washington State Department of Ecology (Ecology). Requirements under
the Agreed Order include preparation of this draft RIFS report, an Interim Action Work Plan for
source control, and a draft Cleanup Action Plan (dCAP) to address soil and ground water
contamination related to historical releases of hazardous substances at the Site. Various RI and
Interim Action activities have been performed at the Site over the past few years.

The City owns the property on which the Site’s source of contamination likely originated, and
the downgradient public rights-of way along which some contamination appears to have
migrated. Determination of the Site boundaries (i.e., the area where hazardous substances have
come to be located) are established in this RI. A vicinity map and Site location are shown on
Figure 1.

1.1. GENERAL SITE INFORMATION

The Site has previously been identified by Ecology as a State Cleanup Site and has been assigned
Cleanup Site Identification number 3172 and Facility Site Identification number 379891. The
assigned Site Manager is Sunny Becker (425-649-7187; hlin461@ecy.wa.gov).

The owner of the property in which the Site’s source of contamination likely originated from, the
City of Bothell (18415 101%* Avenue NE, Bothell, WA 98011; 425-806-6100, contracted HWA
GeoSciences, Inc. (HWA; 21312 30th Drive SE, Suite 110, Bothell, Washington 98021; 425-
774-0106; asugar@hwageo.com) to complete environmental consulting services including the
completion of a RI/FS report and dCAP.

1.2. SITE LOCATION AND DESCRIPTION

The property containing the source of contamination is owned by the City of Bothell, and Ms.
Nduta Mbuthia (425-806-6829, Nduta.Mbuthia@bothellwa.gov) is the City of Bothell’s
representative managing the environmental contract for the Site.

The source property consists of the addresses 18304 Bothell Way NE, Bothell, King County,
Washington 98011, located at 47.59442 degrees north and -122.20723 degrees west in the
northeast quarter of Section 7 of Township 26 north, Range 5 east. The King County Assessor's
Office lists the parcel numbers of the property as 072605-9003 and a portion of parcel number
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072605-9191. The combined legal descriptions for the parcels, which are included in the assessor
property account summary available on the county’s website, are described as:

LOT 8 AND 9 BOTHELL BLA #2016-09383 REC #20170126900003 SD BLA BEING LOT
10 & POR LOTS 7-8-9 BLOCK 5 BOTHELL CORRECTION PLAT TOWN OF & PROP
ADJ

The source property totals approximately 0.25 acres in size and includes a vacant lot that was
previously occupied by a former single story commercial building which most recently housed,
from north to south, the Ultra Custom Cleaners dry cleaning facility, Frank’s Hair Design hair
salon, and the Laundry Basket Laundromat. The building was demolished in June 2013.
Historically, two dry cleaners operated on this property. Raincheck Cleaners and Laundry
occupied a building from the 1950s through 1967 at the southwest corner of the parcel. That
building was demolished in 1967, and a new building was constructed and occupied by NuLife
Cleaner, apparently followed by Ultra Custom Cleaners, which was located at the northeast
corner of the parcel.

The properties to the north and east of the source property consist of the City of Bothell visitor
center, City Hall, municipal offices, and associated grassy areas. To the west of the source
property, across Bothell Way NE, is a recently constructed apartment building. South of the
source property, across NE 183rd Street are commercial properties occupied by Ranch Drive-In
and Washington Federal (bank). The Sammamish River is located approximately 1,145 feet
south of the source property. General location of the property is shown on Figure 1. Figure 2
shows the source property, other listed sites in the vicinity and the location of the Sammamish
River relative to the source property.

Per Washington’s Model Toxic Control Act (MTCA), a “Site” is defined by “the nature and
extent of contamination associated with one or more releases of hazardous substances prior to
any cleanup of the contamination. A Site is NOT defined by the property or parcel boundary.”
Site boundaries are established through the RI process. The Site as defined by MTCA therefore
consists of source property and any off-property areas that are impacted.

Figure 3 shows the approximate extent of the Site as defined by historic release areas and extent
of contaminants of concern (COCs) at concentrations greater than MTCA cleanup levels. The
contaminated soils and ground water originating from the source property are known to exist
beneath the Site itself and extend south and east onto the adjacent and inferred downgradient city
right-of-way (ROW) properties and nearby privately owned properties.

1.3. REGULATORY FRAMEWORK

The Site is listed in Ecology’s database as Ultra Custom Cleaners Site and is assigned Cleanup
Site Identification number 3172 and Facility Site Identification number 379891 for halogenated
organics confirmed in the ground water and suspected in the soil and surface from former dry
cleaning operations at the source property.

UCC RIFS 4 12 18.docx 2 HWA GEOSCIENCES INC.
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Ecology lists the Initial Investigation/Federal Preliminary Assessment as having been completed
on October 18, 2002 (Ecology, 2017). The Site has Brownfield status.

The RIFS is being conducted under Agreed Order DE 9704, dated April 18, 2013, between the
City of Bothell (City) and the Washington State Department of Ecology (Ecology).
Requirements under the Agreed Order include preparation of this draft RIFS report, an Interim
Action Work Plan for source control, and a dCAP to address soil and ground water
contamination related to historical releases of hazardous substances at the Site.

1.4. AUTHORIZATION / SCOPE OF WORK

HWA’s work for this project was authorized under Agreed Order DE 9704 with the City dated
April 18, 2013.

1.5. OBJECTIVES

This RI was completed per the Agreed Order and Washington Administrative Code (WAC) 173-
340, Model Toxics Control Act (MTCA) [Ecology, 2007]. The purpose of the RI is to evaluate
the nature and extent of contamination. The purpose of the FS is to develop and evaluate
cleanup action alternatives that protect human health and the environment by eliminating,
reducing, or otherwise controlling risks posed through each exposure pathway and migration
route. This RIFS also establishes cleanup standards per MTCA (WAC 173-340-700(3))
including:

e Cleanup levels for hazardous substances present at the Site
e The location where the cleanup levels must be met (point of compliance)

e Other regulatory requirements applicable to the Site

1.6. SITE HISTORY

The Facility (Site) name as listed in Ecology’s database is Ultra Custom Care Cleaners, which is
located at and around 18304 Bothell Way NE (also known as the Bothell-Everett Highway),
Bothell, WA 98011, at the northeast corner of the intersection of Bothell Way NE and NE 183rd
Street (Figure 1). The City currently owns the property from which the contamination likely
originated; this property is referred to herein as the former Case property (after the former
owners). Contamination has migrated off the former Case property, as described below.

The 0.25 acre rectangular former Case property included a former, single story commercial
building which most recently housed, from north to south, the Ultra Custom Cleaners dry
cleaning facility, Frank’s Hair Design hair salon, and the Laundry Basket Laundromat. The
building was demolished in June 2013.

Historically, two dry cleaners operated on this property. Raincheck Cleaners and Laundry
occupied a building from the 1950s through 1967 at the southwest corner of the parcel. That
building was demolished in 1967, and a new building was constructed and occupied by NuLife

UCC RIFS 4 12 18.docx 3 HWA GEOSCIENCES INC.
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Cleaner, apparently followed by Ultra Custom Cleaners, which was located at the northeast
corner of the parcel. Former dry cleaning operations released halogenated volatile organic
compounds (HVOC:s) to the soil and ground water at the Site/Case property which migrated to
downgradient public rights-of way (ROWs) and public and private properties. Figure 2 shows
properties and other listed sites in the vicinity. Figure 3 shows the extent of the Site which is
defined by the extent of chlorinated solvent contamination in soil and ground water.

Previous owners of the Case property, as identified in tax assessor records available online
include, but are not limited to, Robert L. and Edna E. Case (prior to 1996), Harold H. and
Mercedees (sic) H. Fricke (prior to 1994), Neil A. and Nancy L. McGee (1996), and City of
Bothell (1996 to 2017). No contact information for previous owners was available in the online
King County tax assessor records. The City of Bothell (contact information provided above)
acquired the Site in 2012.

1.7. SITE USE

The former Case property (source property) is currently a vacant lot that is paved on the western
half of the property and includes the concrete slab of the building previously located on the
eastern half of the property. Future development of portions of the original Case property (which
was re-parceled) and adjoining new parcels, includes a hotel and public plaza.

The downgradient portions of the Site consist of public ROWs (Bothell Way NE, NE 183%
Street, and Main Street), private properties (Ranch Drive In, Speedy Auto Glass), and City
owned properties (Lots EFG). At the time of this report, construction is underway on a multi-
way boulevard along Bothell Way NE. The City property (Lots EFG) is slated for future
development, the details of which are not yet known. No information is available on future site
use or development of the private properties.

Properties on the Site with MTCA or hazardous waste regulatory activity include 1) the Speedy
Auto Glass property, which is identified as leaking underground storage tank site, and 2) the
Bothell Landing site, which is under Agreed Order with Ecology.

No other environmental permits or violations were identified with regards to the tenants of the
downgradient properties associated with the Site.

Future land use at the Site with respect to existing and planned monitoring wells includes:

a) The source area, which is owned by the City, and will be a public park space (plaza). All
existing monitoring wells are anticipated to be preserved in this area.

b) The Bothell Way NE roadway, which is owned by the City. All existing monitoring
wells are anticipated to be preserved in this area.

C) The triangular lot (EFG) at the southern end of the Site is owned by City but will be sold
to a private developer. Access to existing monitoring wells will be impacted by building
construction and site development, therefore, alternate well locations have been proposed
to Ecology.

UCC RIFS 4 12 18.docx 4 HWA GEOSCIENCES INC.
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2. FIELD INVESTIGATIONS

2.1 PREVIOUS ENVIRONMENTAL INVESTIGATIONS

Several investigations have been performed at the former Case property, including CDM (2009,
2011, 2013), EHS International (2001a, 2001b), Farallon Consulting (2002, 2016),
Environmental Partners Inc. (2004), and HWA, (2011a, b, ¢, 2012, 2015, 2016, 2017).

Parametrix also conducted investigations in the vicinity of the property (2010). Investigations
have also been conducted south and downgradient of the property by CDM (2009, 2011), CDM
Smith (2013), and HWA (2007, 2008, 2009, 2011b, 2012, 2016, 2017) which help define the
Ultra Custom Care Cleaners Site limits.

Figure 4 depicts the approximate locations of the soil and ground water explorations at and
around the former Case property, seven of which (SB-5, SB-6, SB-7, B-13, B-14, B-15, and B-
16) were beneath the former (second generation) building. Sampling results indicated that soil
and ground water at the property contained HVOC:s, primarily the dry cleaning solvent
tetrachloroethylene (a.k.a., perchloroethene or PCE), and associated degradation compounds
trichloroethylene (TCE) and cis-1,2-dichloroethylene (cis-1,2-DCE). HVOC:s in soil were either
not detected or detected at concentrations below Ecology’s Model Toxics Control Act (MTCA)
Method A cleanup levels. However, PCE, TCE, and cis-1,2-DCE concentrations in ground
water exceeded the MTCA Method A cleanup levels for these compounds with the highest
concentrations occurring in the southwest corner of the site where the former Raincheck
Cleaners and Laundry building was located. Storm water samples collected from storm water
catch basins SS-1 and SS-2 contained PCE concentrations above the MTCA Method A cleanup
level of 5 micrograms per liter (ug/L). In addition, a soil sample from upgradient monitoring
well MW-2 contained gasoline-range petroleum hydrocarbons at a concentration exceeding the
MTCA Method A cleanup level, which was attributed by Farallon Consulting (2002) to a
cleaning compound similar to Pine-Sol. Ground water from this well did not contain any
petroleum hydrocarbons above laboratory reporting limits. In November 2015, a small heating
oil UST was removed from below the footprint of the second generation building previously
located on the former Case property (details regarding the removal discussed below). Diesel was
detected below the MTCA Method A cleanup level in confirmation soil samples collected from
the excavation. No gasoline was detected in these confirmation soil samples. No other apparent
current or historical sources of petroleum hydrocarbons exist at the former Case property, and no
petroleum hydrocarbons have been detected in any other soil or ground water samples at the
property. Soil and/or ground water samples collected from borings completed by HWA in 2013
(CasePP12 and CasePP13), and by Environmental Associates in 2016, did not contain any
petroleum hydrocarbons above laboratory reporting limits (Figure 4).

The results of the EHS International, Farallon Consulting, and Environmental Partners site
investigations indicated that the source of the PCE and related degradation products was the
former Raincheck Cleaners and Laundry facility.

UCC RIFS 4 12 18.docx 5 HWA GEOSCIENCES INC.
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The Environmental Partners Inc. (2004) investigation included three direct push soil borings
located on the western edge of the adjacent City Municipal Shop and Garage property (B-10, B-
11, and B-12 on Figure 3). The Environmental Partners report states that no HVOCs were
detected in three soil samples collected just above the water table at these locations; however, the
report omits the laboratory reports for these three soil samples. Ground water samples collected
from the three direct push borings contained PCE in concentrations exceeding the MTCA
Method A cleanup level of 5 ng/L. In late March - early April 2010, Parametrix performed an
environmental site assessment of the City properties to the east of former Case property
(Parametrix, 2010). Parametrix advanced five soil borings on the City properties (some of which
are shown on Figure 3) using a truck-mounted hollow stem auger drill rig. Ground water
samples were collected at all five boreholes; however, only two of the ground water samples,
SB-02 and SB-05, were analyzed for HVOCs. From the analytical data Parametrix concluded
that no significant soil contamination is present at the City’s property; similarly, the ground
water samples also did not contain contaminants at concentrations above MTCA Method A
cleanup levels.

CDM (CDM, 2009) performed a Phase II Environmental Site Assessment of the City’s
downtown redevelopment area. To evaluate HVOC distribution in the area, CDM used a direct
push rig to collect soil and ground water samples along Bothell Way NE adjacent to and south of
the former Case property (locations B2, B3, B§, B10, B11, B12, and B18 on Figure 3). CDM
concluded that PCE contaminated ground water that apparently originates at the former
Raincheck Cleaners and Laundry facility is migrating south along utility corridors in Bothell
Way NE. Similarly, in 2008 HWA GeoSciences found PCE in concentrations exceeding the
MTCA Method A cleanup level in two ground water samples collected in monitoring wells
(installed as part of geotechnical engineering studies for future roadway improvements) south of
the former Case property (locations BB-2 and BB-3 on Figure 3).

CDM conducted another study in 2011 to further investigate the extent of contamination
downgradient of the former Case property on properties east of Bothell Way NE. CDM installed
and sampled eleven direct push borings, identified as B19 to B29, most of which did not contain
HVOC:s in soil or ground water above MTCA cleanup levels, confirming that the HVOC plume
south of the former Case property is migrating south primarily along Bothell Way NE (CDM,
2011).

HWA conducted a study in 2011 at areas adjacent north, east, and south of the former Case
property which included drilling and sampling 13 direct push borings, CH-B1 to CH-B13,
(HWA, 2011b). Four borings were installed on the adjacent north parcel to determine if any
impacts were present north of the property. No HVOCs were detected in soil or ground water
collected at these borings. Five borings were installed on the adjacent parcel east, and four
borings in the 183rd Street right-of-way to the south, to precharacterize soil and ground water for
construction of future storm and sanitary sewer utilities in these areas, as part of the City Hall
municipal complex. These borings helped define the ground water plume as only extending east
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of the former Case property 30 feet or so, and confirmed higher HVOC concentrations south of
the former Raincheck building, at the southwest corner of the property (HWA, 2011b).

Also in 2011, HWA conducted a site inspection and limited sampling in the (then) active Ultra
Custom Cleaners dry cleaning facility located at 18304 Bothell Way NE, in the north portion of
the former Case property (HWA, 2011c). The purpose of this study was to evaluate if recent
practices had exacerbated known contamination issues on the property, and if the Ultra Custom
Cleaners dry cleaning facility had contributed to ground water impacts. HWA inspected the
facility, interviewed the operator, and collected samples of water and sediment in interior drains,
and exterior sanitary and storm drain catch basins. HWA also collected shallow soil samples
beneath the floor slab inside the dry cleaners building. Figure 5 shows the sampling locations.
HVOC detections in interior floor drains and exterior storm water catch basins indicated likely
chronic, low level interior releases of PCE, including spillage to the floor and discharge to the
sanitary sewer drains, as well as a possible historic release to a storm drain catch basin, although
the current dry cleaners does not appear to be the source of the ground water HVOC plume at
and south of the property (HWA, 2011c).

In December, 2011, HWA sampled soils and ground water along Bothell Way NE (formerly
SR527) as part of the Bothell Way NE storm drainage improvements project, to characterize
trench spoils for disposal, as well as to further define the limits of the Ultra Custom Care
Cleaners HVOC plume. Four borings were also advanced and sampled (soil and ground water)
within existing sanitary and storm sewer trenches to determine if the existing utility trenches
were acting as conduits for HVOC contamination. Ground water in all four existing utility
trench backfill borings contained PCE above cleanup levels, at concentration ranging from 13 to
32 ng/L. These values are generally consistent with ground water concentrations previously
measured in nearby borings within the roadway (CDM, 2009), although the concentrations are
higher than those measured in the nearby HWA borings in the roadway in native soils. These
results suggest that the utility trenches are acting as conduits for HVOC contamination to some
extent, although permeable native and fill soils in the roadway also contain similar
concentrations in some areas (HWA, 2012).

In May 2013, CDM Smith performed additional sampling to better define the southeastern limits
of the Ultra Custom Care Cleaners HVOC plume along the former Woodinville Drive / SR 522.
HVOCs in ground water originating from the former Case property have been detected all along
Bothell Way NE from the former Case property to the intersection of former SR522 and onto the
Bothell Landing property (Figure 3). HVOC concentrations generally decrease eastward from
the SR522 / Bothell Way NE intersection, although a gap in ground water data existed just east
of that intersection. Further to the east a group of higher HVOC concentrations were detected at
and near the Riverside property. CDM Smith drilled and sampled seven soil borings to complete
this data gap and ascertain if the two HVOC plumes were related or contiguous. The HVOC
concentrations observed in Riverside property ground water were thought to be related to the
Ultra Custom Care Cleaners HVOC plume because

1. They were directly downgradient of the intersection of Bothell Way NE and SR522,
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2. There were no soil HVOC impacts detected at the Riverside property,
3. There were no identified historic sources of HVOCs on the Riverside property, and

4. The one potential nearby source, a former cleaners, was ruled out due to numerous clean
(no HVOC:s detected in ground water) borings downgradient of that property.

CDM’s findings suggest that the HVOC concentrations detected at and near the Riverside
property are not contiguous with the Ultra Custom Care Cleaners HVOC plume, and may be
from a separate source (CDM Smith, 2013).

In October 2013, HWA conducted additional site investigations per the September 12, 2013
Data Gaps Work Plan. This work included drilling and sampling 30 direct push borings at the
former Case property, and sampling soils, soil gas, and ground water.

Based on the 2013 RI investigation, PCE was detected in soils on the former Case property in
four locations at concentrations slightly exceeding MTCA Method A cleanup levels, suggesting
a source area at the southwest corner of the property, at the former location of the Raincheck
Cleaners building. PCE concentrations ranged up to 120 pg/L. Based on the soil and ground
water PCE concentrations detected, this does not suggest the presence of non-aqueous phase
liquid (NAPL) in the soil, or a concentrated soils source for the ground water plume. The
HVOCs TCE and cis,1,2-DCE were also detected in soils at the former Case property, but at
concentrations below MTCA Method A cleanup levels. The pattern of soil HVOC concentrations
does not suggest a source associated with the former Ultra Custom Care Cleaners facility, or
underground utilities on the property.

Based on the 2013 RI investigation, PCE was detected in ground water at and south of the former
Case property, with the highest concentrations (up to 1700 ug/L) detected at the southern
property boundary, near NE 183rd Street. Similar to the soils data, the ground water results do
not suggest the presence of NAPL, and indicate a source at or near the former location of the
Raincheck Cleaners building.

On August 3 and 4, 2015, HWA advanced 10 direct-push borings, borings S1 to S4 and G1 to
G6, on the north and east-adjoining properties to the former Case property to further delineate
PCE impacts in the vicinity of the property (HWA, 2015b). Boring locations are depicted on
Figure 4. Borings were advanced to depths of up to 22 feet below ground surface (bgs) and soil
and ground water samples were collected from 9 of the 10 borings. Analytical results for soil
samples analyzed from depths ranging between 2.5 to 18 feet bgs indicated that PCE below the
MTCA Method A cleanup level was present in all 9 of the borings. Other HVOC:s that are
degradation products of PCE such as TCE, cis-1,2-DCE, and Vinyl Chloride (VC) were not
detected. PCE, but none of its degradation products, was detected in each of the 9 ground water
samples submitted for analysis. Ground water samples from three borings advanced adjacent to
the southeast corner of the former Case property contained PCE concentrations exceeding the
MTCA Method A cleanup level. PCE concentrations were below cleanup levels in the remaining
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6 ground water samples analyzed. Figure 4 shows the compiled soil and ground water data at and
near the Ultra source area / former Case property.

On November 15, 2015, a heating oil underground storage tank (UST), with some PCE dissolved
in the heating oil, was removed from the former Case property (HWA, 2016). The UST was an
approximately 475-gallon, welded steel UST, with ten visible “pin holes” observed during the
removal. The product lines were crimped and cut prior to removal and did not contain product.
All lines extending from the UST into the surrounding soil were left in place. The tank was
exposed, cleaned and removed under the approval and supervision of the City of Bothell fire
marshal. Residual tank contents and cleaning fluids were collected and transported off site by
CCS, and disposed of at the Stericycle facility while the UST itself was transported off-site for
disposal at EH Recycling. Dimensions of the excavation measured approximately 8 feet wide, 12
feet long, and 7.5 feet deep. No staining was observed in the soils adjoining and immediately
underlying the UST. Five confirmation soil samples; one from each sidewall and one from the
excavation bottom, were collected and analyzed for diesel and oil-range total petroleum
hydrocarbons (TPH) and for HVOCs. None of the analyte concentrations in the soil samples
exceeded MTCA Method A clean up levels, indicating no release from the tank had occurred.
Figure 6 depicts the location of the removed UST and confirmation soils samples collected from
the excavation.

In August 2016, Farallon Consulting (Farallon) completed a Limited Groundwater Investigation
Report on a property located southeast of the former Case property (Farallon 2016). Farallon
advanced one boring, FB-9, to a depth of 50 feet bgs that was located southeast of the previously
mapped Ultra HVOC ground water plume limits (Figure 3). Farallon collected reconnaissance
ground water samples from sandy layers at three depth intervals of 22, 27, and 32 feet bgs from
boring FB-9. PCE was detected at concentrations of 8.7 and 5.8 pg/L, which is above the MTCA
Method A cleanup level, in the ground water samples collected from 27 and 32 feet bgs,
respectively. PCE was detected below the cleanup level in the 22 foot bgs depth interval ground
water sample. TCE, cis 1,2-DCE, and VC were not detected above the laboratory detection
limits in any of the FB-9 ground water samples collected. These results indicated that soils
containing PCE exceeding cleanup levels was similar to the limits previously estimated while the
boundaries of the PCE ground water plume were noted to extend further east than previously
estimated.

1. Several rounds of quarterly ground water monitoring have occurred at the Site from
February 2015 to April 2017 (HWA, 2015-2017). Ground water monitoring well
locations are shown on Figure 3. Based on these past ground water investigations and
monitoring data, concentrations of PCE and its degradation products exceeding
MTCA Method A cleanup levels are present in ground water beneath the Site
extending from the former Case property, along the east side of Bothell Way NE, to
just south of Main Street. Post remediation ground water monitoring was performed
for two years (eight quarters) to evaluate the effectiveness of remediation efforts,

UCC RIFS 4 12 18.docx 9 HWA GEOSCIENCES INC.



April 12,2018
HWA Project No. 2007-098

including chemical oxidation injections in May 2014 and two subsequent rounds of in
situ bioremediation injections. Quarterly monitoring indicated that remedial efforts
had been successful in reducing HVOC concentrations in the source area and down
gradient wells with favorable indicators for continuing reductive dechlorination in
almost all wells with HVOC impacts above cleanup levels.

In June 2016, Environmental Associates Inc. conducted limited subsurface sampling and testing
on behalf of a potential purchaser of property north of the main source area. The testing included
soil and ground water sampling at 22 direct push borings in a grid pattern over the north part of
the former Case property and south part of the adjoining north parcel. Environmental Associates
borings in areas not previously sampled by others are shown on Figure 9. Environmental
Associates borings where HVOCs were not detected, but at higher detection limits than
detections in other nearby borings, are not shown. Tables 10 and 2R summarize the analytical
results. Results of the study indicated no TPH exceeding MTCA method A cleanup levels in soil
(of 69 samples) or ground water (22 samples) in the area near MW-2, and no HVOC impacts to
soil or ground water exceeding cleanup levels except one shallow soil sample (EAB-15) south of
MW-2, with a detection of 0.21 mg/kg of PCE at a depth of three feet (Figure 9). No HVOCs
were detected in the sample beneath it (eight feet depth), in ground water at that boring, or in the
five borings surrounding this location. Environmental Associates described this detection as
isolated, and possibly related to a former side sewer in the area (Environmental Associates,
2016).

In April and May 2017, HWA advanced 10 borings, UCCB-1 to UCCB-10, to depths ranging
between 40 and 45.5 feet bgs utilizing a truck mounted hollow stem auger drill rig (HWA 2017).
Borings were advanced between the known extents of the Ultra and Riverside HVOC ground
water plumes to address data gaps regarding the extent of PCE in the deeper portions of the
aquifer (Figures 12, 13, 14). The reconnaissance ground water samples were collected via
temporary wells installed at three separate depth intervals in each boring, a shallow (1-20 feet
bgs), an intermediate (18-34 feet bgs), and a deep (35-45 feet bgs) ground water interval depth.
Ground water samples were submitted for chemical analysis of HVOCs with one follow up soil
sample analysis conducted from each boring. The two northernmost borings, located within the
formerly known limits of the HVOC plume, had PCE detections above MTCA Method A
cleanup level in the intermediate and deeper portions of the aquifer and one had a VC detection
above the cleanup level in the intermediate portion of the aquifer. A ground water sample
analyzed from a boring located southeast of the previously delineated southeastern extent of the
plume, also had detections of PCE above cleanup levels in both the intermediate and deeper
portions of the aquifer, while the shallow ground water sample collected from this boring was
non-detect for PCE.

Based on the ground water analytical results obtained from this investigation, the downgradient,
southern end of the HVOC plume from the Ultra Site extends further south and southeast than
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previously estimated, with low HVOC detections in the intermediate and deeper portions of the
aquifer. The results from this investigation also concluded that the Ultra HVOC plume is discrete
and not commingled with the Riverside HVOC located further south. The PCE concentrations
decreased with distance traveled to the southeast, and with depth from the intermediate to the
deeper zone. Soil samples were selected for analysis based on the highest detections of HVOCs
from the corresponding depth ground water sample. None of the soil samples collected from
each boring (at depths with the highest HVOC ground water concentrations) contained any
HVOC exceeding cleanup levels. Six of the 10 soil samples did not contain any HVOCs above
laboratory reporting limits. This suggests no source areas at or near any of these borings.

In February, 2018, HWA advanced 8 direct push borings, UCCB-11 to UCCB-18, located side-
and up-gradient of the main source area at the Site (just east of the former building foundation),
on and near a parcel of land sold by the City to a hotel development group. Eight shallow
reconnaissance ground water samples and one intermediate depth ground water sample were
collected from the borings and analyzed for HVOCs. The boring locations were selected by
Ecology, at 7 locations of former soil borings/ground water samples, and one new location. One
existing monitoring well located upgradient of the source area, UCCMW-15, was also sampled.
The ground water samples were collected from areas along the known upgradient extents of the
Ultra HVOC plume to investigate the extent of HVOC concentrations in the shallow and
intermediate aquifer on the parcel of land slated for hotel development. The borings were
advanced to depths ranging between 15 and 35 feet below ground surface (bgs) utilizing a track
mounted GeoProbe 7822DT direct push drilling rig. Boring locations are shown on Figure 11A.

Eight reconnaissance ground water samples were collected via temporary wells installed at first-
encountered, shallow (10-20 feet bgs) ground water, and one ground water sample was collected
at an intermediate (29-34 feet bgs) depth.

Ground water data from the reconnaissance sampling is summarized on Table 2P. Figure 11A
shows the most recent PCE groundwater concentrations from 2011 to 2018, i.e., past co-located
PCE data that has been superseded by the new data is not shown. Table 2Q shows a comparison
of co-located ground water data from samples collected in 2018 vs. in 2015, 2014, 2011, and
2004 (the most recent for each location shown). The study area was formerly on the uphill side
of a retaining wall, but was regraded in 2016 into more of a gentle slope. Current land elevations
at most of the boring locations are therefore up to 5 feet lower than prior to 2016. Sampling
depths shown for the 2018 vs. 2015 and earlier borings represent the same water-bearing zones;
i.e., first encountered ground water prior to 2015 was up to 5 feet deeper than in 2018.

Based on the ground water analytical results obtained from this investigation, the HVOC plume
from the Ultra Site source area has decreased in size along its northeastern edge, with current
HVOC detections slightly exceeding cleanup levels remaining only in two locations closest to
the source area (UCCB-15 and 16). PCE concentrations at all previously sampled locations have
decreased. An intermediate depth ground water sample collected from UCCB-14 did not contain
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HVOC:s in ground water exceeding detection limits. The presence of PCE daughter products (VC
and DCE) in boring UCCB-16 is indicative of biological activity occurring from the in-situ
bioremediation activities performed by HWA in March 2016 (HWA, 2018).

2.2 SITE CHARACTERIZATION

2.2.1. Sampling and Monitoring

Soil, soil vapor, and ground water sampling at multiple locations on and in the vicinity of the

Site was conducted by HWA and other consultants utilizing various investigation methods (test
pits, soil borings/probes) and sampling methods (grab sampling, quarterly monitoring). Details
regarding various sampling and monitoring activities at the Site are described in Section 2.1
above. These various investigations were performed in accordance with appropriate industry and
regulatory standards with sample collection based on depths, lithology, and/or field screening.
Ground water monitoring wells were also constructed according to Ecology regulations generally
utilizing 2-inch diameter PVC casing and premanufactured slotted screens with development of
the well occurring after construction of the well was completed.

2.2.2. Topography

The general topography of the entire Site slopes down from north to south towards the
Sammamish River. The former Case property is generally flat, with elevations from 46 to 47 feet
above mean sea level. To the east, the adjacent property is approximately 10 feet higher in
elevation (elevations of 58 to 60 feet). The area around Bothell Way NE, south of the former
Case property, slopes down to the south, at elevations between approximately 30 to 60 feet
above mean sea level.

2.2.3. Site Geology

The Ultra Custom Care Cleaners Site is located within the Puget Sound Lowland, a north-south
trending structural and topographic depression bordered on the west by the Olympic Mountains
and on the east by the Cascade Mountains. The area is characterized by gently rolling glacial
drift plains covered with small ridges, hills, and depressions formed by the continental ice sheet
that covered the area during the Pleistocene Epoch and retreated approximately 12,500 years
ago. Most of northwestern King County is mantled by glacial deposits (including gravel, sand,
silt, clay, boulders), which are commonly over 150 feet thick (Liesch and others, 1963). The
Sammamish river is located south of the Site, and the northern edge if its associated alluvial
valley lies is mapped as occurring around the middle of the Site, just north of Main Street.

The entire Site therefore spans a geologic contact, from glacial outwash sands at the north end

(former Case property) to quaternary alluvial silts and silty sands in the southern half. Appendix
C contains boring logs for explorations within the study area.
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Former Case Property/Source area — Information obtained from borehole logs at and near the
former Case property area indicate that soils consist mainly of loose to medium dense silty sand
and fine- to medium-sand with varying percentages of gravel. HWA GeoSciences (2008)
interpreted the near-surface strata in this area as being Vashon age recessional outwash deposits.
The recessional outwash sediments were deposited by meltwater flowing from the receding
Vashon glacier, and were not overridden by the glacier. Overlying the recessional outwash
deposits in most exploration locations is fill consisting predominantly of silty sand.

4. Underlying the recessional outwash is glacial till. Environmental Partners Inc. (2004)
observed a sandy silt with gravel horizon beginning at 36 to 40 feet bgs in eight direct push
explorations advanced in the southwest area of the former Case property; one direct push
exploration, B-1 (Figure 4), penetrated four feet of the sandy silt with gravel horizon before the
exploration was terminated so its total thickness is unknown. Environmental Partners Inc. stated
that the sandy silt with gravel horizon serves to limit the potential downward migration of PCE
and its degradation products that are denser than water. A geotechnical report conducted for the
east and north adjoining City Hall project reported similar surficial fill over outwash sands, with
underlying dense to very dense silty sand with gravel (interpreted as “till like”) at depths of
around 30 feet near the former Case property (Terra, 2011).

Bothell Way NE/City Right-of-Way — Explorations at the Site along Bothell Way NE are
underlain by up to 10 feet of silty sand and gravel material characterized as fill overlying alluvial
soil consisting of interbedded silt, silty sand, and sand. Alluvial soils extended to the maximum
explored depths of 50 feet bgs. Depth of alluvium is expected to increase with proximity to the
River, i.e., to the south.

2.2.4. Site Hydrogeology

A The ground water table at the former Case property occurs approximately 7 to 11 feet bgs; and
at greater depths (15-20 feet bgs) under the higher elevation areas east of the former Case
property. Depths to ground water are generally between 5 and 10 feet bgs in the southern portion
of the RI area, along Bothell Way NE from south of the former Case property to Main Street.

The estimated ground water flow direction at the former Case property is toward the south-
southwest at a gradient of 0.02 to 0.03 feet/foot (Terra, 2011). Figure 7 shows the ground water
gradient measured at the former Case property and nearby City property in July 2011. The
regional shallow ground water gradient is more to the southeast, towards the Sammamish River.
Figure 8 shows the ground water gradient measured across the entire Bothell downtown area on
September 13, 2102. The localized deflection of gradient to the southwest near the former Case
property may be due to the relict Horse Creek channel.

Aquifer properties. Aquifer properties at and near the site were measured and estimated in a
variety of ways, including materials laboratory direct testing, estimation of aquifer properties
from materials laboratory testing, and in situ monitoring well (slug) testing.
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Hydraulic conductivity of similar soils at the adjacent east City Hall site was estimated by Terra
Associates using grain size testing and slug testing, with estimates of around 2 feet/day, or 7x10™*
cm/sec (Terra, 2011). Hydraulic conductivity of the water-bearing zone at the south end of the
RI area, at the Bothell Landing site, was estimated using slug testing data at around 7 to 26
feet/day (2x107 to 9x10~* cm/sec) (Parametrix, 2009).

HWA laboratory testing of selected soils samples at and near the former Case property is
summarized below.

PP3-1- PP3-12- PP8-5- | PP8-10- | UCCMWS8- | UCCMW?7-

7.2 16 10 12 15 15
ASTM class SP-SM SP-SM SP SP-SM SM SM
Total solids, ARI (%) 94.56 86.27 96.49 85 88.56 84.98
Moisture content (%) 5.44 13.73 3.51 15 11.44 15.02
Cation exchange capacity (meq/100g) 1.65 2.18 1.52 3.92 5.58 2.27
Organic content (%) 0.9 0.8 0.9 1.1
pH 6.66 6.62 6.71 6.39
Permeability (cm/sec) 3.1E-03 1.0E-03 1.3E-05 3.9E-05
Void ratio 0.706 0.527 0.435
Total Porosity (%) 41.4 345 30.3
Effective porosity (%) 40.7 43.6 48.9 48.3
Air-Filled Porosity (%) 23.9 20.1
Dry Bulk Density (pcf) 100.6 112.4 115.2

SP-SM - poorly graded SAND with silt
SP - poorly graded SAND

A summary of hydraulic conductivity (which is the permeability with respect to ground water)
values measured or estimated for the Site is provided below:

cm/sec | ft/day
HWA slug testing Case MW-1 5.9E-04 1.7
Terra Assocs (2011), estimated from grain size and slug
testing 7.1E-04 2.0
HWA lab Permeability Sample B 1.0E-03 2.8
HWA slug testing UCCMW-6 1.3E-03 3.6
HWA slug testing UCCMW-9 1.3E-03 3.7
HWA lab Permeability Average 1.3E-03 3.7
HWA lab Permeability sample A 3.1E-03 8.8
HWA estimates from Terra's grain size data 7.1E-03 20.0
HWA grain size sample B 1.5E-02 42.8
HWA grain size average 1.1E-02 31.4
HWA grain size sample A 2.5E-02 70.9
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These physical properties were used to design the interim action in situ cleanup efforts, and
generally indicate clean, porous, relatively permeable sands in the source area. Measured
permeabilities of the outwash sands ranged from 0.0025 to 0.003 cm/sec (3 to 70 ft/day), with
lower permeabilities measured in the siltier sands. In general, hydraulic conductivities and
porosities are higher in the north half of the Site, where recessional outwash sands are present.

Ground water velocities. In general, assuming an effective porosity, ne, of 0.40 for the aquifer
materials at the site, hydraulic conductivity (K) of 3 to 70 feet/day, and a gradient (i) of 0.02 to
0.03 ft/ft, ground water flow velocities in the water-bearing zones, based on the relationship V =
Ki/ne are estimated to range from 0.15 to 5 feet/day, or 55 to 1,900 feet/year. In general,
hydraulic conductivities and ground water velocities are higher in the north half of the Site,
where recessional outwash sands are present.

Seasonal variation. Seasonal variation in ground water levels is expected to be on the order of
one to two feet, based on a compilation of ground water levels for various sites in the RI study
area (e.g., Bothell Landing, Bothell Service Center, Northshore School District).

2.2.5. Surface Water

A Horse Creek is the historic drainage in the project area, and is currently entirely tight-lined at
and along the Site in pipes, which formerly discharged into the Sammamish River approximately
600 feet south of the south end of the Site. The Horse Creek culvert, or the original creek
location west of Bothell Way NE, potentially creates a hydraulic divide west of the former Case

property.

The Horse Creek drainage system was largely re-routed in 2016 to a new drainage system some
600 feet west of the Site, consisting of a series pipes, culverts, and created (artificial) open
channel segments. The new system is lined with impermeable membranes in areas of known

contamination such that no interaction of ground water and surface water will occur. Figure 2
shows the former and new locations of the Horse Creek Channel.

2.3 SAMPLING/ANALYTICAL RESULTS

This draft RI was prepared using multiple sources of data, i.e., including RI activities performed
under an RI work plan, and multiple environmental investigations performed under work plans
or sampling and analysis plans following guidelines established under MTCA (i.e., substantially
equivalent to MTCA).

This section presents an assessment of the nature and extent of contamination, determination of
contaminants of concern, development of the conceptual site model (CSM), identification of
applicable or relevant and appropriate requirements (ARARs), and assessment of risk and
associated cleanup standards based on results of previous remedial investigations conducted at
the Site.
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2.3.1. Nature and Extent of Contamination

This section describes the nature and extent of contamination by area, rather than by COC or
media, due to the large and varied nature of the Site. Ground water in the RI area has been
affected by HVOCs. The dry-cleaning solvent PCE, as well as its breakdown products, TCE,
cis-1,2-DCE, and VC have been detected in multiple ground water samples throughout the area.
In the progression of natural biodegradation by reductive dechlorination, PCE (four chlorine
atoms), degrades to TCE (three chlorine atoms), to DCE (two chlorine atoms), then to VC (one
chlorine atom). Upon complete dechlorination (under ideal conditions), VC can degrade to
ethene. The apparent source of these HVOC:s is the former Raincheck Cleaners and Laundry
facility that was located at the southwest corner of the former Case property, at Bothell Way NE
and NE 183" Street until 1967. Tables 1 and 2 summarize detections of HVOCs in soil and
ground water in the RI area.

Former Case Property/City Properties — Investigations prior to 2013 indicated that chlorinated
solvents detected at the former Case property and city properties, including the NE 183rd Street
ROW, primarily included PCE in several ground water samples, one of which had a
concentration of 6,400 pg/L from a ground water grab sample collected between 8 and 12 feet
bgs in direct push exploration B-1 (Figure 4). Ground water impacts on City properties indicated
that the HVOC plume extended east (and generally upgradient) of the former Case property and
in 183rd Street, located south of the former Case property. Soil samples collected from these
investigations indicated that HVOC:s in soil were either not detected or at concentrations below
Ecology’s Model Toxics Control Act (MTCA) Method A cleanup levels.

Explorations conducted at and adjacent to the former Case property from 2013 to 2015 indicate
the following:

e Soil — Of 71 borings and 135 soil samples analyzed on and adjacent to the former Case
property, only 5 showed any HVOCs exceeding cleanup levels. Table 1 summarizes the
soils data, and Figure 9 shows the soil data. Borings CasePP-1, CasePP-7, CasePP-24,
and CasePP-30 located in the southern portion of the Case property, had PCE
concentrations ranging from 0.057 to 0.12 mg/kg, slightly above the soil cleanup level.
Boring EAB-15 had PCE at a depth of three feet of 0.21 mg/kg, with no PCE detected
below or surrounding that sample, or in ground water at that location. This isolated
detection was attributed to a former side sewer in the area. These findings suggest there is
no concentrated PCE source area in soils on or adjacent to the former Case property, and
no dense non-aqueous phase liquid (DNAPL).

e Soil gas — Shallow (5 to 10 feet) soil gas concentrations (collected with a photoionization
detector in 31 direct push borings) ranged from 0 to 26.2 parts per million by volume
(ppm), and are plotted on Figure 10. The pattern is generally consistent with the highest
soil gas concentration detected in the same boring as the highest PCE detection in soil.

e Ground water - Table 2 summarizes the ground water data, and Figure el 1 shows the
ground water data contoured. Results indicate the highest PCE concentrations are located
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in the vicinity of the southwest corner of the former Case property with the highest
detection (1,700 pg/L in boring PP-14) in the sidewalk on the north side of 183 Street.
Ground water samples collected after remedial in situ bioremediation injections from
monitoring wells on the former Case and downgradient City properties indicate that
HVOC concentrations have decreased. In some cases, such as from monitoring well
UCCMW-18 located adjacent to the above-mentioned B-1 boring, and MW-1 located
adjacent to PP-14, significant decreases in PCE concentrations have occurred with the
most recent ground water samples collected from these wells exhibiting PCE
concentrations below the MTCA cleanup level.

Bothell Way NE / Right-of-Way — Direct push soil and ground water sampling by CDM and
HWA along and east of the Bothell Way NE Right-of-Way, south of the former Case property,
suggests the HVOC plume is traveling mainly along the roadway with some impacts along the
very eastern edge of the commercial properties to the west of Bothell Way NE. No HVOCs were
detected in ground water exceeding the 5 pg/L MTCA method A ground water cleanup level on
properties east of the Bothell Way NE roadway in the north half of the block between NE 183
Street and Main Street (CDM, 2009, CDM, 2011). PCE and vinyl chloride in ground water
exceeding MTCA method A ground water cleanup levels, with concentrations ranging up to 94
pg/L in the vicinity of the former SR522 roadway where it intersected with Bothell Way NE.

Lot EFG/Bothell Landing — The former Bothell Landing property (now owned by the City) is
the subject of another Agreed Order with Ecology, and is located at and around the new
intersection of Bothell Way NE and SR522, downgradient of the former Case property. Phase 11
environmental site assessments conducted by HWA in 2007 and a remedial investigation
conducted by Parametrix in 2009 indicated HVOC impacts to ground water in the northern
portion of the property. The absence of soil impacts or a likely historic source of HVOCs on the
property led to the conclusion that the HVOCs were coming from the upgradient Ultra Site
(HWA, 2007; Parametrix, 2009).

In April and May 2017, HWA advanced 10 borings to depths ranging between 40 and 45.5 on
and in the vicinity of the Lot EFG and Bothell Landing property. Based on the results of this and
all prior investigations, the downgradient, southern end of the Ultra HVOC plume now extends
into the northern part of the Bothell Landing Site (although no longer on the former Bothell
Landing property) and on to the northern part of Lot EFG, with low HVOC detections in the
intermediate and deeper portions of the aquifer (Figures 11, 12, 13). None of the soil samples
collected from each boring in the vicinity of Lot EFG and the Bothell Landing Site (at depths
with the highest HVOC ground water concentrations) contained any HVOC exceeding cleanup
levels.

Sammamish River — The numerous site investigations performed in the area indicate that
HVOC contamination originating in the Ultra Custom Care Cleaners Site has not migrated to the
Sammamish River via either surface water or ground water pathways.
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Depth profiling — PCE is denser than water, and at some sites has a tendency to “sink” to the
bottom of an aquifer, or even to underlying aquifers. Evaluating vertical concentration gradients
requires sampling from different depths at the same locations. Existing ground water data in the
RI study area where vertical concentration gradients can be evaluated include:

e Former Case property — MW1 was sampled at two depths (5-15, 26-29 feet) with an order
of magnitude decrease with depth (Farallon, 2002)

e Former Case property — Nine borings were sampled at three different depths; HVOCs
decreased with depth in all borings (Environmental Partners Inc., 2004)

e Former Case property — two direct push borings in the 2013 investigation near the source
area were sampled at two depths, (7-12 feet) and (20-25 feet). Results indicated a pattern
of decreasing concentration with depth, with a general order of magnitude decrease in the
deeper samples.

e Recent investigations conducted by HWA in April and May 2017 in the vicinity of Lot
EFG and the Bothell Landing Site show some higher HVOC concentrations in
intermediate depths (18-34 feet bgs) than at shallow depths (1-20 feet bgs), but no higher
concentrations in the deeper zone (35-45 feet bgs) than in the intermediate.

2.3.2. Contaminants of Concern

Based on background information and analytical data from previous studies presented in Section
2.3, contaminants of concern (COCs) identified in soils and/or ground water at the Ultra Custom
Care Cleaners Site include:

Soil:
e Chlorinated solvents (mostly PCE) in soil at the former Case property, Bothell Way NE
roadway, and to a much lesser extent, some TCE, DCE, and vinyl chloride in other
downgradient areas extending to the Bothell Landing site (Figure 3).

TPH was detected in 2 areas:

e  MW?2 on the former Case property, at 5.5-7 feet depth, where 1,800 mg/kg of TPH was
detected. The detection was attributed by Farallon Consulting (2002) to a cleaning
compound similar to Pine-Sol. Ground water from this well did not contain any
petroleum hydrocarbons above laboratory reporting limits. No apparent current or
historical sources of petroleum hydrocarbons exist at the former Case property, and no
petroleum hydrocarbons have been detected in any other soil or ground water samples at
the property. Analysis of soil samples collected from two borings completed by HWA in
2013, BB-2 and BB-3, did not contain any gasoline, diesel or oil-range TPH above
laboratory reporting limits (see Table X and Figure 3) and confirmation soil samples
collected during a 2015 removal of a heating oil UST also did not contain TPH
concentrations above MTCA Method A cleanup levels. TPH is therefore not a soil COC
at the Site.
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Gasoline, oil-range petroleum hydrocarbons, and benzene in soil were detected in CDM
boring B3 in the Woodinville Drive (SR522) roadway south of the former Case property
(Table 1C and Figure 3). Gasoline-range petroleum hydrocarbons were also detected in
CDM Boring B30, 50 feet east of B-3, at 110 mg/kg (Table 11 and Figure 3). These
borings were located within areas that were subsequently remediated via excavation and
off site disposal of all soil exceeding MTCA cleanup levels under the Bothell Landing
Agreed Order.

Ground Water:

Chlorinated solvents (PCE, TCE, DCE, and vinyl chloride) at the Site (former Case
property, Bothell Way NE roadway, and other downgradient areas).

TPH was detected over 300 feet south of the HVOC plume source area. Gasoline or
benzene in ground water was detected in CDM borings B3 and B30 (Table 2C and Figure
3). Borings B3 and B30 were located within areas that were subsequently remediated via
excavation and off site disposal of all soil exceeding MTCA cleanup levels under the
Bothell Landing Agreed Order. TPH is therefore not a ground water COC at the Site.
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3. CONCEPTUAL SITE MODEL

The conceptual site model for the HVOC plume identifies the primary contaminant sources,
release mechanisms, transport mechanisms, secondary contaminant sources, potential pathways,
and exposure routes. Existing chemical data, site characterization data, and identification of
potential human and ecological receptors were used to develop the model.

The model first identifies the primary contaminant sources and then describes the release
mechanism from the sources into environmental media. Then, the migration of potential
contaminants through media and the subsequent release mechanisms are summarized. This
results in the identification of potentially contaminated media to which receptors are most likely
to be exposed (exposure media). Once the exposure media are identified, the specific human and
ecological receptors are incorporated into the model, completing the exposure pathway.

Figure 15 shows the conceptual site model for the Site. Each component of the conceptual site
model is described below.

The conceptual site model brings together multiple environmental and anthropogenic variables to
formulate an understanding of the potential pathways of contaminant movement that may exist at
the Site. The model also brings together the physical descriptions of the environment, the extent
of the potential contamination, the fate and transport processes, and the potential routes by which
human and ecological receptors are exposed to contaminants. In general, the Site model consists
of sequential steps that trace potential contaminants from the primary sources to the final
receptors (human and ecological).

The conceptual model for the Site identifies the primary contaminant sources, release
mechanisms, transport mechanisms, secondary contaminant sources, potential pathways, and
exposure routes. Existing chemical data, site characterization data, and identification of potential
human and ecological receptors were used to develop the model shown on Figure 15.

3.1 PRIMARY CONTAMINANT SOURCES

The primary contaminant source at the Ultra Custom Care Cleaners Site is the dry cleaner
solvent release from the former Raincheck Cleaners and Laundry facility. The primary
contaminant associated with this release is PCE, with associated breakdown products TCE, cis-
1,2-DCE, and vinyl chloride.

3.2 PRIMARY RELEASE MECHANISMS

The primary potential release mechanisms for contaminants associated with the former dry
cleaners include leaks from equipment, or discharges (accidental or intentional) to floor drains,
storm drains, or ground.

3.3 PRIMARY TRANSPORT MECHANISMS

Primary transport mechanisms for HVOCs include the following:
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Contaminant leaching from soils above and below the water table

Leaching from separate phase liquids, e.g., a DNAPL mass of PCE within soil pore
spaces, although no evidence of DNAPL has been found at the Site

Volatilization from the vadose zone and water table

The degree of contaminant leaching is controlled by chemical properties of the contaminants,
ground water chemical properties, physical properties of the soil, characteristics of the ground
water flow system, and precipitation recharge. Volatilization is controlled by the concentration
and chemical properties of the contaminants, physical properties of the soil, and soil gas
characteristics.

3.4 POTENTIAL PATHWAY AND EXPOSURE ROUTES

Complete exposure pathways have the following components: 1) a chemical source, 2) a
transport pathway, 3) an exposure point where contact can occur, and 4) an intake mechanism.
Potential exposure routes for human and ecological receptors include the following:

Dermal/Direct Contact. Dermal contact with soil on Site is a potential intake mechanism
for current and future on-site workers, future residents, and future visitors. Vertebrate
wildlife tend to have thick fur coats or feathers which serve as barriers to chemicals that
they contact in the soil. However, such wildlife spend time grooming, and this leads to an
increase in the potential for incidental soil ingestion as noted below. Plants and burrowing
or ground-dwelling invertebrates (e.g., earthworms) are exposed directly to the soil.

Inhalation. Suspended particulates from soil can be transported by air and inhaled by
potential on-site and off-site receptors. Emissions of volatile chemicals from soil and
ground water (human receptors only) may also be transported as vapors by air, but are
considered to be pathways of secondary concern because, in ambient conditions, such
vapors are rapidly diluted and degraded.

Ingestion. Accidental ingestion of chemicals in Site soil and ground water are primary
intake mechanisms for human receptors. Ingestion of chemicals in Site soil is a primary
intake mechanism for ecological receptors. The following section describes specific
exposure pathways of primary concern.

3.4.1 Exposure Pathways of Concern

Complete exposure pathways by which chemicals may reach potential receptors include the
following:

Current/future indoor worker:

— Inhalation of vapors from the subsurface (ground water and soil) in indoor air
— Dust inhalation

Current/future construction/utility worker:

— Incidental soil, surface water, and ground water ingestion and dermal contact
— Inhalation of vapors from the subsurface soil in indoor or outdoor air
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— Dust inhalation
— Inhalation of vapors from or dermal contact with ground water in a trench or excavation
e Current/future Site visitor (adult and child):
— Inhalation of vapors from the subsurface (ground water and soil) in indoor or outdoor
air

3.5 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

Cleanup actions under MTCA (WAC 173-340-710) require the identification of all ARARs.
These requirements are defined as:

“Applicable” requirements are those cleanup standards, standards of control, and other
substantive environmental protection requirements, criteria, or limitations promulgated under
federal or state law that specifically address a hazardous substance, pollutant, contaminant,
remedial action, location, or other circumstance at a site.

“Relevant and appropriate” requirements means those cleanup standards, standards of control,
and other substantive requirements, criteria, or limitations promulgated under federal
environmental or state environmental or facility siting laws that, while not “applicable” to a
hazardous substance, pollutant, contaminant, remedial action, location, or other circumstance at a
site, address problems or situations sufficiently similar to those encountered at the site that their
use is well suited to the particular site.

The potential ARARSs for the Site include three types:

e Chemical-specific
e Location-specific
e Action-specific

Chemical-specific ARARSs are typically health- or risk-based values that when applied to site-
specific conditions represent cleanup standards. Location-specific ARARSs are related to the
geographical position and/or physical condition of the site and may affect the type of remedial
action selected. Action-specific ARARs are usually technology-based or activity-based
requirements or limitations on actions or conditions taken with respect to specific hazardous
substances. The action-specific requirements do not determine the selected remedial alternative,
but indicate how or to what level a selected alternative must perform.

Potential ARARs were identified for each medium of potential concern. These potential ARARs
are shown in Table 3.
3.6 ASSESSMENT OF RISK

Exposure to contaminants could occur via the potentially complete exposure pathways described
in Section 3.4.1 above. Based on the nature of the Site and the extent of contamination, current
risks appear limited. The likely greatest potential risk to human receptors is inhalation of
contaminant vapors in the workplace. All buildings on the former Case property were
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demolished in June 2013; the remainder of the HVOC plume is mostly under roadways. The
second most likely exposure risk is to construction workers during soil-disturbing activities.
Ecological receptors have limited risk of exposure because the majority of the Site contains
buildings or pavement.

These risks can be mitigated under a cleanup action that either removes the contaminants to
levels that are protective to receptors or that places controls to prevent exposure. One example of
a control is paving over contaminated soil to eliminate direct contact with this exposure route.
Such risk mitigation will be a primary factor used in evaluating cleanup action alternatives under
a future FS.
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4. PROPOSED CLEANUP STANDARDS

Applicable cleanup levels for the Site were selected from WAC 173-340-720 through 173-340-
760. A conservative approach was used to select standards that were most protective of human
health and the environment for soil and ground water. Selected standards used to evaluate media
are listed below.

4.1 CONTAMINANT SPECIFIC STANDARDS
Per WAC 173-340-703, no indicator hazardous substances are selected for this site, which has
relatively few COCs, as presented in Section 2.3.2.

4.2 SOIL CLEANUP STANDARDS

4.2.1.Soil Cleanup Levels

Proposed soil cleanup levels are the MTCA Method A Soil Cleanup Levels for Unrestricted
Land Uses (WAC 173-340-900, Table 740-1), and MTCA Method B Direct Contact values:

e PCE 0.05 mg/kg (Method A)
e TCE 0.03 mg/kg (Method A)
e Cis-1,2DCE 160 mg/kg (Method B)
e VC 175 mg/kg (Method B)

Method A Soil Cleanup Levels were selected because they are protective of human health, and
the Site is relatively straightforward and only involves a few hazardous substances. Method B
values were used for COCs with no Method A value.

4.2.2. Terrestrial Ecological Evaluation

The Site qualifies for an exclusion from a terrestrial ecological evaluation (TEE) due to the
absence of more than 1.5 acres contiguous undeveloped land within 500 feet of the
contamination.

4.2.3. Point of Compliance

The point of compliance is the specific location(s) at which a particular cleanup level must be
met in order to demonstrate compliance of a cleanup action. MTCA defines standard and
conditional points of compliance. The standard soil point of compliance under MTCA (WAC
173-340-740 (6)(b)) is:

* For soil cleanup levels based on protection of ground water, the point of compliance shall
be established throughout the Site

» For soil cleanup levels based on protection from vapors, the point of compliance shall be
established throughout the Site from the ground surface to the uppermost ground water
saturated zone
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» For soil cleanup levels based on human exposure via direct contact or other exposure
pathways where contact with the soil is required to complete the pathway, the point of
compliance shall be established in the soils throughout the Site from the ground surface to
15 feet bgs.

MTCA recognizes that, for cleanup actions that involve containment or capping, cleanup levels
may not be met at the standard point of compliance, but the cleanup action would be determined
to comply with cleanup standards provided:

* The selected remedy is permanent to the maximum extent practicable

* The cleanup action is protective of human health and terrestrial ecological receptors

» Institutional controls are implemented to limit activities that could interfere with the long-
term integrity of the containment system

* Compliance monitoring and periodic reviews are conducted

* The capped or contained COCs and measures to prevent migration and contact with them
are specified in a CAP

For this Site, points of compliance will be established after a dCAP is completed, and may
include soil points of compliance for removal and treatment alternatives (WAC 173-340-
740(6)(a)-(e), as well as for containment remedies (WAC 173-340-740(6)(f)).

4.3 GROUND WATER CLEANUP STANDARDS

4.3.1. Ground water Cleanup Levels

Appropriate levels of cleanup for ground water are determined by the highest beneficial use of
that ground water. Shallow, likely perched, ground water present at the Site is not currently used
for drinking water, and no water wells are located near the Site. The appropriate ground water
cleanup levels for the Site are MTCA Method A for ground water (WAC 173-340, Table 720-1)
and are provided below.

e PCE 5 ug/L (Method A)
e TCE 5 pg/L (Method A)
e C(Cis-1,2DCE 16 pg/L (Method B)
e VC 0.2 pg/L (Method A)

4.3.2 Point of Compliance

The standard ground water point of compliance under MTCA (WAC 173-340-720(8)(b)) is in
ground water throughout the Site from the uppermost level of the saturated zone to the lowest
depth which could potentially be affected.
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For this Site, the standard ground water point of compliance is proposed, i.e., ground water
throughout the Site.

4.4 CLEANUP STANDARDS FOR OTHER MEDIA (INDOOR/AMBIENT AIR, SOIL GAS, SUB-SLAB
SOIL GAS)

Per MTCA, RIs must include evaluation of vapor intrusion (VI) impacts to indoor air quality
when volatile hazardous substances are present in the subsurface. The Ecology Guidance for
Evaluating Soil Vapor Intrusion in Washington State: Investigations and Remedial Actions
(Ecology, 2009, revised 2016) provides a process for evaluating the VI pathway during an RI/FS
(WAC 173-340-350) and subsurface media cleanup levels protective of indoor air quality. This
process applies to buildings currently on a site, or future buildings, i.e., cleanup standards and
actions must be protective of current and potential future site uses.

The guidance employs a tiered approach, starting with a preliminary assessment, and moving to
Tier I and II assessments, if warranted. Initial screening steps in the preliminary assessment
include the following:

e Are chemicals of sufficient volatility and toxicity known or reasonably suspected to be
present?

e Are occupied buildings present (or could they be constructed in the future) above or near
Site contamination?

Both of these conditions exist at the Site, with future buildings likely, and site ground water
HVOC concentrations exceed some of the screening levels presented in the Ecology Guidance
for Evaluating Soil Vapor Intrusion in Washington State (Ecology, 2009, revised 2016). Ground
water screening levels given in the Ecology Guidance for Evaluating Soil Vapor Intrusion in
Washington State (Ecology, 2009/2016) are as follows:

Ground Water Method A

Screening Level ground water
(ng/L) (ng/L)
tetrachloroethylene 22.89 5
trichloroethylene 1.55 5
dichloroethane;1,2- 4.20 N/A
vinyl chloride 0.35 0.2

Further evaluation of vapor intrusion risks is therefore required, starting with a Tier I
Assessment. A Tier I assessment may include:
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* Measuring volatile organic compounds (VOCs) concentrations in shallow ground water,
soil gas, or sub-building slab soil gas

» Comparing these measured gas concentrations to screening levels

» Predicting indoor air concentrations via modeling and comparing to indoor air standards

Based on the Tier I assessment results, a Tier II assessment may be conducted, which may
include:

« Sampling and analysis of indoor air, sub-slab soil gas or crawlspace air

* Comparing these measured gas concentrations to indoor air standards to determine the
degree to which the pathway may be currently exposing receptors to subsurface
contamination.

As part of the Tier I assessment, HWA modeled vapor intrusion risk using the Johnson Ettinger
model as described in the Ecology Vapor Intrusion Guidance (Ecology, 2016). The model uses a
simplified one-dimensional analytical solution to evaluate the vapor intrusion pathway into
buildings. Chemical, soil, ground water and building properties are input into the model, which
then estimates or predicts a unitless attenuation factor. The attenuation factor is the degree to
which soil and building properties reduce the concentration of underlying VOCs in indoor air.
The model can be run “forward”, where measured ground water concentrations and other
variables are input, and the model predicts indoor air concentrations, or “reverse” where a
protective indoor air concentration (typically a regulatory standard) is input, and the model
predicts the ground water and soil gas concentrations that would be protective of the regulatory
standard.

Because there are no buildings on the Site, the “reverse” model was run to predict target media
(ground water and soil gas) concentrations protective of MTCA Method B indoor air cleanup
levels (summarized below). Site specific input parameters used included:

e Contaminant of concern - tetrachloroethylene, trichloroethylene, dichloroethylene;1,1-,
dichloroethylene;1,2-, vinyl chloride

Depth of contaminant - 2 meters

Depth can change by - 0.5 meters

Type of building - basement

Type of soil - Sand

Average soil/ground water temperature - 13°C (from guidance)

All other parameters used were the model defaults. Predicted ground water and soil
concentration protective of MTCA Method B indoor air cleanup levels are summarized below.
Of the HVOCs modeled, TCE appears to be the most conservative with respect to predicted risk
(i.e., lowest protective levels). Predicted protective ground water values for DCE and VC exceed
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MTCA Method A ground water cleanup levels, whereas the PCE and TCE protective values are

lower.

2015 Indoor Air 2015 Indoor Ground water Soil gas (ug/m?3)
Cleanup Level Air Cleanup (ng/L) More protective*
Method B Level Method | More protective*
Noncancer B Cancer
(hg/m?) (hg/m3)
tetrachloroethylene 1.83E+01 9.62E+00 1.995 3935
trichloroethylene 9.14E-01 3.70E-01 0.085 10.38
dichloroethylene;1,1- 9.14E+01 NA 334 1.7E4
dichloroethylene;1,2- NA NA NA NA
vinyl chloride 4. 57E+01 2.80E-01 0.26 118.2

* of three possible results, less protective, best estimate, and more protective)

Based on this analysis, vapor intrusion risk inside future buildings is possible in areas where
ground water HVOC concentrations exceed the values shown above. Vapor intrusion mitigation
for future buildings is addressed in the FS (Section 9.1.3) and dCAP.
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5. INTERIM ACTION
Two interim actions were completed at the Site.

In May and August 2014, in situ chemical oxidation was performed at the source area, on and
adjacent to the former Case property, per the approved work plan (HWA 2014a). In situ
chemical oxidation reagents (hydrogen peroxide, chelated iron catalyst) were injected at 51
locations in May and 53 locations in August, at depths corresponding to the water table (6 to 10
feet bgs) to around 20 feet bgs in most places. Reagents were injected into the treatment area
subsurface via direct push technology.

Post- chemical oxidation ground water monitoring for 10 months showed no appreciable
decrease in HVOC concentrations. In situ chemical oxidation should be a relatively
instantaneous process, therefore based on these results, a second phase of interim action was
conducted utilizing in situ bioremediation, per the approved work plans (HWA 2014c, 2015a).

In January 2015, in situ bioremediation was initiated at the Site, with reducing agents, nutrients,
substrate, and bacteria injected into subsurface soil and ground water in four areas to stimulate
biological activity and accelerate degradation of HVOCs. The four areas were:

e Source area, southern part of former Case property, 6 four-inch diameter injection wells
and 11 one-inch diameter injection wells.

e First injection row, south of NE 183" Street in Bothell Way NE, 8 direct push locations

e Second injection row, north of Main street in Bothell Way NE, and at Speedy Auto Glass,
16 direct push locations

e Third injection row, south edge of Main street, 10 direct push locations

Figure 3 shows the injection locations. The installation of six four-inch diameter injection wells
(screened at 8-23 feet depth) at the source area (at 10-11 foot spacing) was completed per the
approved work plan. A tracer test was conducted on one of these wells by real-time monitoring
of a nearby (five feet downgradient) existing monitoring well during injection of reagents. No
breakthrough of reagents was detected at the observation well after nearly twice the predicted
volume of material (to reach the observation well) was injected. Additional borings drilled and
sampled between the injection and observation wells at various depths indicated that the reagents
were migrating downwards more than laterally. Based on these results, and the planned objective
to include the upper part of the aquifer in the treatment zone, 11 shallow, one-inch diameter PCV
injection wells (at 5-6 foot spacing) were installed and screened from 8-13 feet, instead of using
the four-inch diameter injection wells.

A second tracer test performed at the third (direct push) injection row, achieved breakthrough
very close to the predicted theoretical values, and full-scale injection quantities were adjusted
accordingly in that area.

Post in situ bioremediation ground water monitoring results were very favorable, with
considerable reduction of HVOC concentrations in the source area, and mixed results in other

UCC RIFS 4 12 18.docx 29 HWA GEOSCIENCES INC.



April 12,2018
HWA Project No. 2007-098

areas (HWA 2015 - 2017). Based on the results, a second round of in situ bioremediation was
completed in April 2016, per an approved technical memorandum detailing the purpose and
rationale for a second round of supplemental bioremediation (HWA 2016b). Bioremediation
reagents and bacteria were injected in the following areas:

e Source area, southern part of former Case property, 5 existing one-inch diameter injection
wells, 10 new direct push locations. Areas east of the first injection round were targeted

to address the limited treatment response observed in the eastern monitoring wells
(UCCMW-5, UCCMW-21).

e First injection row, south of NE 183™ Street in and east of Bothell Way NE, 13 direct
push locations, north and east of the first round locations. Second round injections in this

area were located further upgradient, because the first round may have been too close to
the monitoring wells UCCMW-25 and UCCMW-7 to observe any effects.

e Second injection row, north of Main Street in Bothell Way NE, and at Speedy Auto
Glass, 17 direct push locations, south and east of the first round locations. The second
round injections were meant to target the area represented by wells BB-2 and UCCMW-
8, although logistical issues prevented injecting further upgradient as in the first row.

e Third injection row, south edge of Main Street, 25 direct push locations, south, east and
west of the first round locations. The second round injections were located over a wider
area, to target the area represented by UCCMW-26 and UCCMW-27.

Figure 3 shows the injection locations. Ground water monitoring results following the second
round of in situ bioremediation were very favorable, with further reduction of HVOC
concentrations in the source area and downgradient locations. The most recent round of ground
water monitoring was completed in March, 2017, with the following results (HWA 2015 - 2017):

Source area — PCE concentrations in source area wells continue to drop, generating DCE and
VC as reductive dechlorination continues to occur. Only two wells (UCCMW-17 and 21)
currently have PCE concentrations above cleanup levels. HVOC concentrations are above
cleanup levels in five of the ten source area wells (MW-1, UCCMW-17, 18, 19, and 21);
however, redox potential levels are generally favorable for these wells, except UCC-MW-17,
which is upgradient of past injections. This increase may be due to the second round of injections
pushing some HVOCs upgradient, or causing desorption of HVOCs from soil, and is likely
temporary.

First injection row — During previous rounds of sampling before the second round of injections
and immediately after, PCE concentrations and redox conditions in UCCMW-25 and UCCMW-7
were essentially unchanged, and it was thought that the first round of injections was too close to
these wells, and the injected oil biobarrier had “set up” or bound to aquifer soils downgradient of
these wells. The second round of injections was placed further north (upgradient), and appears to
have been successful in deploying at or upgradient of these wells. Both wells continue to exhibit
favorable early indicators of treatment as well as strong reducing conditions. Daughter products
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(TCE, DCE and VC) have increased in both wells after the second round of injections, indicating
increased biological activity.

Well BI-3 has not been sampled since January 2016 due to it being damaged during construction
activities. It was repaired and sampled during the most recent sampling event. BI-3 continues to
show similar results to previous quarters sampled prior to the second round of injections, with
vinyl chloride being the only HVOC above cleanup levels.

Second injection row — BB-2 remains mostly unchanged, with redox conditions remaining
oxidative. This may suggest that perhaps the area may have been too close to the second round of
injections, or the injections may not have been deep enough, as this well is screened slightly
deeper than the others (to 19 feet).

UCCMW-8 responded to the second round of injections, with decreased oxidation-reduction
potential (ORP), and a marked decrease in PCE coupled with increased daughter products (TCE,
DCE and VC).

Third injection row — All HVOCs in UCCMW-26 have dropped to below cleanup levels for the
first time, and all HVOCS except VC are below cleanup levels in UCCMW-26, indicating
success of the second round of injections. Some PCE daughter products have increased, and
future cleanup level exceedances are still possible.

Interpretation of the most recent monitoring results by area is summarized below:

e Source area — The source area continues to show positive signs of treatment, with overall
decreasing HVOCs in most wells. Increased PCE in UCCMW-17 may be due to desorption
of HVOC:s from soil after the second round of injections, and is likely temporary. PCE
concentrations in UCCMW-5, UCCMW-20, and UCCMW-21, downgradient of the source
area, have decreased after the second round of injections placed further west.

e Firstinjection row — The second round of injections (placed further upgradient), appears
to have reached UCCMW-7 and UCCMW-25, which had not responded to the first round
of injections, based on reducing conditions and other indicator parameters. HVOC
concentrations in UCCMW-25 are essentially unchanged since the second injections, and
are decreased in UCCMW-7, although HVOC concentrations in both wells are only slightly
above cleanup levels. However, daughter products (TCE, DCE and VC) have increased in
both wells after the second round of injections, indicating increased biological activity.

e Second injection row — UCCMW-§, which was unaffected by the first round of
injections, is now responding to the second round of injections placed further west, with
decreased ORP, and a marked decrease in PCE coupled with increased daughter products
(TCE, DCE and VC). BB-2 however, appears unaffected by either round of treatment and
this area may require further cleanup efforts.
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e Third injection row — Both wells UCCMW-26 and UCCMW-27 appear to be responding
positively to treatment from the last round of injections, with most HVOCs below cleanup
levels. Some PCE daughter products have increased, and future cleanup level exceedances
are still possible.

Problematic areas — The second injection row, UCCMW-8 and BB-2, may have been injected
too close, or injections may have not been deep enough. Sampling results taken from 2014 to
2017 indicate that the concentrations in BB2 have not changed. Due to the site layout, access to
inject further north was not possible (the Speedy Glass building and driveway just north of the
second round injection area). However, treatment is likely occurring downgradient of these
wells.
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6. FEASIBILITY STUDY

6.1 IDENTIFICATION OF CONTAMINATION TO BE REMEDIATED

Sections 4 and 5 (above) describe the current status of soil and ground water contamination at the
Site. Soil and ground water at the Site are impacted by HVOCs exceeding cleanup levels.

6.2 SCREENING OF REMEDIAL TECHNOLOGIES

Under MTCA, the development of a cleanup plan requires that technologies capable of meeting
cleanup objectives are screened and then assembled into remedial alternatives. These alternatives
are then evaluated, compared, and preferred alternatives identified.

This section includes review of available cleanup technologies, initial screening of the
technologies, and selection of technologies to be further evaluated. The initial screening of
treatment technologies is based on technical feasibility, i.e., available site data and knowledge of
design parameters for potential treatment technologies. The selected cleanup technologies are
then screened for overall effectiveness, implementability, and relative cost to identify a short-list
of potentially applicable technologies, that are then assembled into cleanup alternatives.

The initial technologies screened for the Site include:

e Source Control
e FExcavation and removal
e FElectrical resistive heating

e In situ ground water treatment
e Chemical oxidation
Chemical reduction
Air sparging
Soil vapor extraction
In situ bioremediation
Bioremediation with Ground Water Recirculation

e Pump and treat
e Permeable reactive barriers
e Zero valent iron

e Funnel and gate with zero valent iron

e Monitored Natural attenuation
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e Engineering controls
¢ Institutional Controls

Section 6.3 describes each of the technologies evaluated during screening, including information
on the technology effectiveness, implementability, and relative cost. Technologies retained to be
carried forward in development of remedial alternatives are summarized in Section 8.

MTCA regulations place a preference on the use of permanent cleanup methods such as removal,
disposal, or treatment relative to those that manage contaminants in place using institutional
controls, natural attenuation and/or containment. The discussion of the benefits and
disadvantages of each candidate technology is described but not weighted in this section. The
MTCA preferences for selection of remedy are reflected in regulatory evaluation criteria which
will be described and applied in the Draft Cleanup Action Plan.

6.3 REMEDIATION TECHNOLOGIES
6.3.1 Source Control
6.3.1.1 Excavation and Off-site Disposal

DESCRIPTION / ENGINEERING DISCUSSION

Excavation and off-site disposal of contaminated soils is a common remedial approach for source
removal. Excavation would remove the source of contamination and is typically followed by
various off-site treatment or disposal alternatives.

APPLICABILITY

The advantages of source removal include:

e Contaminants are removed from the Site
e Rapid restoration timeframe

The disadvantages of source removal include:

Transportation off site for treatment or disposal of contaminated soils carries some risks
Requires importing and compacting clean backfill to replace removed soils

Difficult / impractical to excavate below ground water level

High energy usage / carbon footprint

Site disturbance (noise, traffic, dust, etc.)
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Source removal is identified as a potentially applicable cleanup method for further evaluation,
although there is no well defined soil source to excavate.

6.3.1.2 Electrical Resistance Heating
DESCRIPTION

Electrical resistance heating (ERH) involves heating the soil and ground water using electrodes
drilled into the soil, and connected to a source of electricity, resulting in resistive heating of the
ground. The ground is heated to above the boiling point of the target contaminants, which then
volatilize (evaporate) into the unsaturated zone where they are removed by a soil vapor
extraction system.

ENGINEERING DISCUSSION

Electric current is passed through a targeted soil volume between subsurface electrodes. Resistance
to electrical flow in the soil causes heat, resulting in an increase in temperature until the boiling
point of water at depth is reached. After reaching this temperature, further energy input causes a
phase change, forming steam and removing volatile contaminants. ERH is typically more cost
effective when used for treating contaminant source areas.

Installation of the ERH system includes drilling boreholes, installing electrodes and soil vapor
extraction screens in each borehole, and staging and connecting operating equipment (power control
unit, transformer, power cables, vapor recovery lines, activated carbon, steam condenser, blower,
and cooling tower). The boreholes are drilled in a triangular grid pattern (typically 15-foot spacing)
that is located to optimize electrical and thermal distribution in the subsurface. The backfill around
the electrode/vapor screen consists of a conducting material such as a sand and graphite or sand and
steel shot mix. The electrodes are in electrical contact with the soil matrix throughout the target soil
zone. The vapor extraction screen would be positioned over the target interval, in the unsaturated
zone.

Once the electrode and vapor recovery system is constructed, including connection of all electrical
and vapor lines at the surface, then the system would undergo functional testing. After testing is
successfully completed, the system would be turned on. Electrical power is supplied continuously to
the electrodes to heat up the subsurface. Heating the soil to the target temperature of 190°F to 205°F
usually takes 3 to 6 months. After the target temperature is achieved, it would be maintained for a
period of several months to complete the thermal treatment. During the entire heating period, the
vapor extraction system would be operating. As the soil is heated, contaminant vapor flow in the
recovery system would progressively increase as the volatility of the contaminants increases. When
the soil temperatures get close to the target, a significant amount of water would start to vaporize,
which creates a steam-stripping effect for the volatiles. This steam is subsequently condensed in the
steam condenser. Because of the heat and the steam-stripping effect, the removal of volatile
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contaminants from low-permeability silty soils is much more effective than standard air sparging
and soil vapor extraction.

The progress of treatment with ERH is monitored through soil temperature monitoring of the
subsurface, periodic collection and analysis of extracted vapors, and soil sampling for treatment
confirmation. Thermocouples located at 5-foot intervals spanning the vertical target treatment zone
would be used to track the subsurface soil temperature profile as it approaches and attains the target
temperature. Air samples collected weekly from the vapor recovery line, after the condenser and
before the activated carbon treatment, would be used along with vapor recovery stream flow-rate
readings, to track the total amount of volatile contaminants removed from the subsurface as thermal
treatment progresses. The soil samples, typically collected at 60, 90, and 100 percent of the thermal
treatment cycle, would be used to verify the extent of contaminant removal indicated by the air
sampling results.

One of the uncertainties with the application of ERH is the resultant final concentrations of soil
contaminants when the system reaches a point of diminishing returns during the treatment cycle,
and a decision is made to shut down the system. This technology has been utilized successfully at
many petroleum and chlorinated VOC sites, with more than 99 percent mass removal and often
greater than 99.9 percent; yet the final soil concentrations at the site are difficult to predict
accurately to determine if cleanup levels were achieved. However, a recognized benefit of the ERH
process is contaminant degradation that continues to occur by in-situ abiotic or biotic reactions even
after heating ceases. Further biostimulation may also be used as a polishing step.

APPLICABILITY
Permeable soils at the site and the volatile COCs are generally amenable to ERH.
The advantages of ERH oxidation include:
e Rapid time frame compared to other in situ methods
e Finer grained soils which are hard to treat by almost all other in situ methods, are heated
more due to greater soil resistance
e Contaminants are removed from the site
The disadvantages of in situ chemical oxidation include:
e Somewhat invasive, use of the site is limited during treatment, which can take many
months
e Unsuitable in soils with high organic carbon

e Requires a large electrical service and power drop
e Typically only applied in source areas, not suitable for entire plume
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ERH at the Site is ruled out as a potentially applicable cleanup method for further evaluation, due
to the absence of a well defined source zone, which is typically targeted with ERH.

6.3.2 In-situ Ground Water Treatment

In situ methods involve the injection of liquids or air into the subsurface, to treat HVOCs by a
variety of means. In situ methods are more effective as soil permeability increases.

6.3.2.1 In-situ Chemical Oxidation

DESCRIPTION

In situ chemical oxidation involves the introduction of chemical oxidants (e.g. Fenton’s reagent,
permanganate, persulfate, ozone, hydrogen peroxide, etc.) into the subsurface to destroy organic
contaminants.

ENGINEERING DISCUSSION

Different oxidants have varying oxidation potentials, or strengths, and applicability to different
contaminants. The oxidant must be in aqueous contact with the contaminants, therefore
considerations for treatment efficacy include distribution of contaminants, phase of
contaminants, presence of other compounds that consume oxidant (e.g., other forms of organic

carbon), and the ability to introduce and distribute the oxidant in the subsurface.

Pilot scale studies are typically performed to determine parameters for optimum performance of
a full scale system (e.g., flow rates, pressures, well spacing).

APPLICABILITY

Permeable soils at the site are generally amenable to in situ methods. HVOC contaminants
present are amenable to in situ chemical oxidation.

The advantages of in situ chemical oxidation include:
e Contaminants are destroyed, leaving harmless byproducts
The disadvantages of in situ chemical oxidation include:
e Not effective where other organics are present (e.g., peat) as the oxidation demand is

generally too great to be practical. Alluvial soils at the Site may contain organics, and are
not suitable for this method.
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¢ Injected oxidants may adversely impact future bioremediation efforts or natural
attenuation, which rely on anoxic conditions.

e Injection permits may be required

e Multiple treatments may be required

¢ Inability to access lower permeability zones in mixed (heterogeneous) subsurface
conditions

e May cause short term increases in concentrations due to contaminant desorption

¢ Injected material may surface, travel along utilities, or damage wells, due to high
injection pressures

In situ chemical oxidation at the Site property is ruled out as a potentially applicable cleanup
method for further evaluation, because it was attempted once as an interim action and did not work.

6.3.2.2 In-situ Chemical Reduction

In situ chemical reduction involves the introduction of chemical reducing agents (typically zero
valent iron) into the subsurface to destroy organic contaminants. The technology and features
are very similar to in situ chemical oxidation (described above), although the chemical process is
essentially the opposite. The reducing conditions created are compatible and augment any in situ
bioremediation efforts (described below).

In situ chemical reduction is not identified as a potentially applicable primary cleanup method for
further evaluation, but may be used in conjunction with other technologies, e.g., in situ
bioremediation.

6.3.2.3 Air Sparging
DESCRIPTION

Air sparging involves introducing compressed air into the ground water. The introduction of air
below the ground water table enhances volatilization of contaminants dissolved in ground water
and sorbed onto saturated soils. Volatilized contaminants are then recovered via vapor extraction
of the overlying vadose zone. Low molecular weight, volatile compounds such as PCE, TCE,
DCE and vinyl chloride are generally amenable to air sparging. Air sparging would be combined
with soil vapor extraction to remove the contaminants, which is discussed in the next section.

ENGINEERING DISCUSSION
The same contaminant criteria apply as for vapor extraction and air stripping (i.e., more volatile,

less soluble compounds are more amenable to treatment). Well spacing is generally tighter than
for ground water gradient control, as the radius of influence of air is less, typically 15 to 30 feet.
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The systems are often pulsed (turned on and off) to minimize channeling of air and encourage
mixing of ground water in the subsurface.

APPLICABILITY

Although permeable soils exist at the site, the presence of silt layers suggests a heterogeneous
subsurface environment, which may not be amenable to air sparging. The depth of
contamination is also a potential drawback.

Advantages of air sparging include:

e Low capital costs
e Minimal site disruption

Disadvantages of air sparging include:

e Requires electricity and some land area for the wells and treatment system components.

e Requires pilot testing to establish design parameters (i.e., pressure, well spacing, SVE
vacuum, discharge gas concentrations)

e Low injection radius of influence (more wells may be required)

e Inability to access lower permeability zones in mixed (heterogeneous) subsurface
conditions, i.e., air may preferentially flow through more permeable channels

e Potential upwelling of ground water and modification of existing gradients

e Performance monitoring may be biased, as air may preferentially flow into the
monitoring well filter packs, potentially biasing the results

e Potentially long restoration timeframe

Air sparging at the Site is ruled out as a potentially applicable cleanup method for further
evaluation, due to the drawbacks in this specific application, including large treatment area, low
permeability soils in the southern part of the plume, and presence of the Bothell Way NE roadway
over much of the plume.

6.3.2.4 Soil Vapor Extraction
DESCRIPTION

Vapor extraction is the process of removing contaminants from the soil in the vapor phase, usually
by applying a vacuum to the subsurface. This is done through the use of a series of wells or
trenches which are placed throughout the area of contamination and screened above the ground
water table. Some of the wells are connected to a blower which draws a vacuum. With the reduced
pressure, air begins to move through the subsurface drawing out the contaminant vapors.
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Other wells may be connected to a compressor that injects air into areas surrounding the extraction
wells. The end effect is a flow-through system that draws out the contaminant vapors. Through
proper placement of injection and withdrawal wells the flow of air can be focused on the area of
contamination.

The withdrawn air may require treatment, depending on contaminant concentrations. Common
processes for cleaning this air include vapor phase carbon adsorption, catalytic converters, or
thermal converters (oxidizers).

ENGINEERING DISCUSSION

Vapor extraction systems are most effective remediating contaminants having fairly high vapor
pressures. Low molecular weight, volatile compounds such as PCE, TCE, DCE and VC are
generally amenable to vapor extraction.

Increased soil permeability facilitates vapor extraction. As the average permeability of the
contaminated soil decreases the cost of vapor extraction system increases due to the need for more
wells and larger blowers. Proper spacing of injection and extraction wells requires some
preliminary site work to determine the soil air permeability.

Based on the ground water concentrations present at the Site, off-gas treatment will not likely be
required, although air dispersion modeling will be required as part of the permitting process. This
modeling and permitting efforts should be conducted early in the project to make sure original
planning and cost assumptions are valid.
APPLICABILITY
Vapor extraction may be feasible at the site, due to volatile HVOCs and generally permeable soils.
Advantages of vapor extraction include:

e Less site disruption than mass excavation methods

e Because the process involves the continuous flow of air through the soil, it often

promotes in situ biodegradation of low volatility organic compounds

Disadvantages of vapor extraction include:

e Site would need to be capped to maintain subsurface negative pressures

e Contaminants are not destroyed if no off-gas treatment is used

¢ (Contaminated off-gas may require treatment
e Possible air permit requirements
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e Operation and maintenance requirements, long-term on-site equipment required
e Treatment times may be slower than other more aggressive remediation methods
¢ Inability to access lower permeability zones in mixed (heterogeneous) subsurface
e Depth of ground water contamination may not be amenable to treatment

Vapor extraction at the Site is ruled out as a potentially applicable cleanup method for further
evaluation, due to the drawbacks in this specific application, including large treatment area, low
permeability soils in the southern part of the plume, and presence of the Bothell Way NE roadway
over much of the plume.

6.3.2.5 In-situ Bioremediation

DESCRIPTION / ENGINEERING DISCUSSION

In situ bioremediation processes treat soil and ground water in place, without removal or
transportation offsite. Bioremediation uses microorganisms to degrade organic contaminants in
soil, ground water, sludge, and solids. The microorganisms break down contaminants by using
them as an energy source or cometabolizing them with an energy source. The primary COCs at
the Site (PCE, TCE, DCE, and VC) respond most favorably to anaerobic bioremediation. To
stimulate and enhance microbial activity, microorganisms (bioaugmentation) or amendments
(biostimulation), such as organic substrates, other electron donors/acceptors, nutrients, or other
compounds that affect treatment can be added. Biostimulation can be used in conjunction with
biostimulation where the bacteria necessary to degrade the contaminants are present but
conditions do not favor their growth (e.g., anaerobic bacteria in an aerobic aquifer, aerobic
bacteria in an anaerobic aquifer, lack of appropriate nutrients or electron donors/acceptors).
Bioaugmentation can be used when the bacteria necessary to degrade the contaminants do not
occur naturally at a site or occur at too low of a population to be effective. Biostimulation and
bioaugmentation can be used to treat soil and other solids, ground water, or surface water.

Specifically, bioremediation of a chlorinated solvent like PCE at this site would involve addition
of an energy source (electron donor such as emulsified vegetable oil) and/or addition of a
microbial culture if necessary (usually recommended).

Under the proper conditions, monitored natural attenuation, which can include an intrinsic
biodegradation process that depends on indigenous microorganisms to degrade contaminants
without any amendments, may be an appropriate approach for the lower concentration portions
of a site.

Many in-situ bioremediation approaches involve the addition of chemicals in the subsurface.

Injection of chemicals is typically accomplished with direct-push probe drilling equipment or via
permanent injection wells, often in multiple treatments.
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Treatability studies and/or pilot tests may be performed to determine the biological and chemical
conditions in the subsurface at the site. These tests provide biodegradation rates for specific
contaminants, as well as parameters for optimum performance of a full scale system (e.g., flow
rates, oxygen and nutrient levels).

APPLICABILITY

Permeable soils at the site would facilitate in-situ treatment. The contaminants present are
amenable to bioremediation.

Advantages of an in-situ bioremediation system include:

e Contaminants break down into harmless by-products
e Less site disruption than mass excavation methods

Disadvantages of an in-situ bioremediation system include:

e Possible injection permit requirements
e Inability to access lower permeability zones in mixed (heterogeneous) subsurface
conditions

e Injection of materials may cause plugging of wells and/or the aquifer by chemical
precipitation or biofouling
e PCE breaks down via reductive dechlorination into TCE, DCE, and vinyl chloride.
Complete breakdown into harmless ethenes in not likely to be achievable given the short
distance from the treatment area to the river
In-situ bioremediation is identified as a potentially applicable cleanup method for further
evaluation.

6.3.2.6 Bioremediation with Ground Water Recirculation

DESCRIPTION / ENGINEERING DISCUSSION

Ground water is captured via conventional extraction wells, amended with a soluble electron donor
such as lactate, and recharged back to the aquifer. Biodegradation is initiated when the electron
donor is flushed through the formation to create a Biologically Active Zone (BAZ) around and
immediately down gradient of each injection well (AFCEE 2004). Within the BAZ, bioremediation
will increase the HVOC concentration gradient through destruction of HVOC:s in situ, thus
enhancing diffusion of HVOCs from low K layers and the removal of sorbed HVOC:s, resulting in a
higher flushing efficiency.

Reinjection method(s) and rate(s) would be performed in accordance with injection permit criteria
and hydraulic parameters for the aquifer collected during the RI.

UCC RIFS 4 12 18.docx 42 HWA GEOSCIENCES INC.



April 12,2018
HWA Project No. 2007-098

APPLICABILITY

Advantages of ground water recirculation

e Maintains ground water balance and pre-existing gradient
e Eliminates need for other discharge options (e.g., storm drain, sanitary sewer)
e Higher efficacy than in situ methods solely relying on injections, due to:

1) electron donor delivery throughout the plume is more uniform and can be addressed
with fewer wells than a passive configuration in which electron donors such as edible
oils are directly injected into the aquifer at many locations;

i) active pumping will induce higher hydraulic gradients, resulting in increased ground
water velocities and improved mixing and mass transfer, which will increase the
degradation rates in comparison to ambient conditions;

ii1) monitoring is facilitated because the impact of heterogeneity is reduced. Monitoring
at the extraction wells can be used to monitor system performance;

iv) Transport and dispersion of added microorganisms throughout the treatment area is
enhanced;

v) Biomass produced within the aquitard from lactate metabolism will serve as an
electron donor as it decays potentially allowing the interval between injections to be
increased over time (this is minor point because it does not cost much to keep
injecting);

vi) Excessive production of sulfides and methane gas can be minimized by optimizing
the amount of electron donor added to degrade the TCE

Disadvantages of ground water recirculation

e A need for active ground water extraction/injection system which requires maintenance;

e The potential for fouling, and costs associated with rehabilitation of the injection wells;

e Permitting — Ecology may not allow reinjection of pumped ground water if it still exceeds
cleanup levels.

¢ Disruption to site development: additional wells, piping, electrical service, and land area for
equipment are required

Ground water recirculation is not identified as a potentially applicable cleanup method for further

evaluation, due to the large treatment area, low permeability soils in the southern part of the plume,
and presence of the Bothell Way NE roadway over much of the plume.
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6.3.3 Pump and Treat

DESCRIPTION

Pump and treat methods assume a ground water pumping system capable of recovering ground
water over the extent of known contaminated areas, and effectively halting further plume migration.
Several treatment alternatives are described in the following sections. Treated water can be
discharged to sanitary sewers, storm drains, surface waters, or reinjected into the ground, depending
on project requirements and regulatory approval.

ENGINEERING DISCUSSION

For any remediation plan involving ground water pumping, an analysis of subsurface conditions
should be performed which will provide information on ground water flow and soil hydrogeologic
properties. At least one aquifer pumping test should be performed. This process involves pumping
a well at the site for a period of time and observing water level changes in the pumped well and at
several observation wells during and after pumping. The information gathered during the pumping
test is then used to calculate the aquifer hydraulic conductivity, transmissivity and storage
coefficient/specific yield.

The information supplied by the pumping test can be applied to ground water flow modeling.
Computer flow modeling is used to predict the effects of ground water pumping and/or injection on
an aquifer at a specific site. This information is then used to determine the design parameters of the
ground water treatment system, such as recovery well design, locations, discharge rates, and
treatment system sizing.

Treatment of ground water by pump and treat methods typically requires long treatment times. In
most cases, contaminant concentrations in ground water decrease asymptotically as treatment
progresses. In some cases the final concentration reached is above regulatory levels and cleanup
goals. If pumping and treatment are then discontinued, contaminant concentrations frequently
rebound, as contaminants are desorbed from the soil matrix into the ground water. In general, pump
and treat systems are effective at achieving gradient control (halting plume migration) and removing
the bulk of contaminants. These methods are generally not effective in reaching cleanup goals or
achieving a lasting remediation.

APPLICABILITY

Pump and treat remediation duration is difficult to predict. Duration estimates based on the number
of pore volumes recovered are generally not accurate, as dissolved phase contaminants continually
release from soil sources, if source areas are not cleaned up.
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Advantages of pump and treat methods include:
e Easily implementable and combined with other technologies
e Less site and vicinity disruption during cleanup
e Effective gradient control

Disadvantages of pump and treat methods include:

e Long restoration timeframe in the presence of continuing releases from soil sources
e Continuing operation and maintenance (O&M) requirements and costs

Pump and treat methods at the Site are ruled out as a potentially applicable cleanup method for
further evaluation, due to the limited anticipated effectiveness.

6.3.4 Permeable reactive barriers

DESCRIPTION / ENGINEERING DISCUSSION

Permeable reactive barriers (PRBs) are zones of treatment in the subsurface, created by trenching
or a line of borings or wells. These zones passively capture a plume of contaminants in the
ground water as it moves past them, and removes or breaks down the contaminants via chemical
processes, biological activity, sorption or precipitation, leaving the treated ground water to pass
through the zone.

APPLICABILITY

Advantages of PRBs include

e Low O&M once installed

e No power requirements

e No discharge requirements

e (Can build on top of the PRB after installation

Disadvantages of PRBs include

e Depth limitations

e Barrier designs treat dissolved contaminants only

e Small potential for fouling or losing reactivity

e Site disruption / footprint due to excavation

e Additional monitoring parameters may be required to evaluate potential by-products of the
PRB process.
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Two types of PRBs are described below.

6.3.4.1 Zero valent iron

DESCRIPTION / ENGINEERING DISCUSSION

Zero valent iron (ZVI) is a strong reducing agent, and acts to destroy organic contaminants such
as HVOCs. ZVI can be placed in a PRB along with sand, to increase permeability and allow
ground water to pass through. The design thickness of the ZVI wall depends on the residence
times required to treat specific compounds, which in turn is dependent on the ground water
velocity and contaminant concentrations.

A ZVI PRB is identified as a potentially applicable cleanup method for further evaluation.

6.3.4.2 Funnel and gate with zero valent iron

DESCRIPTION / ENGINEERING DISCUSSION

Funnel and gate methods involve constructing one or more subsurface hydraulic barrier walls
oriented such that they direct (‘funnel’) ground water to a PRB (the ‘gate’). Barrier walls may be
sheet piles or slurry walls (a trench filled with bentonite and soil).

APPLICABILITY

Funnel and gate methods are used where large areas of ground water need to be captured,
typically to reduce costs of the PRB / treatment area, as the cutoff walls may be less costly. The
treatment zone will likely need to be thicker than a full PRB to achieve residence times as
described above, as ground water velocities will increase in the ‘gate’ area. Some designs
incorporate “cells” of reactive material that can be replaced as the material is depleted.

Funnel and gate PRBs are ruled out as potentially applicable cleanup methods for further
evaluation, because the plume is so narrow that a full PRB would be just as feasible (i.e., no funnel

needed).

6.3.5 Monitored Natural Attenuation

DESCRIPTION

Monitored natural attenuation is the practice of allowing natural (physical, chemical and
biological) processes in soil and ground water to reduce the mass, toxicity, mobility, volume, or
concentration of contaminants in those media. Monitored natural attenuation requires first
establishing that conditions are favorable for those processes, and monitoring to ensure they are
occurring.
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ENGINEERING DISCUSSION

Monitored natural attenuation processes include biodegradation, dispersion, dilution, adsorption,
volatilization, and chemical or biological stabilization or destruction of contaminants. Monitored
natural attenuation is a viable approach where dissolved contaminant concentrations in ground
water are low, potential receptors are not in danger of being affected, and natural attenuation of
contaminants is known or likely.

Under MTCA (WAC 173-340-370) natural attenuation is considered appropriate at sites where:

e Source control has been conducted to the maximum extent practicable

e The remaining contaminants do not pose an unacceptable threat to human health or the
environment

e There is evidence that natural processes are occurring at a reasonable rate

e Monitoring is conducted to ensure that the attenuation is occurring and human health and
the environment are protected

APPLICABILITY

HVOC:s are generally suited to monitored natural attenuation, as they are amenable to
biodegradation and volatilization under a wide range of subsurface conditions.

Advantages of monitored natural attenuation include:

e Low impact to site
e Low cost

Disadvantages of monitored natural attenuation include:
e Long restoration time frame / ongoing monitoring particularly for HVOCs
Monitored natural attenuation is not identified as a potentially applicable primary cleanup method,

but may be used after some period of time after active treatment, if contaminant levels decrease to
acceptable levels.

6.3.6 Engineering and Institutional Controls

Engineering controls typically include barriers between site contaminants and potential receptors,
and are often combined with institutional controls at sites with contaminants remaining after
cleanup.
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Properly designed and constructed engineering controls can be effective, implementable, and cost-
effective in eliminating or reducing exposure to site contaminants. The likely engineering controls
at the Site would include vapor intrusion mitigation on buildings, covering impacted areas with an
access-restricting cap, and/or controlling recharge and infiltration of storm water.

6.3.6.1 Engineering Controls

DESCRIPTION

Engineering control technologies typically include an access-restricting cap or cover over
contaminated soils or ground water. Caps serve to 1) limit potential exposure to human or
ecological receptors, 2) decrease volatilization of contaminants, 3) decrease leaching to ground
water through reduction of recharge or infiltration of precipitation, and in some cases, 4) decrease
migration of contaminants due to changing ground water gradients.

Another engineering control likely at this site is vapor intrusion mitigation for buildings. This will
likely consist of either passive or active barrier systems designed to prevent entry of HVOC vapors
into any occupied space. Passive systems typically rely on impermeable barriers incorporated into a
buildings foundation and floor. Active systems typically employ air blowers and a layer of
permeable gravel under the building, which also prevents entry of HVOC vapors into the occupied
space.

ENGINEERING DISCUSSION

Based on future planned commercial development at the Site, the most likely cap would consist
of buildings, pavement, and other low-permeability and access-restricting covers in landscaped
areas. A low permeability and access-restricting cover would address human health and
protection of ground water pathways under MTCA. Selection of vapor intrusion mitigation
systems for buildings (e.g., active or passive) will depend on design criteria for each building. For
new construction (i.e., not existing buildings) passive barriers are easier and less costly to install,
and more effective as no ongoing operation or maintenance is required after construction.

APPLICABILITY

The advantages of engineering controls include:

e Easily implementable
e Less site and vicinity disruption during cleanup

The disadvantages of engineering controls include:

e Contaminants are left on site

UCC RIFS 4 12 18.docx 48 HWA GEOSCIENCES INC.



April 12,2018
HWA Project No. 2007-098

¢ Ongoing maintenance, institutional controls, and periodic review are needed

e Possible restrictions on site use
Engineering controls / capping are identified as a potentially applicable cleanup method, and may be
used in conjunction with some form of more active treatment.

6.3.6.2 Institutional Controls

DESCRIPTION / ENGINEERING DISCUSSION

Institutional controls are administrative or legal mechanisms that ensure the long-term performance
of cleanup actions, typically in conjunction with other cleanup technologies. Institutional controls
are typically applied on cleanups where contaminants are not completely removed from a site. The
institutional controls document the presence of remaining contaminants, regulate the disturbance
and access to those contaminants, and ensure continued maintenance and monitoring of the cleanup
action.

Examples of institutional controls include environmental covenants (deed restrictions), restrictions
placed by a government agency (e.g., codes, ordinances, etc.), and O&M plans. Environmental
covenants document the remedial action in Ecology and County property records, and include
provisions which 1) prohibit activities that may impact the remedial action, create new exposure
pathways, or create access to, or release of remaining contaminants, 2) ensure the provisions are
met by property lessees, 3) ensure conveyance of the covenant with the land, 4) require
notification of property transactions, and 5) allow site access to the regulatory agency. O&M
plans are typically for on-site workers and similarly protect the integrity of remedial actions and
ensure the health and safety of site workers and visitors.

Institutional controls are effective, implementable, and cost-effective mechanisms at sites where
contaminants are not completely removed or destroyed, and site use is consistent with the overall
remedial action. The likely institutional controls at this site would include an environmental
covenant and monitoring.

APPLICABILITY

Institutional controls are not typically a stand-alone remedy; remediation objectives are usually
met by combining with another cleanup method. The advantages of institutional controls include:

e Easily implementable and combined with other technologies
e Less site and vicinity disruption during cleanup

The disadvantages of institutional controls include:

¢ Institutional controls alone will not meet MTCA cleanup standards
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e Contaminants are left on site
¢ Ongoing maintenance, institutional controls, and periodic review are needed
e Possible restrictions on site use

Institutional controls are identified as a potentially applicable cleanup method for further evaluation
and may be used in conjunction with some form of more active treatment.

6.4 SUMMARY OF TECHNOLOGIES CARRIED FORWARD

The remedial technologies described above were screened for overall effectiveness,
implementability, and relative cost, resulting in a short-list of potentially applicable technologies
for further evaluation. The following technologies are carried forward for assembly into ground
water cleanup alternatives that meet MTCA threshold and other requirements for selection of
remedy:

Excavation and removal of soil

In-situ bioremediation

Permeable reactive barrier / Zero valent iron
Engineering controls

Institutional controls

Monitored natural attenuation
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7. ASSEMBLE AND SCREEN REMEDIATION ALTERNATIVES

The technologies screened and identified for further consideration in the preceding sections were
combined to meet the Site remedial action objectives and requirements of MTCA, resulting in
the development of remedial alternatives. The alternatives were then evaluated to select
preferred alternatives. Proposed alternatives for addressing HVOC impacts to soil and ground
water at the Site are:

» Excavation and removal of soil, in situ bioremediation, monitored natural attenuation,
engineering and institutional controls

* Permeable reactive barrier/ZVI, monitored natural attenuation, engineering and
institutional controls

* In situ bioremediation, engineering controls, and institutional controls

The following sections describe each alternative, including all component cleanup technologies
and costs.

7.1 EXCAVATION AND REMOVAL OF SOIL, IN SITU BIOREMEDIATION, MONITORED NATURAL
ATTENUATION, ENGINEERING AND INSTITUTIONAL CONTROLS

The four components of this alternative are discussed below.

7.1.1 Excavation and Removal of Soil Hot Spots

Although no soil source area was identified, the area with highest soil and soil gas HVOC
concentrations at the southwest part of the former Case property could be excavated, and
contaminated soil loaded onto trucks, and transported to an approved Subtitle C or D landfill,
depending on the concentrations.

PCE and TCE are listed dangerous wastes under the state Dangerous Waste regulations (WAC
173-303). Soils with any detectable concentrations of these listed wastes require special
handling and disposal if excavated. If PCE and TCE concentrations are less than RCRA land
disposal restrictions, and less than Method B direct contact levels, Ecology may issue a
“contained in” determination allowing disposal of the soils at a Subtitle D landfill. Soils with
higher concentrations will designate as Dangerous Wastes and must be sent to a Subtitle C
facility for treatment, stabilization, and/or disposal.

Although currently unknown, for the purposes of this FS, up to 5,000 tons of soil is assumed.
Total estimated cost of the soil removal only is approximately $950,000, assuming the soil can
be disposed of a under a contained in determination. Cost estimates for this and the other
potential remedial alternatives are included in Appendix D.
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7.1.2 In-Situ Bioremediation

In Situ Process - Bioremediation would be implemented in the form of injected biobarriers, at
two or more locations along the plume length. The location of infrastructure, utilities and
monitoring wells will determine where this can be done.

Shallow injections may be performed via direct push drilling. Intermediate and deep injections
will employ drilled wells, due to the depth limitations of direct push methods. Injection wells
will be installed with a rotosonic drill rig to reduce smearing of fine grained material if possible.
This will reduce the chance of the injection wells being biofouled.

In the source area, bioremediation would be implemented along with injecting microscale zero-
valent iron (mZV]I) especially in the intermediated and deeper zones.

Based on existing data ground water conditions are already anaerobic in much of the plume. The
most useful donor for installing biobarriers is emulsified vegetable oil (AFCEE 2007).
Emulsified oil essentially behaves like a dilute milk solution during injection, allowing the
normally immiscible oil to be transported with water. Because of this behavior, implementation
is possible via either wells or direct push injection, and coverage can be very complete.

Micro- or nano-scale ZVI will also used for treatment of high concentration source areas. ZVI can
destroy contaminants directly and also maintain the anaerobic and pH conditions required for
bioremediation.

Within two months after injection, the emulsion “breaks” due to bacterial action, and the oil
droplets adhere to the soil particles, leaving a barrier of electron donor in place. The oil droplets
then dissolve slowly into ground water at a rate that is compatible with maintaining anaerobic
conditions and supplying electrons to the microorganisms. The duration of release will in part be
dependent on the initial oil concentration injected. Emulsified oil has been used at hundreds of
locations and donor release has been observed to last for many years after injection (AFCEE
2007).

Because of the relatively high ground water velocity at this site, the emulsified oil will initially
drift down gradient with ground water flow, creating a fairly long barrier or treatment zone (in
the direction of flow).

There has been a large number of successful case studies using bioremediation including barriers
with emulsified vegetable oil. This technology gives excellent coverage and is more easily
replenished if necessary. Although it necessarily creates unwanted intermediates (vinyl
chloride), bioaugmentation can reduce the likelihood of vinyl chloride persisting. In addition,
there are other biological (cometabolic biodegradation) and abiotic reactions that may come into
play to remove intermediates between barriers where conditions may not be as anaerobic.

Injection protocol for each location will include the following elements:
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e Mix hydrant water with granular ZVI for approximately 24 hours to remove chlorine and
create anoxic water (ORP < - 100 mV, dissolved oxygen [DO] < 0.5 mg/L) in a tank
large enough for the next day’s injection volume.

e Inject small volume of anaerobic water (50 -100 gals) with oil

¢ Inject bioaugmentation culture (approximately 20 liters/well and 4 liters/distribution
point)

e Inject emulsified oil with mZVI in anaerobic water.

e Short water flush, no donor

The first step must be repeated each day when there will be an injection the following day. The
final two steps will be repeated each day until the desired volume is achieved. The water flush
after each injection is to minimize fouling of the well screen, sand pack and nearby formation.

Injection quantities will be determined after initial injection and tracer testing to measure and
estimate injection flow rates, pressures, reagent travel times and distances, etc. This testing will
occur in several selected wells.

The tracer testing will be conducted by monitoring ground water field parameters (specific
conductivity, ORP, DO, etc.) in selected monitoring wells nearest to selected injection wells,
using either 1) datalogging probes/pressure transducers, or 2) manually collected field
measurements at regular (e.g., semi daily) intervals during injection, and for a day or two after if
necessary. Observed breakthrough of the injected reagents at the monitoring wells (as evidenced
by the field parameters) will provide information about injection radius of influence and travel
times.

The mZVI injections will help establish and maintain anaerobic conditions, and will reduce some
HVOC:s directly (chemically). ZVI will also raise the pH slightly to offset the pH drop
associated with donor metabolism. The optimal pH for dehalococcoides (Dhc) bacteria is
between 6.2 and 7.5. The current pH of ground water throughout the plume is generally around
6to7.

The bioaugmentation culture contains Dhc bacteria that convert Cis-DCE to vinyl chloride and
ethene. These bacteria are already present at the Site, based on the occurrence of vinyl chloride
and ethene in some wells (i.e. MW-2S, MW-6S). The bioaugmentation culture also contains
other bacteria capable of fermenting the lactate and emulsified vegetable oil into a form of
energy that can be used by the Dhc bacteria as well as bacteria that can convert PCE to cis-DCE.

The anaerobic water is to maintain appropriate conditions and ensure survival of a high
percentage of the bioaugmentation culture during injection.

A higher percentage of emulsified oil may be injected into the source area wells. This is in part
due to the higher contaminant concentrations that will likely require longer treatment, and
because it is the most up gradient area, and will receive a continuous influx of electron acceptors
(i.e., oxygen). Electron acceptors will decrease along the flow path after the injections.
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Expected results. The in situ reductive dechlorination process results in removal of chlorine
atoms within the solvent molecules one at a time, i.e., each PCE molecule is reduced to TCE,
which is then reduced cis-1,2-DCE, which is reduced VC, which is reduced to ethene. Removal
of chlorine atoms in PCE and its breakdown products may occur concurrently (although not
necessarily at the same rates) such that short term increases in concentrations of TCE, 1,2-DCE
and VC are likely (and typically observed), until the process is completed.

Creation of reducing conditions in the aquifer may also alter other geochemical conditions,
particularly the potential release of arsenic from native soils into solution. This process is
reversible and is expected to resolve after aquifer conditions return to pre-treatment
redoximorphic states.

Total estimated cost of this portion of the remedial option is approximately $200,000, and does
not include cost already incurred to date on the interim action cleanups. Cost estimates for this
and the other potential remedial alternatives are included in Appendix D.

7.1.3 Monitored Natural Attenuation

Monitored natural attenuation would be implemented some time after active treatment,
depending on the level of HVOC decreases, possibly around 5-8 years. Estimated cost of this
portion of the remedial option for each year is approximately $40,000, with a total of $300,000
for 7 years (costs for the first year of monitoring and reporting are included in the bioremediation
option). Cost estimates for this and the other potential remedial alternatives are included in
Appendix D.

7.1.4 Engineered and Institutional Controls

The Engineered and Institutional Controls remedial alternative could potentially be applied to the
Site. The main components would be 1) vapor intrusion mitigation measures on all buildings
located over HVOCs exceeding vapor screening criteria, 2) capping all impacted areas, and 3) an
environmental covenant restricting access to soils and ground water. Costs for engineering
controls are not provided, as they will be expended regardless of the cleanup remedy selected
(roadways, buildings, vapor intrusion mitigation). Estimated cost of institutional controls is
approximately $5,000. Cost estimates for this and the other potential remedial alternatives are
included in Appendix D.

7.1.5 Summary

Total cost for the combined alternative of excavation and removal of soil, in situ bioremediation,
monitored natural attenuation, engineering and institutional controls is around $1.5M, as detailed
in Appendix D.
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7.2 PERMEABLE REACTIVE BARRIER/ZVI, MONITORED NATURAL ATTENUATION, ENGINEERING
AND INSTITUTIONAL CONTROLS

The PRB would most likely be a trench excavated across (perpendicular to) the main axis of the
plume, or east-west, located just downgradient of the source area, at the southern end of the
former Case property. The trench would be around 35 feet deep and 75 feet long, and filled with
granular zero valent iron.

Estimated cost of this option is approximately $800k. Cost estimates for this and the other
potential remedial alternatives are included in Appendix D.

Due to the long plume length (around 500 feet), achieving cleanup levels would take at least as
long as the ground water travel time along the entire plume, and possibly more. Ground water
velocities of 55 to 1,900 feet per year were estimated (Section 2.2.4) which equates to travel
times along the entire plume of up to 9 years.

Engineering and institutional controls, as well as monitored natural attenuation, would still likely
be required as ground water will not likely meet cleanup levels for some time after the PRB is
installed. These components of the remedy would be carried out for this alternative as described
above.

Total estimated cost of this option is approximately $1M. Cost estimates for this and the other
potential remedial alternatives are included in Appendix D.

7.3 IN SITU BIOREMEDIATION, ENGINEERING CONTROLS, AND INSTITUTIONAL CONTROLS

The individual components of this combined alternative are all described in the preceding
sections. In-situ bioremediation, engineering controls, and institutional controls would be carried
out as described above.

The in situ bioremediation methods would be similar to the interim actions already completed
(see Section 5.0), with the following target areas for new biobarriers:

e Source area —additional injection using existing injection wells

e Upgradient of second row, shallow and intermediate zones

e Additional areas as determined by baseline monitoring closer in time to the planned
cleanup action

Because much time will have elapsed between the last round of interim action injections
(completed in April 2106) and the next round of injections to be implemented as part of the
dCAP, final selection of new biobarriers or treatment areas (locations and depths) will be made
after a round of new “baseline” ground water monitoring is conducted in advance of the final
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cleanup actions. The data collected from this baseline monitoring would also inform any decision
to perform more than just one round of bio treatment injections (“contingency plan™).

Shallow target zones will be around 8-20 feet bgs, intermediate at 20-35 feet bgs, and deep zones
around 35-45 feet bgs.

New shallow, intermediate and deep zone monitoring wells will also be installed at the
upgradient and downgradient ends of the plume (see Figure 14). Two new shallow wells will
replace UCCMW26 & UCCMW27, which will be decommissioned when site development
occurs in those areas.

Total estimated cost of this option is approximately $500K, and does not include the costs of past

cleanups conducted as interim actions. Cost estimates for this and the other potential remedial
alternatives are included in Appendix D.
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8. EVALUATION OF REMEDIATION ALTERNATIVES

This section evaluates the cleanup alternatives selected in the previous section in accordance with
the selection of remedy requirements under MTCA (WAC 173-340 through 370). The proposed
alternatives for the Site are:

* Excavation and removal of soil, in situ bioremediation, monitored natural attenuation,
engineering and institutional controls

* Permeable reactive barrier/ZVI, monitored natural attenuation, engineering and
institutional controls

* In situ bioremediation, engineering controls, and institutional controls

8.1 MTCA THRESHOLD REQUIREMENTS

MTCA (WAC 173-340-360(2)(a)) specifies several threshold, or basic requirements, that cleanup
actions must meet in order to be considered. The four threshold requirements specify that the
cleanup action must:

e Protect human health and the environment

e Comply with cleanup standards

e Comply with applicable state and federal laws
e Provide for compliance monitoring

The following sections evaluate the alternatives against the threshold criteria. Table 4
summarizes the cleanup alternatives evaluation.

8.1.1 Protect Human Health and the Environment

The ‘protection of human health and environment’ criterion addresses whether a cleanup
alternative will provide a minimum acceptable level of protection, i.e., a sufficiently low residual
risk to human and ecological receptors. Alternatives are compared by relative degree of
protection, which may include the second criterion ‘compliance with cleanup standards’ as well
as short-term risks posed by remedial action (e.g., during construction and implementation of the
cleanup action, such as mobilization of contaminants during construction or transport, or other
ancillary safety risks during construction).

Of the alternative remedies, excavation and removal of all soil exceeding cleanup levels with

engineering and institutional controls and monitored natural attenuation is the most protective,
due to the removal of COCs from the site.

UCC RIFS 4 12 18.docx 57 HWA GEOSCIENCES INC.



April 12,2018
HWA Project No. 2007-098

8.1.2 Comply with Cleanup Standards

Compliance with cleanup standards is defined by meeting the requirements of WAC 173-340-
700 through 760, i.e., meeting calculated cleanup levels at the established point of compliance
within a reasonable period of time. In addition to treatment or removal, MTCA includes
provisions for meeting cleanup standards through containment.

Of the alternative remedies, excavation and removal of all soil exceeding cleanup levels with
engineering and institutional controls and monitored natural attenuation is the most protective,
due to the removal of COCs from the site.

8.1.3 Comply with Applicable State and Federal Laws

Compliance with State and Federal Laws includes legally applicable, ARARs. ARARs for this
site are summarized in Table 3. All alternative remedies meet ARARSs to the same relative
degree.

8.1.4 Provide for compliance monitoring

Compliance monitoring requirements (specified in WAC 173-340-410) include the following
elements:

* Protection monitoring to confirm that human health and the environment are adequately
protected during implementation of an alternative

* Performance monitoring to confirm that cleanup standards or other performance standards
are met

» Compliance monitoring to monitor the long-term effectiveness of the remedy after
completion of the alternative

All alternative remedies provide protection, performance, and compliance monitoring.

8.2 MTCA OTHER REQUIREMENTS
Other requirements specified in MTCA include:

e Use permanent solutions to the maximum extent practicable — The requirement to use
permanent solutions to the maximum extent practicable includes a preference hierarchy
to evaluate alternatives and cost effectiveness. Cleanup technologies in order of
decreasing preference include reuse / recycling, destruction, detoxification, and
separation / volume reduction. Under MTCA these preferences may be weighed against
costs and benefits using a “disproportionate cost analysis” (WAC 173-340-360(3)(e)).
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e Provide for a reasonable restoration time frame — alternatives that can be
implemented in less time (while equivalent in other respects) are preferred under MTCA

e Consider public concerns — MTCA specifies public notice and participation
requirements for cleanups conducted by Ecology, conducted under an order or decree,
where site-specific risk assessment is used to establish cleanup levels, or where cleanup
would restrict future site use

8.3 EVALUATION OF ALTERNATIVES
The alternatives carried forward for evaluation are:

» Excavation and removal of soil, in situ bioremediation, monitored natural attenuation,
engineering and institutional controls

* Permeable reactive barrier/ZVI, monitored natural attenuation, engineering and
institutional controls

* In situ bioremediation, engineering controls, and institutional controls

Table 4 compares each of the remedial alternatives to the minimum requirements for remedial
actions listed in WAC 173-340-360(2). The alternatives are evaluated under all of the
requirements, including determining whether the action uses permanent solutions to the
maximum extent practicable.

This determination sometimes requires a Disproportionate Cost Analysis, which is a comparative
evaluation of alternatives relative to each other under the ‘permanent to the maximum extent
practicable’ criterion in WAC 173-340-360(3).

8.4 DISPROPORTIONATE COST ANALYSIS

A Disproportionate Cost Analysis (DCA) is presented herein which compares the selected
remedy (in situ bioremediation, engineering controls and institutional controls) to the other
remedies, including the most aggressive option of excavation and removal of soil, in situ
bioremediation, monitored natural attenuation, engineering and institutional controls.

The DCA per MTCA compares the relative costs and benefits of the cleanup alternatives that
meet threshold requirements to allow selection of the alternative such that incremental cost is not
disproportionate to the benefit. This analysis determines which of the alternatives are
“permanent to the maximum extent practicable” and uses the following criteria, as specified in
MTCA (WAC 173-340-360(2) & (3).
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Criteria Relative weighting factor
*  Opverall protectiveness of human health and the environment  30%
*  Permanent reduction of toxicity, mobility and volume 20%
*  Long term effectiveness 20%
*  Management of short-term risks 10%
*  Technical and administrative implementability 10%
*  Consideration of public concerns 10%
*  Cost compared against other criteria

The relative weighting of the factors shown above not specified in MTCA, but are assigned
specifically for this Site, based on relative importance. Assignment of weighting factors is
discussed below.

The DCA compares both quantitative and qualitative relative environmental benefits of each
alternative against those provided by the most permanent alternative. Costs are disproportionate
to benefits if the incremental costs of the alternative over that of a lower cost alternative exceed
the incremental degree of benefits achieved by the alternative over that of the other lower cost
alternative (WAC 173-340-360(e)(1)). Where the quantitative and qualitative benefits of two
alternatives are equivalent, the less costly alternative is selected (WAC 173-340-360(e)(i1)(C)).

8.4.1 DCA Criteria

Protectiveness - Overall protectiveness includes the extent to which human health and the
environment are protected, including the degree to which overall risks at a site are reduced, both
on- and off-site, by the cleanup action and the time required to meet cleanup standards. This
criterion also accounts for whether the cleanup action surpasses MTCA standards, and measures
the improvement of overall environmental quality at the Site. This criterion was assigned a
weighting of 30 percent, the highest of all the criteria, to reflect the fact that this is the
fundamental requirement of MTCA.

Permanence - Permanence of a cleanup action is measured by the relative reduction in toxicity,
mobility, or volume of hazardous substances, including the original contaminated media and any
residuals generated by the cleanup, and also reflects the need for further action after cleanup.
This criterion was assigned a weighting of 20 percent, the second highest weighting (along with
long-term effectiveness), due to the priority given to permanent solutions by MTCA.

Long-term effectiveness - This criterion reflects the degree of certainty that a cleanup action
will maintain compliance with cleanup standards over time, the magnitude of residual risk after
cleanup, and the effectiveness of controls required to manage treatment residues or remaining
wastes. MTCA contains a preference ranking for different types of technologies, as follows:
reuse or recycling; destruction or detoxification; immobilization or solidification; on-site or off-
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site disposal in an engineered, lined and monitored facility; on-site isolation or containment with
attendant engineering controls; and institutional controls and monitoring. Cleanup alternatives
often include a combination of technologies to accomplish remedial objectives. This ranking is
used along with other site-specific factors in ranking long-term effectiveness. This criterion was
assigned a weighting of 20 percent, the second highest weighting (along with permanence), due
to the need for a cleanup action to remain protective of human health and the environment over
time.

Management of short-term risks - This criterion measures relative risks to human health and
the environment during construction and implementation of the cleanup action, and the
effectiveness of measures that will be taken to manage such risks. Short-term risks during
cleanup may include mobilization of contaminants during construction or transport, or other
ancillary safety risks during construction. These risks are typically managed via monitoring,
health and safety planning, spill control planning, best management practices, etc., during
cleanup construction. This criterion was assigned a weighting of 10 percent, the lowest
weighting, due to the short-term nature of the risk, and ability to address or correct.
Management of short-term risks is also reflected in the cost analysis, as mitigating measures are
added to the cleanup method. This criterion, along with implementability, is therefore less
important in considering a cleanup action than protectiveness, permanence, and long-term
effectiveness.

Technical and Administrative Implementability - This criterion evaluates the relative
difficulty and uncertainty of implementing the project, and includes consideration of whether the
alternative is technically possible, availability of necessary off-site facilities, services and
materials, administrative and regulatory requirements, scheduling, size, complexity, monitoring
requirements, access for construction operations and monitoring, and integration with existing
facility operations and other current or potential remedial actions. This criterion was assigned a
weighting of 10 percent, the lowest weighting. Selected cleanup technologies are already
deemed to be implementable, and technical or administrative criteria are not as important as
environmental concerns, protectiveness, permanence, and long-term effectiveness.

Consideration of public concerns - This criterion includes concerns from the community
regarding the cleanup, and the degree to which they are addressed. Community includes
individuals, community groups, local governments, tribes, federal and state agencies, or any
other organization that may have an interest in or knowledge of the Site. This criterion was
assigned a weighting of 10 percent, as many of the other criteria (e.g., overall protectiveness,
permanence, long-term effectiveness, management of short-term risks) capture public concerns.
This criterion is meant to capture specific public concerns not already addressed by the other
criteria.
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Cost - Analysis of cost includes all costs associated with implementing the alternative, including:
design, construction, long-term monitoring, and institutional controls. Cost estimates for the
cleanup alternatives should be comparable, to allow evaluation of relative costs and benefits of
the different alternatives. Costs are evaluated against the cleanup benefits in order to assess cost-
effectiveness and remedy practicability, therefore no weighting factor is applied.

8.4.2 Disproportionate Cost Analysis Scoring

Table 6 summarizes the disproportionate cost analysis scoring. A discussion of each alternative and
the scoring factors assigned is presented below. For this analysis, a hypothetical “no action”
alternative was added, as a baseline needed for the quantitative analysis. As noted in Section 9.1
and Table 4, all of the cleanup alternatives meet MTCA minimum requirements. The values
assigned to each alternative reflect the degree to which one of the alternatives meets a particular
criterion compared to the other alternatives.

For the following discussion, the three alternatives are referred to as A and B, as follows:

A. Excavation and removal of soil, in situ bioremediation, monitored natural attenuation,
engineering and institutional controls

B. Permeable reactive barrier/ZVI, monitored natural attenuation, engineering and
institutional controls

C. In situ bioremediation, engineering controls and institutional controls

e Opverall protectiveness of human health and environment — Alternative A is the most
protective, because all impacted soils would be removed from the Site, therefore was scored
the highest (5); alternatives B and C were both scored lower, at 3, due to some level of
active treatment.

e Permanent reduction of toxicity, mobility and volume — Alternative A was scored the
highest (5) with respect to the Site, even though moving the soil to a landfill does not reduce
toxicity, mobility or volume; alternatives B and C were both scored lower, at 3 and 4,
respectively, due to the presumed lower levels of treatment with respect to the Site (and in
situ bio having higher reduction of toxicity, mobility and volume).

e Long term effectiveness — Alternative A was scored the highest (5), due to the rapid removal
of soils; alternative C was scored lower, at 4, due to the slower cleanup time frame, and
alternative B was scored at 3, due to the presumed lower levels of treatment than in situ
bioremediation.

e Short term risks — Alternative A was scored the lowest (2), because soil excavation, utility
work, and over-the-road hauling of thousands of tons of soil carries the most short term risk;
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alternative B was scored higher, (3) due to some excavation required, and alternative C was
ranked the highest, (4) due to the least amount of site activity required.

e Implementability — Alternative A was scored the lowest (2), because of the challenges
associated with soil excavation in an urban setting; alternative B was scored higher, (3) due
to some excavation required, and alternative C was ranked the highest, (4) due to the least
amount of site activity required.

e Community acceptance — Alternative A was scored the lowest (2), because of the challenges
associated with soil excavation in an urban setting; alternatives A and B were ranked
similarly (3) for Community Acceptance, due to the relatively similar impacts to the
community.

No Action
A “no action” alternative is presented solely for mathematical purposes, so the lowest ranked
alternative has something to be compared against, i.e., to calculate the incremental cost and benefit.

The “no action” alternative is not under consideration as an actual cleanup alternative.

e Overall protectiveness of human health and environment — The no action alternative would
not be protective, and was scored 0.

e Permanent reduction of toxicity, mobility and volume — The no action alternative would not
reduce mobility, toxicity or volume of contaminants, and was therefore scored 0.

e Long term effectiveness — The no action alternative would not be effective long term, and
was assigned a score of 0.

e Short term risks — The no action alternative has little or no short term risk, and was assigned
a score of 5.

e Implementability — The no action alternative is implementable, and was given a score of 5.

e Community acceptance — The no action alternative was given a score of 0 on the basis that
there would be community concerns with taking no remedial action.

8.4.3 Disproportionate Cost Analysis Summary

The net benefit of the alternatives is determined by combining the criteria scores with the relative
weighting factors assigned to the criteria. The net benefit, or overall non-cost scores, are shown in
Table 7. The cleanup alternatives ranked by benefit as follows:
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e Alternative A 4.1
e Alternative B 3.0
e Alternative C 3.6
e No Action 1

Table 6 summarizes estimated costs, with additional detail provided in Appendix D. Dividing net
benefit by total cost gives the benefit-to-cost ratio, or cost effectiveness. Figure 16 shows a graph of
cost to benefit. Benefit-to-cost ratios increased from Alternative B to C to A.

As stated in Section 9.4, MTCA considers costs to be disproportionate to benefits on the basis of
incremental costs and incremental benefits. For this analysis, incremental benefit (the difference
in net benefit from the next lowest scored alternative) is divided by the incremental cost (the
difference in cost from the next lowest cost alternative).

For this analysis, a “no action” alternative was scored, so that the lower cost alternative did not
have zero values for incremental cost or benefit. The “no action” alternative was assigned a net
benefit of 1, and a cost of zero.

Incremental cost effectiveness values are shown in Table 6 and Figure 17. The incremental benefit-
to-cost ratio of Alternative C is the highest. The incremental benefit-to-cost ratio from Alternative A
to B was negative, because the net benefit of Alternative C is lower than Alternative B, although the
cost is higher. These ratios depend on the order in which the alternatives are presented; typically
they are listed in order of descending cost or increasing benefit.

8.4.4 Sensitivity Analysis

Due to the large cost differential, the analysis is not sensitive to variations in scoring of the
alternatives. For example, if Alternatives A and B were scored 5 for each criteria, the incremental
cost effectiveness of Alternative C would still exceed that of Alternatives A and B by over 2 times.
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9. RECOMMENDED REMEDIAL ALTERNATIVE

This section presents proposed remedial actions to be conducted at the Site.

9.1 DESCRIPTION OF RECOMMENDED REMEDIAL ALTERNATIVE

Based on the results of the remedial investigation and feasibility study conducted under MTCA
and the application of the selection of remedy criteria, the preferred cleanup alternative at the
Site (developed in accordance with WAC 173-340-350 through 173-340-390) includes:

e In-situ bioremediation (two rounds already conducted as interim actions, with one
or more additional rounds planned)

¢ Engineering controls (vapor intrusion mitigation)

e Institutional controls (environmental covenants)

9.1.1 In-situ bioremediation

In situ bioremediation is selected as the primary cleanup method component because it has been
proven successful in Interim Actions at the Site. To date, 9 wells have been remediated to below
cleanup levels for PCE (MW-1, UCCMW-4, UCCMW-18, UCCMW-19, UCCMW-20,
UCCMW-5, UCCMW-9, UCCMW-26, UCCMW-27), and 5 wells have been remediated to
below cleanup levels for all HVOCs (UCCMW-4, UCCMW-20, UCCMW-5, UCCMW-9,
UCCMW-27), and the plume is actively shrinking. In addition, redox parameters and other
indicators (e.g., TOC, methane, ethene, etc.) all indicate active biological activity and
degradation of PCE in almost all zones/areas treated, with a few exceptions.

In situ bioremediation processes treat soil and groundwater using microorganisms to degrade
organic contaminants. The microorganisms break down contaminants by using them as an
energy source or cometabolizing them with an energy source. The primary COCs at the Site
(PCE, TCE, DCE, and VC) respond most favorably to anaerobic bioremediation. To stimulate
and enhance microbial activity, microorganisms (bioaugmentation) or amendments
(biostimulation), such as organic substrates, other electron donors/acceptors, nutrients, or other
compounds that affect treatment can be added. Biostimulation can be used where the bacteria
necessary to degrade the contaminants are present but conditions do not favor their growth (e.g.,
anaerobic bacteria in an aerobic aquifer, aerobic bacteria in an anaerobic aquifer, lack of
appropriate nutrients or electron donors/acceptors). Bioaugumentation can be used when the
bacteria necessary to degrade the contaminants do not occur naturally at a site or occur at too low
of a population to be effective.

Bioremediation of a chlorinated solvent like PCE at the Site involves addition of an energy
source (electron donor, in this case emulsified vegetable oil) and/or addition of a microbial
culture. This process requires that ground water must be very anaerobic and an electron donor be
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available for the microorganisms to carry out the process. Addition of electron donor helps make
ground water anaerobic if it is not already. Most of the HVOC plume area is anaerobic from past
bioremediation injections.

The process also requires the presence of certain specific types of bacteria to carry it to
completion. Specifically, it requires bacteria (Dehalococcoides or Dhc) that convert vinyl
chloride to the harmless end product ethene. These bacteria are often not present at all or not
present in sufficient numbers, especially in shallow aquifers that are not anaerobic.

At this site bioremediation has been and will continue to be implemented in the form of injected
biobarriers, at several locations along the plume length. The location of infrastructure, utilities
and monitoring wells can impact the locations.

The most useful donor for installing biobarriers is emulsified vegetable oil. Emulsified oil
essentially behaves like a dilute milk solution during injection, allowing the normally immiscible
oil to be transported with water. Because of this behavior, implementation is possible via either
wells or direct push injection, and coverage can be very complete. Within two months after
injection, the emulsion “breaks” due to bacterial action, and the oil droplets adhere to the soil
particles, leaving a barrier of electron donor in place. The oil droplets then dissolve slowly into
ground water at a rate that is compatible with maintaining anaerobic conditions and supplying
electrons to the microorganisms.

The in situ bioremediation methods would be similar to the interim actions already completed
(see Section 5.0), with the following preliminary target areas for new biobarriers:

e Source area — additional injection at six existing shallow injection wells

e Downgradient part of plume (upgradient of prior second injection row) intermediate and
deep zones

e Additional areas as determined based on baseline monitoring closer in time to the
planned cleanup action per the dCAP (e.g., area around well BB-2 if needed)

Shallow target zones will be around 8-20 feet bgs, intermediate at 20-35 feet bgs, and deep zones
around 35-45 feet bgs. Figure 14 shows the location of past treatment areas (biobarriers)
completed as interim actions, and planned future biobarriers. Because much time will have
elapsed after the interim action round of injections completed in April 2016, and the new
planned round under the dCAP, final selection of new biobarriers or treatment areas (locations
and depths) will be made after an additional round of new “baseline” ground water monitoring is
conducted in advance of the final cleanup action. The data collected from this baseline
monitoring would also inform any decision to perform more than just one round of bio treatment
injections (“‘contingency plan”).

Injection protocol for each location will include the following elements:

e Mix hydrant water with granular zero-valent iron (ZVI) for approximately 24 hours to
remove chlorine and create anoxic water (Oxidation/reduction potential [ORP] <- 100
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mV, dissolved oxygen [DO] < 0.5 mg/L) in a tank large enough for the next day’s
injection volume.

e Inject small volume of anaerobic water (50 -100 gals) with oil

e Inject bioaugmentation culture

e Inject emulsified oil with micro ZVI in anaerobic water

e Short Water flush, no donor

The first step must be repeated each day when there will be an injection the following day. The
final two steps will be repeated each day until the desired volume is achieved. The water flush
after each injection is to minimize fouling of the well screen, sand pack and nearby formation.

Injection quantities will be determined based on past injection and tracer testing to measure and
estimate injection flow rates, pressures, reagent travel times and distances, etc.

Contingency plan

Efficacy of the bioremediation injections (“cleanup’) will be evaluated after performance
monitoring at the end of the first 2.5 years (10 quarters) following the new round of
bioremediation cleanup actions that will implemented per the dCAP. If any areas are not
responding to treatment (HVOCs not degrading and/or bioremediation indicator analytes show
unfavorable subsurface conditions), a contingency plan for additional bioremediation injections
may be recommended.

9.1.2 Ground Water Monitoring

Performance monitoring following the in-situ bioremediation will include sampling and analysis
of ground water at existing and new monitoring wells for HVOCs and bioremediation indicator
parameters. Two new shallow monitoring wells will be installed at the upgradient end of the
plume; and new shallow, intermediate and deep zone monitoring wells will be installed at the
downgradient end of the plume (see Figure 14). Existing shallow wells UCCMW-26 and
UCCMW-27 will be decommissioned when development occurs in those areas.

Efficacy of the cleanup will be evaluated via existing and new monitoring wells at quarterly and
semi-annual monitoring events. Existing and proposed new wells to be monitored are shown on
Figure 14, and include:

Quarterly Semiannually*
SHALLOW

MW-1 BI-3

UCCMW-7 BB-3

UCCMW-8 UCCMW-5

UCCMW-10 UCCMW-16

UCCMW-17 UCCMW-18
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UCCMW-19

UCCMW-24

UCCMW-20

UCCMW-32%***

UCCMW-21

UCCMW-33%#**:*

UCCMW-25

BB-2

INJ-2 (injection well)

UCCMW-26

UCCMW-27

**UCCMW-28 S

**UCCMW-29 S

INTERMEDIATE

***UCCMW-28 |

***UCCMW-29 |

***UCCMW-30 |

***UCCMW-31 |

DEEP

***UCCMW-28 D

UCCMW-4

***UCCMW-29 D

***UJCCMW-30 D

***UCCMW-31D

* |n addition to listed quarterly wells. Semiannual wells may be monitored
more frequently as needed.
**New shallow monitoring wells to be installed to replace UCCMW-26 and

UCCMW-27 which will be decommissioned prior to new construction in

those locations.

*** New intermediate and deep wells

*¥*** New shallow wells

If a well is below cleanup level for a sufficient period of time (> 1 year), monitoring may be
discontinued until all wells reach cleanup levels, at which time monitoring of those well(s) will
be resumed for confirmation monitoring.

All ground water samples will be analyzed for HVOCs and field parameters, including DO, ORP
and pH. Selected samples may be analyzed for bioremediation indicator parameters, including:

Total organic carbon (TOC)
Methane/ethene/ethane
Nitrate

Sulfate

Soluble ferrous iron
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e Dhc/vinyl chloride reductase (VcrA) — is this an enzyme indicative of vinyl chloride
reduction activity by Dhc bacteria
e Sodium (Na+)

HVOCs and ethene/ethane will be monitored to show that the parent VOC (PCE) is being
transformed, at least in part to harmless ethene or ethane. Field parameters, nitrate, sulfate,
ferrous iron and methane will be monitored to show that the appropriate conditions have been
achieved for degradation of chlorinated ethenes and for survival of the bioaugmentation culture.

Initially, TOC will serve as an indicator of the presence of the injected fluid. Each 1% of
emulsified oil contains approximately 400 mg/L of lactate and 9,600 mg/1 of emulsified oil. The
lactate will inject/migrate like water initially until bacteria begin to metabolize it (days to
weeks). Emulsified oil will also migrate essentially with water although a portion (larger
droplets) will be filtered out in the smaller pore throats of the aquifer. For example, if 1% oil
were injected, the detection of 2-300 mg/L of TOC would indicate that lactate (slightly diluted)
had reached that location. The detection of 6,000 mg/L of TOC would indicate emulsified oil
had reached that location. Additionally, the Na+ concentration of the injected oil (due to the
presence of sodium lactate, sodium bicarbonate) can be used as a tracer if distinct enough from
background. Na+ will only be analyzed in hydrant water and wells immediately down gradient
of injection points. Monitoring of Na+ will cease when it arrives in a well.

Within 2-3 months, the emulsion will break due to bacterial degradation of the emulsifiers and
the oil droplets will adhere to the soil. This residual oil will slowly dissolve into ground water
and provide a long-term source of donor for the degradation process. TOC will be monitored
long-term as an indicator of the longevity of the emulsified oil. TOC concentrations of 20-100
mg/L indicate the slow dissolution process and that oil is still present.

9.1.3 Ground Water Monitoring, Cleanup Schedule and Contingency plan

Performance monitoring will be conducted initially for 2.5 years (10 quarters) after the new
round of bioremediation cleanup action that will be implemented per the dCAP, at which time
the efficacy of the cleanup will be evaluated. If any areas are not responding to treatment
(HVOCs not degrading and/or bioremediation indicator analytes show unfavorable subsurface
conditions), a contingency plan for additional bioremediation injections may be recommended.
At that time, monitoring parameters (wells, analytes, time intervals, etc.) may also be modified
as needed, in consultation with Ecology.

Monitoring will continue until all wells reach cleanup levels for at least one year. The restoration
timeframe is estimated up to 8 years. Criteria for terminating active biotreatment (i.e., no further
injections) will include continued reduction of HVOC mass, shrinking of the plume, and all wells
with HVOCS exceeding cleanup levels displaying favorable redox and bioremediation
indicators. Favorable redox and bioremediation indicators are described in Section 4.2.1 and
include oxidation-reduction potential and dissolved oxygen showing anoxic conditions, presence
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of methane and ethene, and the favorable progression of generation and degradation of PCE
daughter products.

9.1.3 Engineering controls

If buildings are planned over any areas where vapor intrusion screening or testing at that time
indicates a vapor intrusion risk, vapor intrusion mitigation will be conducted. Most of the plume
is currently under roadways, and the source area will be under an open-air public plaza park
feature. Two future hotel buildings are planned at the upgradient end of the plume, upgradient of
the source area.

Portions of both buildings overlie areas which contain HVOCs in ground water above VI
screening criteria (see Section 4.4). These buildings will be underlain by a Stego Wrap brand
vapor barrier. The vapor barrier will be a 20 mil virgin polyolefin resin, multi-layer plastic
extrusion-blown film membrane. This product meets or exceeds Class A vapor retarding per
ASTM E1745, which is the highest level of vapor retardation under this ASTM standard. All
seams will be sealed, and slab penetrations (utilities, etc.) booted and sealed with ASTM E1643-
compliant methods and materials (i.e.,: Stego Tape, Stego Mastic, Stego Crete Claw® Tape and
StegoTack® Tape). The building area overlying the low HVOC ground water concentrations will
be an open-air parking garage, therefore the vapor barrier system is extremely conservative.

9.1.4 Institutional controls

Institutional control areas will be determined after several years of monitoring, and will be
selected based on monitoring results. Institutional controls will take the form of environmental
covenants (deed restrictions), which will document the remedial action in Ecology and County
property records, and include provisions which 1) prohibit activities that may impact the remedial
action, create new exposure pathways, or create access to, or release of remaining contaminants,
2) ensure the provisions are met by property lessees, 3) ensure conveyance of the covenant with
the land, 4) require notification of property transactions, and 5) allow site access to the
regulatory agency.

9.2 RATIONALE FOR SELECTING PROPOSED ALTERNATIVE

The proposed alternative was selected in accordance with remedy selection requirements under
MTCA, and meet all threshold and other requirements specified in WAC 173-340-360. This
rationale is detailed in Section 9 above.

9.3 OTHER ALTERNATIVES EVALUATED
A range of other cleanup alternatives was evaluated, as detailed in Section 6.0, and includes:
e Excavation and removal of soil, in situ bioremediation, monitored natural attenuation,

engineering and institutional controls
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e Permeable reactive barrier/ZVI, monitored natural attenuation, engineering and institutional
controls

9.4 CLEANUP STANDARDS

Determination of cleanup standards is detailed in Section 5.2, and included the following
process, per MTCA:

e Evaluate beneficial use of land, ground water, and surface water

e Develop conceptual site model (i.e., contaminant source, affected media, exposure
pathways, and receptors)

e Select COCs

e Select ARARs

e Choose cleanup levels

e Identify points of compliance

The cleanup standards are then based on the calculated cleanup levels measured at the points of
compliance. Cleanup levels selected for the Site are based on MTCA Method A or B (where no
A value exists). Points of compliance are as follows:

Soil
e Standard point of compliance (throughout the Site) based on protection of ground water
e From the ground surface to 15 feet below ground surface based on direct contact
exposure
Ground water
e For this Site, the standard ground water point of compliance is proposed, i.e., ground
water throughout the Site. All wells listed in the monitoring plan in Section 9.1 will be
used to define the Site ground water point of compliance.

Another component of the cleanup standard is a reasonable restoration timeframe. Per Section 7,
the restoration timeframe is estimated up to 8 years.

9.5 SCHEDULE FOR IMPLEMENTATION

Schedule for implementation is detailed in the Cleanup Action Plan, and is anticipated to be in
2018. The relative order of cleanup elements is as follows:

e Baseline round of monitoring to delineate extent of treatment areas

e In-situ bioremediation injections

e Performance monitoring, 2.5 years initially, then until cleanup standards are met
(anticipated <8 years)
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e Supplemental injections as needed, if contingency plan is activated based on
sampling results

¢ Engineering controls — depending on building construction schedules

e Institutional controls

¢ Confirmation Monitoring — one year after cleanup standards are met Site wide

9.6 APPLICABLE STATE AND FEDERAL LAWS
All applicable state and federal laws, if any, for the proposed cleanup action will be followed.

Regulatory compliance will be addressed during the permitting phase of the project, and may
include grading, storm water, and other permitting issues.

9.7 COMPLIANCE WITH THRESHOLD AND OTHER MTCA REQUIREMENTS

As stated in Section 8, the proposed cleanup action complies with threshold and other MTCA
requirements specified in WAC 173-340-360.
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10. SUMMARY & CONCLUSIONS

The Ultra Custom Cleaner Site occupies several parcels of land, including the source parcel
owned by City of Bothell, where a former dry cleaners caused a release of PCE in to the soil and
ground water some time prior to 2000. RI activities have defined the nature and extent of soil
and ground water impacts, which include PCE and its breakdown products TCE, DCE, and vinyl
chloride.

Site cleanup levels for soil and ground water are selected as MTCA Method A or B for COCs
with no established Method A value. Points of compliance are as follows:

e Soil
0 Standard point of compliance (throughout the Site) based on protection of ground
water
0 From the ground surface to 15 feet below ground surface based on direct contact
exposure
e Ground water
0 The standard ground water point of compliance is proposed, i.e., ground water
throughout the Site

Based on the results of the remedial investigation and feasibility study conducted under MTCA
and the application of the selection of remedy criteria, the preferred cleanup alternative at the
Site (developed in accordance with WAC 173-340-350 through 173-340-390) includes:

e In-situ bioremediation additional injections
¢ Engineering controls
e Institutional controls
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TABLE 1A
ULTRA CUSTOM CARE CLEANERS SITE SOIL ANALYTICAL DATA
Source: Farallon Consulting, 2002
(all results in milligrams per kilogram (mg/Kg) except as noted)

MW1-2.5- | MW2-5.5- | MW3-4.5- SB5-0.33- SB7-05- MTCA
Boring 4 7 6 SB-1-4 SB-1-8 SB-2-4 SB-2-8 SB-3-4 SB-3-8 SB-4-4 SB-4-8 3 SB6-2-3 1.5 SS-2 A/B
Catch
Sample interval, ft bgs 2.54 5.5-7 4.5-6 4-5 8-9 4-5 8-9 4-5 8-9 4-5 8-9 0.33-3 2-3 0.5-1.5 Basin
Sediment
Gasoline Range 1,800 100/30*
Petroleum
Hydrocarbons Diesel Range 2000
Oil Range 2000
Tetrachloroethene 0.0022 0.015 0.005 0.0013 <0.0012 0.0012 <0.0011 0.0018 <0.0011 0.0019 <0.0023 0.0061 0.0013 0.0097 0.0019 0.05
Trichloroethene <0.0011 0.0019 <0.0013 <0.0011 <0.0012 <0.0011 <0.0011 <0.0013 | <0.0011 <0.0011 <0.0012 <0.0011 <0.0011 <0.0011 0.012 0.03
VOCs*** Dic:::)sr)o:ti-ene <0.0011 <0.0011 <0.0013 <0.0011 <0.0012 <0.0011 <0.0011 <0.0013 | <0.0011 <0.0011 <0.0012 <0.0011 <0.0011 <0.0011 0.0026 160 (B)
Methylene Chloride <0.0057 0.029**** <0.0063 <0.0054 | 0.0062**** | <0.0054 | <0.0057 | <0.0063 | <0.0055 | <0.0054 | 0.0079**** <0.0056 <0.0053 <0.0054 <0.0060 0.02
1,2-Dichlorobenzene | <0.0011 0.0012 <0.0013 | <0.0011 <0.0012 | <0.0011 | <0.0011 | <0.0013 | <0.0011 | <0.0011 <0.0012 <0.0011 <0.0011 <0.0011 <0.0012 7200 (B)
TABLE 1B
ULTRA CUSTOM CARE CLEANERS SITE SOIL ANALYTICAL DATA
Source: Environmental Partners Inc., 2004
(all results in milligrams per kilogram (mg/Kg) except as noted)
MTCA
Boring B-1 B-2 B-3 B-4 B-5 B-6 B-7 B-8 B-9 B-13 B-14 B-15 B-16 A/B
Sample interval, ft bgs 8 8 8 8 8 8 8 8 8 9.5 9.5 9.5 9.5
Tetrachloroethene 0.020 <0.010 <0.010 <0.010 <0.010 0.012 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.05
Trichloroethene <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.03
VOCs*** (cis) 1,2-Dichloroethene <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 160 (B)
Methylene Chloride <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.02
1,2-Dichlorobenzene <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 7200 (B)

* Note: These borings are all located on the Case property (see Figure 4). Borings with similar designations (B-1, B-2, etc.) were also drilled by CDM in 2009, and are located within rights-of-way along Bothell
Way NE and SR522 (see Figure 3).
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TABLE 1C
ULTRA CUSTOM CARE CLEANERS SITE SOIL ANALYTICAL DATA
Source: CDM, 2009
(all results in milligrams per kilogram (mg/Kg) except as noted)

MTCA
Boring B1 B2 B3 B4 B5 B6 B7 B8 B10 B11 B12 B13 B15 B16 B17 B18 A/B
Sample interval, ft bgs 6 7 9 6 7 6 6 5 6 10 13 44 7
Gasoline Range <30 720 <25 <24 <24 100/30*
Petroleum
Diesel Range <75 <46 <62 <61 <61 2000
Hydrocarbons
Oil Range <150 2400 <120 <120 <120 2000
Benzene (] 0.03
Toluene 1.1 7
Ethylbenzene 12 6
Xylenes 11.51 9
VoG Tetrachloroethene 0.0054 <0.0016 <0.19 <0.0012 <0.0011 <0.0011 0.0012 0.0017 0.016 0.0030 0.0011 <0.0011 0.027 0.0041 <0.0011 <0.0013 0.05
s
Trichloroethene <0.00099 | <0.0016 <0.19 <0.0012 0.0086 <0.0011 <0.0010 <0.0010 | <0.00097 | <0.0011 <0.0090 <0.0011 <0.0017 <0.0010 <0.0011 <0.0013 0.03
cis) 1,2-
(cis) <0.00099 | <0.0016 <0.19 <0.0012 0.034 0.0027 <0.0010 <0.0010 | <0.00097 | <0.0011 0.0013 <0.0011 <0.0017 <0.0010 <0.0011 <0.0013 160 (B)
Dichloroethene
Vinyl Chloride <0.00099 | <0.0016 <0.19 <0.0012 <0.0011 <0.0011 <0.0010 <0.0010 | <0.00097 | <0.0011 <0.00090 <0.0011 <0.0017 <0.0010 <0.0011 <0.0013 240 (B)
Methylene Chloride <0.0049 <0.0079 <0.94 <0.0060 <0.0057 <0.0055 <0.0052 <0.0050 | <0.0048 | <0.0054 <0.0045 <0.0055 <0.0085 <0.0051 <0.0057 <0.0065 0.02

* Note: These borings are all located within rights-of-way along Bothell Way NE and SR522 (see Figure 3). Borings with similar designations (B-1, B-2, etc.) were also drilled by Environmental Partners in 2004,
and are located on the Case property.
TABLE 1D
ULTRA CUSTOM CARE CLEANERS SITE SOIL ANALYTICAL DATA
Source: HWA GeoSciences, 2008
(all results in milligrams per kilogram (mg/Kg) except as noted)

Boring BB-2 BB-3 MTCA A/B
Sample interval, ft bgs 75 10
Gasoline Range <7.1 <6.6 100/30*
Petroleum
Diesel Range <31 <31 2000
Hydrocarbons
Lube Oil Range <65 <61 2000
Tetrachloroethene <0.0011 0.0055 0.05
Trichloroethene <0.0011 | <0.0011 0.03
VOCs (8260B) - -
(cis) 1,2-Dichloroethene <0.0011 | <0.0011 160 (B)
(mg/kg)
Acetone**** 0.029 <0.0053 72,000(B)
2-Butanone (MEK) <0.0056 | <0.0053 48,000(B)
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TABLE 1E
ULTRA CUSTOM CARE CLEANERS SITE SOIL ANALYTICAL DATA
Source: Parametrix, 2010
(all results in milligrams per kilogram (mg/Kg) except as noted)

MTCA
Boring SB01 SB02 SB03 SB04 SB05 A/B
Sample interval, ft bgs 14 16 15 10 17
Gasoline Range <5.5 <5.9 <7.3 <5.4 100/30*
Petroleum
Diesel Range <27 <29 <27 2000
Hydrocarbons
Oil Range <5.5 <5.9 <7.3 <54 2000
Tetrachloroethene <0.034 <0.0011 0.05
Trichloroethene <0.034 <0.0011 0.03
(cis) 1,2-
VOCs*** <0.034 <0.0011 160 (B)
Dichloroethene
Vinyl Chloride <0.034 <0.0011 240 (B)
Methylene Chloride <0.17 <0.0057 0.02
Fluoranthene 0.0078 3200 (B)
Pyrene 0.0075 2400 (B)
PAHs*** Chrysene 0.0099
Benzo[b]fluoranthene 0.01 0.1
Benzo[g,h,i]perylene 0.0078
Arsenic <11 20
Barium 16000 (B)
Cadmium <0.54 2
RCRA
Chromium 26 19/2000**
Metals***
Lead 140 250
Mercury <0.27 2
Silver 400
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TABLE 1F
ULTRA CUSTOM CARE CLEANERS SITE SOIL ANALYTICAL DATA
Source: HWA, 2011b
(all results in milligrams per kilogram (mg/Kg) except as noted)

UCC RIFS 4 12 18.docx

Methylene
Location Sample Chloride Tetrachloroethene
CH-B1-3 <0.0069 0.18
CH-B1-7 <0.0056 0.0041
CH-B2-2 <0.0054 0.017
New
4 CH-B2-4 0.0091**** 0.016
santary I cH.B2-6 <0.0056 <0.0011
sewer line
, ) CH-B3-3 <0.0057 <0.0011
(borings in
. .| CH-B3-6 <0.0056 <0.0011
native or fill
sols) CH-B3-8 <0.0054 <0.0011
CH-B4-3 <0.0065 <0.0013
CH-B4-6 <0.0060 <0.0012
CH-B4-8 <0.0061 <0.0012
CH-B5-4 <0.0047 <0.00094
N t CH-B5-8 <0.0059 <0.0012
dew_slf’rm CH-B5-13 0.0067**** <0.0011
ranin® I cH-ee4 <0.0062 <0.0013
(borings in
. .| CH-B6-8 <0.0053 <0.0010
native or fill
sols) CH-B7-4 <0.0064 <0.0013
CH-B7-8 <0.0063 <0.0013
CH-B7-13 <0.0061 <0.0012
P q CH-B9-1.5 <0.0058 <0.0012
roPosed ' ch-po-7 <0.0059 <0.0012
cutoff wall
. CH-B10-4 <0.0062 <0.0012
(not built)
CH-B10-8 <0.0057 <0.0011
MTCA-A 0.02 0.05
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TABLE 1G
ULTRA CUSTOM CARE CLEANERS SITE SEDIMENT & SOIL ANALYTICAL DATA
Source: HWA, 2011b (see Figure 10)
(all results in milligrams per kilogram (mg/Kg) except as noted)

cis) 1,2-
Location Sample . (cis) Trichloroethene | Tetrachloroethene
Dichloroethene
Exterior Storm Drains SD-2-S 0.0015 0.0078 0.0039
(catch basin sediment) SD-3-S <0.0014 <0.0014 <0.0014
Interior T h Drai
nierior french Lrain SS-SED 0.075 0.034 0.75
(drain sediment)
Hand Auger Boring
. . ) HH-1-4 <0.0013 <0.0013 0.0019
(native or fill soil)
Soil between two floor SB-N <0.0011 <0.0011 0.0098
slabs
, . SB-S <0.0011 <0.0011 0.0092
(fill soil)
MTCA A/B (soil) 160 (B) 0.03 0.05
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TABLE 1H

ULTRA CUSTOM CARE CLEANERS SITE SOIL ANALYTICAL DATA
Source: HWA, 2012
(all results in milligrams per kilogram (mg/Kg) except as noted)

cis) 1,2- . sec- -
Location Sample Acetone 2- vaI I(Jiclzloro- Trichloro- | Tetrachloro- Benzene Butyl- | Toluene Isoprr)opyl- Chloroform C.:arbt-)n
Butanone | Chloride ethene ethene Disulfide
ethene benzene toluene

PSD-B1-2 <0.011 <0.0056 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 | <0.0056 <0.0011 <0.0011 <0.0011

PSD-B1-5 0.018 <0.0069 <0.0014 | <0.0014 <0.0014 <0.0014 <0.0014 | <0.0014 | <0.0069 <0.0014 <0.0014 <0.0014
PSD-B1-8 | 0.026 <0.0049 | <0.00097 | <0.00097 | <0.00097 <0.00097 | <0.00097 | <0.00097 | <0.0049 | <0.00097 | <0.00097 <0.00097

PSD-B2-2 <0.013 <0.0065 <0.0013 | <0.0013 <0.0013 <0.0013 <0.0013 | <0.0013 | <0.0065 <0.0013 <0.0013 <0.0013

PSD-B2-5 | <0.012 <0.0062 | <0.0012 | <0.0012 | <0.0012 <0.0012 <0.0012 | <0.0012 | <0.0062 | <0.0012 <0.0012 <0.0012

o PSD-B2-8 0.077 0.014 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 | <0.0055 <0.0011 <0.0011 <0.0011
(:oer‘i':’];oi:]mn:trsg (')'::” PSD-B3-3 | <0.011 | <0.0054 | <0.0011 | <0.0011 | 0.0063 0.15 <0.0011 | <0.0011 | <0.0054 | <0.0011 | <0.0011 <0.0011
soils) PSD-B3-6 | <0.011 <0.0054 <0.0011 <0.0011 0.013 0.12 <0.0011 <0.0011 | <0.0054 <0.0011 <0.0011 <0.0011
PSD-B4-2 0.77 0.15 <0.0015 | 0.0029 0.0024 <0.0015 <0.0015 <0.11 <0.0074 <0.11 <0.0015 <0.0015

PSD-B4-4 0.32 0.047 <0.0011 0.0013 <0.0011 <0.0011 <0.0011 <0.075 | <0.0053 <0.075 <0.0011 <0.0011

PSD-B5-3 0.20 0.047 <0.0011 <0.0011 <0.0011 <0.0011 0.0014 0.0038 | <0.0057 <0.0011 <0.0011 0.0011
PSD-B5-6 | <0.0099 <0.0049 | <0.00099 | <0.00099 | <0.00099 0.0068 <0.00099 | <0.00099 | <0.0049 | <0.00099 <0.00099 <0.00099

PSD-B6-3 <0.012 <0.0059 <0.0012 | <0.0012 <0.0012 <0.0012 <0.0012 | <0.0012 | <0.0059 <0.0012 <0.0012 <0.0012

PSD-B6-6 | <0.012 <0.0062 <0.0012 | <0.0012 <0.0012 0.0026 <0.0012 | <0.0012 | <0.0062 <0.0012 <0.0012 <0.0012

Existing storm drain ESD-B1-7 | <0.011 <0.0056 | <0.0011 | <0.0011 <0.0011 <0.0011 <0.0011 | <0.0011 | <0.0056 | <0.0011 <0.0011 <0.0011

(samples within existing
utility trench) ESD-B2-7 | <0.0012 <0.0060 <0.0012 | <0.0012 <0.0012 0.0084 <0.0012 | <0.0012 | <0.0060 <0.0012 <0.0012 <0.0012
Existing sanitary sewer ESS-B1-5 0.066 0.0064 <0.0012 <0.0012 <0.0012 0.0017 <0.0012 | <0.0012 | <0.0061 <0.0012 <0.0012 <0.0012
(samples within existing ESS-B2-6 0.40 0.077 0.0024 0.0041 <0.0014 <0.0014 <0.0014 | <0.0014 | <0.0069 | <0.0014 <0.0014 <0.0014
utility trench) CB6-5 1.2 0.13 <0.0031 <0.0031 <0.0031 0.014 <0.0031 <0.0031 0.36 0.37 0.0033 <0.0031
MTCA-A/B 72,000(B) | 48,000(B) | 240 (B) 160 (B) 0.03 0.05 0.03 7 800 (B) 8000(B)
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TABLE 11
ULTRA CUSTOM CARE CLEANERS SITE SOIL ANALYTICAL DATA
Source: CDM, 2013
(all results in milligrams per kilogram (mg/Kg) except as noted)

B31 B32 B33 B36
B30 (within (within (in native B34 (within B37
(in native or | existing utility | existing utility or fill (in native or | existing utility | (in native or MTCA
Boring fill soils) trench) trench) soils) fill soils) trench) fill soils) A/B
Sample interval, ft bgs 8 9 25 7 7 3 14
Petroleum
Gasoline Range 110 100/30*
Hydrocarbons
VOCs Tetrachloroethene <0.0013 <0.0011 <0.0011 <0.0015 0.0015 0.0013 <0.0012 0.05
TABLE 1J

ULTRA CUSTOM CARE CLEANERS SITE SOIL ANALYTICAL DATA
Source: CDM, 2011
(all results in milligrams per kilogram (mg/Kg) except as noted)

MTCA
Boring RC-B20-6 RC-B29-6 A/B
Sample interval, ft bgs 6 6
Gasoline Range <71 <42 100/30*
Petroleum
Diesel Range 780 200 2000
Hydrocarbons
Oil Range 530 1900 2000
Benzene 0.0016 0.03
Toluene <0.0056 7
Ethylbenzene <0.0011 6
Xylenes 0.0122 9
Tetrachloroethene <0.0011 0.05
VOCs Trichloroethene <0.0011 0.03
(cis) 1,2-
<0.0011 160 (B)
Dichloroethene
Vinyl Chloride <0.0011 240 (B)
Methylene
0.12%*** 0.02
Chloride
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(all results in milligrams per kilogram (mg/Kg) except as noted)

TABLE 1K
ULTRA CUSTOM CARE CLEANERS SITE SOIL ANALYTICAL DATA

Source: HWA GeoSciences, 2009

MTCA
Method
AIB
Cleanup
GM-1-5 GM-2-6 GM-3-10 GM-4.5 GM-5-7 GM-6-6 BB-1-10 BKGD Level
Northwest property North-central Northeast property, East-central Southwest property, South property, Southeast property,
line, assumed property, assumed upgradient | property, assumed assumed downgradient of assumed assumed
upgradient of site, approximate of site, potential off- downgradient of former service station, downgradient of downgradient of
potential off-site location of former site impacts (dry former ‘grease potential off-site impacts (dry former service sitefformer service
impacts (dry cleaner) ‘grease rack’ cleaner) rack’ cleaner) station/dispensers station/dispensers
Sample interval, ft bgs 6-8 6-8 10-12 5-7 7-8 6-8 10-11.5
Petroleum <28 <28 <29 <28 <28 <28 <29 2000
Hydrocarbons 220 470 85 740 940 390 140 2000
<6.0 <36 <6.1 <51 <4.6 <58 <57 100/30*
=0.001 <0.20 =0.001 <0.20 <0.00096 <0.00089 =0.0011 0.03
<0.0052 <0.036 <0.0052 <0.051 <0.0048 <0.0045 <0.0056 7
Ethylbenzene <0.001 <0.036 <0.001 <0.051 <0.00096 <0.00089 <0.0011 4]
VOCs <0.001 <0.036 <0.001 <0.051 <0.00096 <0.00089 <0.0011 9
<0.0052 «<0.0052 0.0064 0.0047 0.026 72000 (B)
2-Butanone =0.001 =0.001 <0.00096 <0.00089 0.0067 NE
Tetrachloroethene =0.001 0.0099 <0.00096 0.0023 <0.0011 0.05
51 63 61 62 32 16000 (B)
RCRA Metals 27 27 26 24 26 43 19/2000*
28 100 59 49 <59 24 250
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TABLE 1L

ULTRA CUSTOM CARE CLEANERS SITE SOIL ANALYTICAL DATA

Source: HWA GeoSciences, 2014 a, ¢

(all results in milligrams per kilogram (mg/Kg) except as noted)***

Sample
Depth (cis) 1,2-Dichloro- | Trichloro- | Tetrachloro- Aromatic
Sample Location ft bgs ethene ethene ethene Gasoline | Hydrocarbons | NOTES
Former Raincheck Cleaners
CasePP-1 8.5 0.0088 0.0085 0.081
CasePP-1 12 <0.00068 <0.00068 0.0062
CasePP-2 6 <0.00075 <0.00075 0.0027
CasePP-2 8.8 <0.00057 0.0013 0.028
CasePP-3 5 <0.00064 <0.00064 0.0032
CasePP-3 9 <0.00063 0.0013 0.047
CasePP-4 1 <0.00057 <0.00057 0.034
CasePP-4 5.9 <0.00072 <0.00072 0.0046
Case PP Dup 1 5.9 <0.00062 <0.00062 0.0054 Duplicate of CasePP-4-5.9
CasePP-5 6 <0.00072 <0.00072 0.0019
CasePP-5 7.5 <0.00065 <0.00065 0.0032
CasePP-6 3 <0.00068 <0.00068 0.0011
CasePP-6 6 <0.00076 <0.00076 0.0013
CasePP-7 5 0.002 0.007 0.12
CasePP-7 9 <0.00069 <0.00069 0.0043
CasePP-8 4.5 0.015 0.0091 0.041
CasePP-8 6 0.0021 0.001 0.0051
CasePP-9 5.8 <0.00055 0.00081 0.029
CasePP-9 9.5 <0.00063 0.0011 0.02
CasePP-10 1 <0.00068 <0.00068 0.005
CasePP-10 2.5 <0.00065 <0.00065 0.0018
CasePP-11 2 <0.00068 <0.00068 0.001
CasePP-11 6.5 <0.00080 0.0015 0.015
CasePP-14 5 <0.00074 <0.00074 0.0008
9.5 0.0009 0.00095 0.0061
CasePP-19 5 <0.00063 <0.00063 0.0079
7.5 <0.00074 <0.00074 0.0012
CasePP-20 6 <0.00095 <0.00095 0.0015
10 <0.00097 <0.00097 <0.00097
CasePP-22 3 <0.00093 <0.00093 0.0088
10 <0.0010 <0.0010 0.0055
CasePP-23 6 <0.0010 <0.0010 0.0085
9 <0.00094 <0.00094 0.0056
CasePP-24 7 0.0034 0.0055 0.075
10 <0.00096 0.0011 0.0099
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TABLE 1L

ULTRA CUSTOM CARE CLEANERS SITE SOIL ANALYTICAL DATA

Source: HWA GeoSciences, 2014 a, c

all results in milligrams per kilogram (mg/Kg) except as noted)***

Sample
Depth (cis) 1,2-Dichloro- | Trichloro- | Tetrachloro- Aromatic
Sample Location ft bgs ethene ethene ethene Gasoline | Hydrocarbons | NOTES
Former Ultra Custom Care
CasePP-15 2.5 <0.00063 <0.00063 0.015 Soil boring adjacent to side sewer
3.5 <0.00074 <0.00074 0.00099
7.8 <0.00069 <0.00069 <0.00069
CasePP-16 3 <0.00098 <0.00098 <0.00098 Soil boring adjacent to side sewer
7.9 <0.00063 <0.00063 0.0085
CasePP-17 1.5 <0.00074 <0.00074 <0.00074
7.5 <0.00075 <0.00075 <0.00075
CasePP-18 5 <0.00063 <0.00063 0.0044
6 <0.00076 <0.00076 0.0045
CasePP-21 4 <0.0011 <0.0011 0.012
8 <0.0011 <0.0011 <0.0011
CasePP-25 3 <0.00093 <0.00093 0.015
7 <0.0011 <0.0011 0.0022
CasePP-26 2 <0.00063 <0.00063 0.0064
7 <0.00085 <0.00085 0.0038
CasePP-27 3 <0.00068 <0.00068 0.00092
7.8 <0.00071 <0.00071 0.0033
CasePP-28 2 <0.00069 <0.00069 0.0012
7.5 <0.00070 <0.00070 0.0021
CasePP-29 2 <0.00065 <0.00065 0.0026
6 <0.00065 <0.00065 0.0013
Case Dup 5 6 <0.00071 <0.00071 0.0012 Duplicate of Case PP 29-6
CasePP-30 2.5 <0.00064 0.0017 0.057 Soil boring adjacent to side sewer
7 <0.00079 <0.00079 0.0022
MW-2 Petroleum Investigation
CasePP-12 5 <0.00073 <0.00073 <0.00073 <3.5 ND
CasePP-12 8.5 <0.00064 <0.00064 0.00086 <4.2 ND
CasePP-13 2 <0.00068 <0.00068 <0.00068 <4.1 ND
CasePP-13 8.5 <0.00065 <0.00065 <0.00065 <3.8 ND
Case Dup 3 8.5 <0.00065 <0.00065 <0.00065 Duplicate of Case PP 13-8.5
MTCA Method A/B Cleanup level 160 (B) 2 0.05 100/30 varies
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TABLE 1M
ULTRA CUSTOM CARE CLEANERS SITE SOIL ANALYTICAL DATA
Source: HWA GeoSciences, 2015
(all results in milligrams per kilogram (mg/Kg) except as noted)***

. Depth | PCE’
Boring | ifeet bas) | (ugka)
Lots G-1 15 1.4
12 <12
Lots G-2 '
. 18 1.8
Lot5 G-3 2.5 z
ot fo 10 3.5
15 1.3
LotS G-4
18 3.1
25 <12
Lots G-5 17 <12
1B.5 1.3
LotS G-8 175 2
25 3.7
Lots S-1
o= 6 437
Lotd 5-2 not sampled
Lots S-3 5.9 3.3
10 15
15 <12
r.—
Loth S-4 - —
MTCA A 5n
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TABLE 1N
ULTRA CUSTOM CARE CLEANERS UST CONFIRMATION SOIL SAMPLE ANALYTICAL DATA
Source: HWA GeoSciences, 2016
(all results in milligrams per kilogram (mg/Kg) except as noted)

SAMPLE INFORMATION . LABORATORY RESULTS
(cis) 1,2-
Pample TPH as TPH as Vinyl Dichloro- | Trichlore- | Tetrachloro-

Sample Depth Diesel il Chloride ethene ethene ethene
Location {feet bgs) {mgikg) {mgikag) {mgkg) (mgkg) (mglkg) {mgkg)
UST-N5-5 5 &1 <55 <0.0012 <0.0012 =0.0012 0.0025
UST-ES-5 3 45 <55 <0.0010 <0.0010 <0.0010 0.0056
UST-55-5 5 =28 =57 =0.0011 =0.0011 =0.0011 0.0044
UST-WS-5 5 <27 =55 =0.0011 <0.0011 =0.0011 0.0024
UST-B-7T5 7.5 200 =55 <0.0010 <0.0010 =0.0010 0.0047

MTCA Method A Cleanup

Level 2,000 2,000 0.03 0.05

TABLE 10

ULTRA CUSTOM CARE CLEANERS SOIL SAMPLE ANALYTICAL DATA
Source: HWA GeoSciences, 2017
(all results in milligrams per kilogram (mg/Kg) except as noted)

UCC RIFS 4 12 18.docx
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Soil (cis) 1,2-
Sample | Tetrachloro- | Trichloro- Dichloro- Vinyl
Sample Depth’, ethene ethene ethene Chloride
Location Sample Date (ft bgs) (mg/kg) (mg/kg) (mgikg) (mg/kg)
MTCA Method A/B Cleanup Level (Table 720-
1, WAC 173-340-800) P ( 0.05 0.03 160 (B) 240 (B)
Boring
UCCB-1 3/21/2017 250 <0.00096 <0.00096 0.0016 <0.00096
UCCB-2 4/5/2017 275 0.0486 =0.0012 <0.0012 =0.0012
UCCB-3 3/24/2017 32.5 0.0015 <0.0011 <0.0011 =0.0011
UCCB-4 4/5/2017 25 0.034 =0.00099 <0.00099 <0.0009%
UCCB-5 3/22/2017 36 <0.0011 <0.0011 <0.0011 <0.0011
UCCE-6 3/23/2017 255 =0.0012 <0.0012 =<0.0012 =0.0012
UCCB-7 3/23/2017 20 =0.0012 =0.0012 =0.0012 <0.0012
UCCB-8 3/27/2017 25 0.025 <0.0011 <0.0011 =0.0011
UCCB-9 3/22/2017 35.5 =0.0012 <0.0012 =0.0012 =0.0012
UCCB-10 3/20/2017 11 =0.00088 =<0.00088 <0.00088 =0.00088
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TABLE 1P

ULTRA CUSTOM CARE CLEANERS SOIL SAMPLE ANALYTICAL DATA
Source: Environmental Associates, 2016
(all results in milligrams per kilogram (mg/Kg) except as noted)

Bl1-14 <0.025] <002 | <005 | <005 | «0.05
B12-3 @3 <0.025] <002 | <005 ]| <005 | <005
B12-8 @ 8 <0025 | <002 | <005 | <005 <105

BI2-14@ 14 “025] <002 | <005 <005 | <005
B13.3 @3 <0025] <0.02 | <005 | <005 | -0.05
B13-8 @ 8' <0025| <002 | <005 | <005 | <005

BlI3-14 @ 14 <0025] <002 | <005 | <005 | <008
B143 @ 3 <025 | <002 | <005 | <005 <105
B14-8 (@ 8' <0.025] <002 | <005 | <005 | <0.05

Bld-14 @ 14 <0025 <002 | <005 ] <005 | <005
B1%-3 @3 0200 | <DOZ | <005 ] <005 | <008
BI5-8 @ & <0025 | <002 | <005 | <0.05 <1008

B15-14 @ 14' 0025 <002 | <005 <005 | <0.05
B16-5 @ §' <0025 <002 | <005 ]| <005 | <0.05

Blo-16 (@ 16' <0025] <002 | <005 | <005 <I,05

B16-10 @ 10 (reported as B-16-16) <0025 <002 | <005 | <0.05 <1),05

B16-15 @ 15 <0025 <002 | <005 ] <0.05 | <0.05
BI7-3@y <0.025| <002 | <005 | <0.05 <[).08
BI7-8 @ ¥ <0025| <002 | <005 | <0.05 <105

B17-14 @ 14' <0025 <002 | <005 | <0.05 <1005
Big-l@ ¥ <0025 <0.02 | <0.05 ] -<0.05 <0),05
BI8-8 @ & <0025| <002 | <005| <005 | <005

B18-14 a0 14' <0025 <002 | <005 ] <005 <().05
BI94 @« <0025 <002 | <005 | <003 <1005
0199 @ v <0025 <002 | <005 | <005 | ~0.05

B19-14 @ 14' <0025 <002 | <005 | <005 | <0.05
B20-5 @ §' <0025 <002 [ <005 ] <005 | <0.08

B20-10 @ 10 <0,025] <002 | <005 ] <005 | <008

B20-15 @ 15 0025 [ <002 | <005 | <005 | <005
B21-5 @ §' <0.025| <0.02 | <005 | <005 | <0.05

B21-10 @ 10 <0,025] <002 | <005 | <005 | <005

B21-15 @ 1§ <0,025| <002 | <005 | <0.05 <1005
B22.5 @ 5§ 0,025 | <002 | <0.05 | <005 | -0.05

B22-10 @ 10 <0025 <002 | <005 ] <005 | <0.05

B22-15 @ 18 <0,025] <002 | <005 | <005 | <0.05

Reporting Limit * 0025 | onz | oa0s 0.05 .05

Cleanup Level for Dseestriciod Land Use (Methed-AF | 005 | 003 | — — —
Cleansp Level - (Method-B)' 476 12 160 | 16000 | 0.667

UCC RIFS 4 12 18.docx
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Strataprobe Boring oo - "E = >
BI-S @5 0.025] <0.02 | <005 | <005 | <0.08
BI-10 @ 10 <0025 | <0.02 | <0.05 | <005 | <0.05
Bl-1S@ 1% <0025 ] <0.00 | <0.05 ] <0.05 | -0.05
B2-5@ s 0,025 ] <0.02 | <0.05 | <005 | <0.05
B2-10 @ 10 <0,025] <0.02 | <0.05 | <0.05 | <0.05
B2-15 @ 15' <0025 <0.02 | <0.05 | <005 | <0.03
B2-23 (@ 23 00251 <002 | <0.05 | <005 | <005
Bl3@3 “0,025 | <0.00 | <0.05 | <005 | <0.05
B375 @715 0,025 <0.02 | <0.05] <005 | <0.05
B3-13 @ 13 <0025 ] <002 | <005 | <005 | <003
B4-S @ §' 0,025 ] <0.02 | <0.05 | <005 | -0.03
Ba-10 @ 10 “0.025] <0.02 | <0.05 | <0.05 | <0.05
BA-15 @ 15 <0025 | <0.02 | <0.05 | <005 | <0.05
B5-4 (i &' <0025 ] <0.02 | <0.05 | <005 | <0.05
B39 @ v <0023 <0.02 | <0.05 | <005 | <0.03
BS- 14 @ 14 “00251 <000 | <005 | <005 | <0.05
0520 (@ 200 “0.025] <0.02 | <0.05 ] <005 | <0.05
B6-5 @ S 0037 | <0.02 | <0.05 | <005 | <005
B6-8 @ § TD.023] <002 | 0.05 | <0.08 | <0.05
B6-13 @ |3 “0,025 | <0.02 | <0.05 ] <005 | <0.05
B7-3 @ 3 <0.025] <0.02 | <0.05] <005 | <0.05
BI-8 @ & 0,025 | <0.02 | <005 | <008 | <0.03
B7-14 @ 14 D025 | <002 | <005 | <008 | <0.05
B§-1 @ 3 0,025 | <000 | <0.05 | <0.05 | <0.05
N88 @ & D025 <0.00 | <005] <005 | <005
BE-14 @ 14° <0025 <0.02 | <0.05 | <005 | <005
B9-3 @ 3' D025 | <002 | <0.05| <0D.08 | <0.05
R9-8 @ & D025 ] <002 | <0.05 ] <005 | <0.05
BY-14 @ 14 <0.025) <0.02 | <0.05] <005 | <0.05
BI10-3 @ 3 <0025 ] <0.02 | <005 <008 | <0.05
BID-S @ § D025 | <002 | <005 | <005 | <0.05
B10-14 @ 14 D025 | <002 | <005 | <005 | <0.05
B3 @3 <D.025] <0.02 [ <0.05] <005 | <0.05
TERL <0025 | <0.02 | <0.05 | <005 | <0.03
&Y HWA GEOSCIENCES INC.
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April 12,2018
HWA Project No. 2007-098

TABLE 1P ( cont)
ULTRA CUSTOM CARE CLEANERS SOIL SAMPLE ANALYTICAL DATA
Source: Environmental Associates, 2016
(all results in milligrams per kilogram (mg/Kg) except as noted)

Strataprobe Boring Gasoline Diesel | Heavy Oil| Benzene | Toluene | Ethylbenzene| Total
(TPH) Xvlenes

B4-10 @ 10 <2 <50 <250 <0.02 <0.02 <002 <0,06
BS-14 @ 14' <2 <50 <250 <0.02 <0.02 <0.02 <[).06
BI12-14 @ 14 <2 <50 <250 <002 <1).02 <0,02 <0,06
B1Y4 __41 4 <2 T4x 440 <10.02 <1.02 <0.02 <0.06

Reporting Limic ’ 2 50 250 0.02 0.02 0.02 0.06

WDOE Target Compliance Level 30 or 100 ° 2000 2000 0.03 7 0 9

Notes

T - "NOF dercies analyle not delected ot or above listed Reporting Limt

2+  "NA® denoles sarmple not analyzed for spedcfic analyte

3= Maporting Limt* represants the laborsiony lower quantitason Amit.

4-  Sol samples wers hiad screenss usng 8 GasTach combustitie gas meter to megsure the conoenirabion of combustible gas, such as petroleum VOCs,
Headspace VOU concanirations were measwrsd afier placng the sol sample in a sesed plashc bag and alowing 5ol and ar nsde the bag o equiibraie

5 The MTCA gasoline TPH cleanup leved k5 30 ppm for soils with benzene otherwise It 5 100 ppm.

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation
Bold and talics denctes concantrations above MTCA Method A soil cleanup levels.

BGS - Below ground surface.

Table 1 Notes:
MTCA A/ B — Ecology MTCA Method A / B soil cleanup levels, Chapter 173-340 WAC, shown for reference only. These cleanup levels may not apply at this site, and are provided as a screening level indication of the environmental quality
of the site only.
BKGD - Natural Background Soil Metals Concentrations in Washington State (Ecology, 1994)
NE — Not Established
< - not detected at listed reporting limit
Bold — Analyte Detected
Bold / highlighted — Analyte exceeds cleanup level
Sample in area that was subsequently excavated
Blank — not analyzed
* - The Method A Soil cleanup levels for gasoline mixtures without benzene and the total of ethylbenzene, toluene, and xylenes are less than 1% of the gasoline mixture are 100 mg/kg/all other mixtures are 30 mg/kg
** - The Method A soil cleanup levels for Chromium are 19 mg/kg for Cr VI and 2000 mg/kg for Cr lll. Analyses are for total chromium.
*** - No other VOCs or RCRA metals were detected above laboratory reporting limits.
**** _Common laboratory solvent that may have been introduced during sample preparation and affecting the analytical result.

**xx%. Calculated using MTCASGL11 spreadsheet tool (Ecology, 2006) and the most current input parameters recommended by Ecology (2011).
All diesel range hydrocarbon sample extracts were treated with an acid/silica gel cleanup procedure
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TABLE 2A
ULTRA CUSTOM CARE CLEANERS SITE GROUND WATER ANALYTICAL DATA
SOURCE: Farallon Consulting, 2002
(all results in micrograms per liter (ug/L) except as noted)

MTCA
Boring MW-1 MW1-26-29 MW-2 MW-3 SB-1 SB-2 SB-3 SB-4 SS-1 S$S-2 A/B
Date Sampled 3/6/02 2/19/02 3/6/02 3/6/02 2/19/02 7/19/01 7/19/01 7/19/01 7/19/01 7/19/01
Catch Basin Catch Basin
Screened Interval (ft bgs) 5-15 26-29 2.5-12.5 3-13 4-5 4-5 4-5 4-5
Water Water
Approximate Depth to Water (ft bgs) 8.07 5.59 4.94
Gasoline Range <100 800/1000*
Petroleum -
Diesel Range 500
Hydrocarbons
Oil Range 500
Tetrachloroethene 880 29 0.41 4.7 <0.20 <0.20 0.37 6.1 500 25 5
Trichloroethene 18 0.21 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 300 7.6 5
(cis) 1,2- Dichloroethene 36 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 390 3.4 16 (B)
(trans) 1,2-
. 0.38 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <20 <0.20 160 (B)
VOCs*** Dichloroethene
Vinyl chloride <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <1.0 26 <0.20 0.2
Methylene Chloride <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 120**** <1.0 5
Dichlorodifluoromethane <0.20 <0.20 <0.20 <0.20 0.22 <0.20 <0.20 0.2 <20 <0.20 1600 (B)
Chloroform 2 2.30 <0.20 0.44 0.70 0.24 <0.20 0.39 <20 <0.20 1.41 (B)
91 HWA GEOSCIENCES INC.




April 12,2018
HWA Project No. 2007-098

TABLE 2B
ULTRA CUSTOM CARE CLEANERS SITE GROUND WATER ANALYTICAL DATA
Source: Environmental Partners Inc., 2004

(all results in micrograms per liter (ug/L) except as noted)

Boring B-1 B-1 B-1 B-2 B-2 B-2 B-3 B-3 B-3 B-4 B-4 B-4 MTCA A/B
Date Sampled 7/22/04 7/22/04 7/22/04 7/26/04 7/26/04 7/26/04 7/26/04 7/26/04 7/26/04 7/23/04 7/23/04 7/23/04
Screened Interval (ft bgs) 8-12 26-30 40-44 8-12 22-26 36-40 8-12 22-26 36-40 8-12 22-26 36-40
Approximate Depth to Water (ft bgs) 9 9 9 9 9 9 9 9 9 9 9 9
Tetrachloroethene 6400 5 5 14 <2 <2 410 <2 <2 1900 <2 <2 5
Trichloroethene 110 <2 <2 <2 <2 <2 <2 <2 <2 210 <2 <2 5
(cis) 1,2- Dichloroethene 31 <2 <2 <2 <2 <2 <2 <2 <2 160 <2 <2 16 (B)
VOCs***
Vinyl Chloride <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 0.2
1,1,1-Trichloroethane <2 <2 <2 8 <2 <2 <2 <2 <2 <2 <2 <2 200
Chloroform <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 1.41 (B)
Boring B-5 B-5 B-5 B-6 B-6 B-6 B-7 B-7 B-7 B-8 B-8 B-8 MTCA A/B
Date Sampled 7/26/04 7/26/04 7/26/04 7/22/04 7/22/04 7/22/04 7/23/04 7/23/04 7/23/04 7/23/04 7/23/04 7/23/04
Screened Interval (ft bgs) 8-12 22-30 36-40 8-12 22-26 36-40 8-12 22-26 36-40 8-12 22-26 32-36
Approximate Depth to Water (ft bgs) 9 9 9 9 9 9 9 9 9 9 9 9
Tetrachloroethene 4 <2 4 9 <2 <2 4 <2 <2 5 <2 <2 5
Trichloroethene <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 5
VOCs™ (cis) 1,2- Dichloroethene <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 16 (B)
Vinyl Chloride <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 0.2
1,1,1-Trichloroethane <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 200
Chloroform <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 1.41 (B)
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Source: Environmental Partners Inc., 2004

TABLE 2B (Continued)
ULTRA CUSTOM CARE CLEANERS SITE GROUND WATER ANALYTICAL DATA

(all results in micrograms per liter (ug/L) except as noted)

MTCA
Boring B-9 B-9 B-9 B-10 B-11 B-12 B-13 B-14 B-16 MW-1 A/B
Date Sampled 7/23/04 7/23/04 7/23/04 | 10/25/04 | 10/25/04 | 10/25/04 | 10/25/04 | 7/23/04 | 10/26/04 | 7/22/04
Screened Interval (ft bgs) 8-12 22-30 36-40 20-24 20-24 20-24 10-14 10-14 10-14 5-15
Approximate Depth to Water (ft bgs) 9 9 9 19.5 20 11 11 11 9.56
Tetrachloroethene 3 <2 <2 23 18 8 18 16 30 4 5
Trichloroethene <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 5
N (cis) 1,2- Dichloroethene <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 16 (B)
Vinyl Chloride <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 0.2
1,1,1-Trichloroethane <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 200
Chloroform <2 <2 <2 <2 3 <2 <2 <2 <2 <2 1.41 (B)
TABLE 2C
ULTRA CUSTOM CARE CLEANERS SITE GROUND WATER ANALYTICAL DATA
Source: CDM, 2009
(all results in micrograms per liter (ug/L) except as noted)
MTCA
Boring B2 B3 B8 B10 B11 B12 B13 B18 A/B
Date Sampled 4/2/09 4/3/09 4/1/09 4/6/09 4/7/09 4/7/09 4/7/09 4/2/09 4/6/09 7/23/04
Screened Interval (ft bgs) 8-12 11-14 7-14 7-14 7-14 8-14 8-14
Approximate Depth to Water (ft bgs) 8 11 7 7 7 8 8
Gasoline Range 380 270 <400 800/1000*
Petroleum
Hydrocarbons Diesel Range <260 <300 <260 500
Oil Range <420 <0.49 <420 500
Benzene <1.0 5.7 13 5.0
Toluene <1.0 <1.0 <4.0 1000
Ethylbenzene <1.0 3.5 <4.0 700
Xylenes 1.5 41 <4.0 1000
VOGS * Tetrachloroethene 25 20 <0.20 0.37 54 49 57 1.2 57 5
Trichloroethene 11 <0.20 <0.20 <0.20 <0.40 <0.20 <0.40 <0.20 9.9 5
(cis) 1,2- Dichloroethene 5.0 <0.20 <0.20 <0.20 <0.40 <0.20 <0.40 <0.20 6.0 16 (B)
Vinyl Chloride <0.20 <0.20 <0.20 <0.20 <0.40 <0.20 <0.40 <0.20 2.7 0.2
Chloroform <0.20 <0.20 <0.20 0.22 1.6 1.5 <0.40 <0.20 <0.40 1.41 (B)
Chlorobenzene 0.22 <0.20 <0.20 <0.20 <0.40 <0.20 <0.40 <0.20 0.55 160 (B)
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TABLE 2D
ULTRA CUSTOM CARE CLEANERS SITE GROUND WATER ANALYTICAL DATA
Source: Parametrix, 2010
(all results in micrograms per liter (ug/L) except as noted)

MTCA
Boring SB01 SB02 SB03 SB05 A/B
Date Sampled 4/1/10 3/31/10 3/31/10 4/1/10
Screened Interval (ft bgs) 17-20 17-20 18-20 18-20
Approximate Depth to Water (ft bgs) 17 17 18 18
Gasoline Range <100 <100 <100 800/1000*
Petroleum
Hydrocarbons Diesel Range <160 <310 <290 500
Oil Range <250 <490 <460 500
Benzene <1.0 <1.0 <1.0 5.0
Toluene <1.0 <1.0 <1.0 1000
Ethylbenzene <1.0 <1.0 <1.0 700
Xylenes <1.0 <1.0 <1.0 1000
VOCs™* Tetrachloroethene <0.20 <0.20 3.7 5
Trichloroethene <0.20 <0.20 <0.20 5
(cis) 1,2- Dichloroethene <0.20 <0.20 <0.20 16 (B)
Vinyl Chloride <0.20 <0.20 <0.20 0.2
Chloroform <0.20 <0.20 <0.20 1.41 (B)
Chlorobenzene <0.20 <0.20 <0.20 160 (B)
Mercury <0.50 2
Arsenic <3.0 5
Metals*** Chromium <10.00 50
Lead <1.00 15
Cadmium <4.00 5
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TABLE 2E

ULTRA CUSTOM CARE CLEANERS SITE GROUND WATER ANALYTICAL DATA
Source: HWA GeoSciences, 2008
(all results in micrograms per liter (ug/L) except as noted)

Boring BB-2 BB-3 BB-4 MTCA A/B
Date Sampled 9/5/08 9/5/08 9/10/08
Screened Interval (ft bgs) 9-19 10-20 NA
Approximate Depth to Water (ft bgs) 4.58 14.99 11.2
Gasoline Range 150 <100 800/1000*
Petroleum
Diesel Range <250 <250 500
Hydrocarbons
Oil Range <400 <400 500
Benzene <0.40 <0.20 <0.20 5.0
Toluene <2.0 <1.0 <1.0 1000
Ethylbenzene <0.40 <0.20 <0.20 700
Xylenes <0.80 <0.40 <0.40 1000
Tetrachloroethene 94 0.51 <0.20 5
VOCs***
Trichloroethene <0.40 <0.20 <0.20 5
(cis) 1,2- Dichloroethene <0.40 <0.20 <0.20 16 (B)
Vinyl Chloride <0.40 <0.20 <0.20 0.2
Chloroform <0.20 <0.20 <0.20 1.41 (B)
Chlorobenzene 160 (B)
HWA GEOSCIENCES INC.
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TABLE 2F
ULTRA CUSTOM CARE CLEANERS SITE GROUND WATER ANALYTICAL DATA
Source: HWA GeoSciences, 2011a

UCC RIFS 4 12 18.docx

96

(all results in micrograms per liter (ug/L) except as noted)***

(cis) 1,2-
Chloro- Chloro- Dichloro- | Trichloro- | Tetrachloro
Location Sample methane form ethene ethene -ethene
New sanitary | CH-B1-W <1 <0.2 0.84 3.1 46
sewer line CH-B2-W <1 0.75 <0.2 1 31
(borings in CH-B3-W <1 <0.2 <0.2 <0.2 3.6
native or fill
sols) CH-B4-W <1 <0.2 <0.2 <0.2 0.3
New storm CH-B5-W <1 <0.2 <0.2 <0.2 7.5
drain line CH-B6-W 2.2 <0.2 <0.2 <0.2 1.3
(borings in
native or fill
sols) CH-B7-W <1 <0.2 <0.2 <0.2 <0.2
CH-B8-W <1 <0.2 <0.2 <0.2 <0.2
Proposed I Bo-w <1 <0.2 <0.2 <0.2 <0.2
cutoff wall (not
buil) CH-B10-W <1 <0.2 <0.2 <0.2 <0.2
CH-B11-W <1 <0.2 <0.2 <0.2 <0.2
Eastern plume | CH-B12-W <1 <0.2 <0.2 <0.2 <0.2
limits CH-B13-W <1 <0.2 <0.2 <0.2 <0.2
MTCA A/B NA 1.41 (B) 16 (B) 5 5
KCIWD 2000 500 240
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ULTRA CUSTOM CARE CLEANERS SITE GROUND WATER ANALYTICAL DATA

TABLE 2G

Source: HWA GeoSciences, 2011b (see Figure 10)
(all results in micrograms per liter (ug/L) except as noted)

Vinyl (trans) 1,2 (cis) 1,2 Trichloro Bromo- Tetrachloro
Location Sample y Dichloro- . ’ Chloroform dichloro-
Chloride Dichloroethene ethene ethene
ethene methane
Exterior SD-1-W 20 4.7 420 <4.0 95 <4.0 330
Storm SD-2-W <0.20 <0.20 0.31 <0.20 0.43 <0.20 24
Drains SD-3-W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
(catch basin
SD-4-W** <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
water)
. SS-1-W <1.0 <1.0 <1.0 6.3 <1.0 <1.0 8.7
Interior
Drains SS-2-W <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 6.5
SS-3-W <0.20 <0.20 0.76 7.7 <0.20 0.32 12
Roof vent Vent-1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 1.1
o MW-1 <0.20 <0.20 <0.20 1.2 0.36 <0.20 8.4
Monitoring
Wells MW-2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.94
MW-3 <0.20 <0.20 0.29 1.2 <0.20 <0.20 3.2
MTCA A/B 0.2 160 (B) 16 (B) 1.41 (B) 5 0.71 (B) 5
KCIWD 12 2000 2000 500 240
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TABLE 2H

ULTRA CUSTOM CARE CLEANERS SITE GROUND WATER ANALYTICAL DATA
Source: HWA GeoSciences, 2012
(all results in micrograms per liter (ug/L) except as noted)

2- Chloro Bromo- Vinyl (cis) 1,2- Trichloro- | Tetrachloro-
Location Sample Acetone dichloro- . Dichloro-
Butanone | -form Chloride ethene ethene
methane ethene
New storm drain line PSD-B2-W <5 <5 <0.20 <0.2 <0.20 <0.20 <0.20 <0.20
(borings in native or fill
, PSD-B5-W <5 <5 <0.20 <0.2 2.0 41 0.59 1.3
soils)
Existing storm drain ESD-B1-W <5 <5 0.45 <0.2 <0.20 0.48 1.0 26
(borings in native or fill
soils) ESD-B2-W <5 <5 0.52 <0.2 <0.20 <0.20 0.45 26
Existing sanitary sewer | ESS-B1-W <5 <5 <0.20 <0.2 <0.20 0.28 0.58 13
(samples within existing | ESS-B2-W <5 <5 0.61 <0.2 <0.20 0.22 0.25 32
utility trench) CB-6-W 22 20 3.2 0.33 <0.20 <0.20 <0.20 <0.20
MTCA A/B 7200 (B) | 4800 (B) 1(;)1 0.71 (B) 0.2 16 (B) 5 5
KCIWD 2000 500 240
TABLE 2I
ULTRA CUSTOM CARE CLEANERS SITE GROUND WATER ANALYTICAL DATA
Source: CDM 2011
(all results in micrograms per liter (ug/L) except as noted)
MTCA
Boring RC-B19 RC-B20 RC-B21 RC-B22 RC-B23 RC-B24 RC-B25 RC-B26 RC-B27 RC-B28 RC-B29 RC-BB2 RC-BB3 A/B
Date Sampled 6/27/11 6/27/11 6/27/11 6/27/11 6/27/11 6/27/11 6/27/11 6/27/11 6/28/11 6/28/11 6/28/11 6/27/11 6/28/11
Tetrachloroethene 1.4 <0.20 <0.20 <0.20 <0.20 <0.20 0.40 <0.20 <0.20 2.7 <0.20 76 <0.20 5
s Trichloroethene <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20 5
vocs (cis) 1,2- Dichloroethene <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.32 <0.40 <0.20 16 (B)
Vinyl Chloride <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 29 <0.40 <0.20 0.2
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TABLE 2J

ULTRA CUSTOM CARE CLEANERS SITE GROUND WATER ANALYTICAL DATA
Source: CDM Smith, 2013
(all results in micrograms per liter (ug/L) except as noted)

B31 B32 B36
B30 (within (within B33 B34 (within B37
(in native or | existing utility | existing utility | (in native or | (in native or | existing utility | (in native or MTCA
Boring fill soils) trench) trench) fill soils) fill soils) trench) fill soils) A/B
Date Sampled 5/10/13 5/10/13 5/10/13 5/10/13 5/10/13 5/9/13 5/9/13
Petroleum
Gasoline Range 330 800/1000*
Hydrocarbons
Tetrachloroethene <0.20 <0.20 <0.20 <0.20 2.2 <0.20 2.2 5
Trichloroethene <0.20 <0.20 <0.20 <0.20 0.33 <0.20 0.55 5
(cis) 1,2- Dichloroethene <0.20 <0.20 <0.20 <0.20 0.37 0.33 <0.20 16 (B)
VOCs***
o-Xylene 0.21 1000
Bromodichloromethane <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 160 (B)
Chloroform <0.20 <0.20 <0.20 0.81 <0.20 <0.20 0.45 1.41 (B)
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Source: HWA GeoSciences, 2009

TABLE 2K
ULTRA CUSTOM CARE CLEANERS SITE GROUND WATER ANALYTICAL DATA

(all results in micrograms per liter (ug/L) except as noted)

MTCA
Method
Boring GM-1-W GM-2-W GM-3-W GM-4-W GM-5-W GM-6-W BB-1-W A/B
Cleanup
level
South
Northwest property | North-central Northeast | East-central Southwest property, Southeast
Location line, down-gradient | property, former | property, | property, down- property, down- down-gradient | property, down-
former service lubrication up- gradient of former gradient of former | of service gradient of
station garage gradient | grease rack service station station service station
Approximate Depth to Water (ft bgs) 8 8 6 6 8 8 8
pH 6.23 6 5.91 6.01 5.97 5.98 6.1
Field Conductivity (mS/cm) 381 219 232 301 250 244 301
Parameters Temperature (C) 11.9 9.4 12.3 12.5 12.3 12.5 12.4
Dissolved Oxygen 2.57 38 2.49 3.01 3.44 3.76 2.51
(mg/1)
Diesel <0.26 <0.25 <0.25 <0.26 <0.26 <0.25 <0.28 500
Petroleum oil <0.42 <0.40 <0.40 <0.42 <0.41 <0.40 <0.45 500
Hydrocarbons
Gasoline <100 <100 <100 <100 <100 <400 <100 1000/800*
Benzene <0.20 <1.0 <0.20 <1.0 <0.20 <0.20 <0.20 5
Toluene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1000
Ethylbenzene <0.20 <1.0 <0.20 <1.0 <0.20 <0.20 <0.20 700
Xylenes <0.20 <1.0 <0.20 <1.0 <0.20 <0.20 <0.20 1000
Vinyl Chloride <0.20 1 <0.20 0.28 <0.20 0.2
Acetone <5.0 <5.0 <5.0 <5.0 71 7200(B)
VOCs** Methyl t-Butyl Ether <0.20 <0.20 <0.20 <0.20 0.3 20
cis-1,2-Dichloroethene <0.20 7 <0.20 0.38 <0.20 16 (B)
Chloroform <0.20 <0.20 <0.20 <0.20 0.25 1.41 (B)
Methyl Isobuty! <20 <20 <20 <20 4.5 640
Trichloroethene <0.20 1.1 0.25 <0.20 <0.20 5
Tetrachloroethene <0.20 0.9 <0.20 <0.20 <0.20 5
Arsenic <3.3 <3.3 <3.3 <3.3 180 5
Barium <4.4 <4.4 40 <4.4 2400 3200 (B)
RCRA Chromium <11 <11 <11 <11 930 50
Metals** Lead <1.1 <1.1 <1.1 <1.1 380 15
Mercury <0.50 <0.50 <0.50 <0.50 0.59 2
Selenium <5.6 <5.6 <5.6 <5.6 11 80
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Source: HWA GeoSciences, 2015

TABLE 2L
ULTRA CUSTOM CARE CLEANERS SITE GROUND WATER ANALYTICAL DATA

(all results in micrograms per liter (ug/L) except as noted)

PCE***
Boring

(ng/L)
Lot5 G-1 1.6
Lot G-2 0.63
Lot5 G-3 11
Lot5 G-4 9.8
Lots G-5 5.1
Lot5 G-6 1.8
Lot8 S-1 21
Lot8 S-2 not sampled
Lot8 S-3 0.43
Lot8 S-4 0.9
MTCA A 5

TABLE 2M

ULTRA CUSTOM CARE CLEANERS SITE GROUND WATER ANALYTICAL DATA

Source: Farallon, 2016

(all results in micrograms per liter (ug/L) except as noted)

Analytical Results (micrograms per litel'):
Sample Sample Depth cis-1,2- trans-1,2- Vinyl
Location Sample Identification (foet)l Sample Date PCE TCE Dichloroethene | Dichloroethene Chloride
FB-9-GW-22.0-062216 220 6/22/2016 0.86 <0.20 <0.20 <0.20 <0.20
FB-9 FB-9-GW-27.0-062216 27.0 6/22/2016 8.7 <0.20 <0.20 <0.20 <0.20
FB-9-GW-32.0-062216 320 6/22/2016 5.8 <0.20 <0.20 <0.20 <0.20
MTCA Cleanup Levels for Groundwater® s 5 16 160* 0.2
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TABLE 2N
ULTRA CUSTOM CARE CLEANERS SITE GROUND WATER ANALYTICAL DATA
Source: HWA GeoSciences, 2017
(all results in micrograms per liter (ug/L) except as noted)

(cis) 1,2-
Screened |Tetrachloro-| Trichloro- | Dichloro-
Depth, ethene ethene ethene Vinyl Chloride

Sample Location | Sample Date | (ft bgs) {paiL) {pa/L) {pofL) (pg/L)

[MTCA Method A/B Cleanup Level (Table 720-1, . . 16 (B) 02

WAC 173-340-900) )
|Boring

9-14 =0.20 =0.20 =0.20 =020
UCCB-1 3f21/2017 23-28 =0.20 =0.20 3.7 =0.20
35-40 =0.20 =0.20 =0.20 =0.20
7-12 2.6 =0.20 0.37 =0.20
UCCB-2 af5/2017 2227 35 =0.20 =0.20 =0.20
35-40 21 =0.20 0.41 =0.20
1-6 =0.20 =0.20 =0.20 =0.20
UCCE-3 3f24/2017 25-30 4.1 =0.20 =0.20 <0.20
35-40 0.45 =0.20 =0.20 <0.20
7-12 =0.20 =0.20 =0.20 <0.20
UCCE-4 af5/2017 18-23 14 =0.20 <0.20 <0.20
33-38 9.3 =0.20 =0.20 =0.20
10-20 =020 =0.20 =0.20 =0.20
UCCB-5 3f22/2017 2934 4.2 =0.20 =0.20 <0.20
40-45 1.5 =0.20 =0.20 <0.20
7-12 =020 =0.20 =0.20 <0.20
UCCB-6 3f23/2017 20-25 =020 =0.20 =0.20 <0.20
33-38 =020 =0.20 =0.20 =0.20
14-19 =0.20 =0.20 =0.20 =0.20
UCCE-7 3f23/2017 25-30 <020 =0.20 =0.20 =0.20
35-40 <020 =020 =0.20 =020

MIA MIA M MIA MIA

UCCB-8 3f27/2017 20-25 it 0.22 1.2 0.55
35-40 21 =0.20 0.25 <0.20
15-20 =0.20 =0.20 =0.20 =0.20
UCCB-9 3f22/2017 28-33 .61 =0.20 =0.20 =0.20
39-44 =0.20 =0.20 =0.20 =0.20

7-12 1.1 1.3 3.4 0.20
UCCB-10 3f20/2017 19-24 =0.20 0.89 9.0 =020
35-40 =0.20 =0.20 =0.20 <0.20
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Ultra Custom Care Cleaners Ste
ind Water Analytical Data
(all results i micrograms per lter g/L) except as noted)

Ultra data 3-2017.xtsx

page 10f7

hiorde
Depth Tetrachl (cis) 1,2+ Total Reductass
o Conducti Tompor| piss. Rodox | oro- | Trchloro-| Dichoro-| Viny1 organic Total [oissaved] (v )
Water | pH ature | Oxyge Fe™ | Potential | ethene | ethene | ethene |Chloride| Nitr Sulfate. Methane | Ethane | Ethene | Sodium | Sodium ne.
(units) | _(uS) €C) | (mgh) | (mgi)| (mitivol)| gL) | (uglt) (vgit) igl) | (mg/t) | (mgll) | (mg/t) | (wolt) | (wgll) | (g/t) | (ugt) | (ug) |CopiesiLiter
T20:1, WAG 173-310:500 s 5 [ 6@ | 02 [ WA | WA | WA | NA | NA | WA
e | 775 [ 627 [ s | 25 [ 78 FET O T R T
S0 | 8% | 608 | 57| 50 | 317 | 50 | s oy <50 | <050 | <050 ':saw
520141877 506 | s0r |50 | 405 59 ks e e o
8/19/2014_| 9.05 | 556 2568 0.32 13 wnks after second chem-ox injection’
9/17/2014_| 037 | 581 504 185 9.14 <020 6 weeks after second chem-ox injection
il 4.8 3295 135 224 14 1 momhi after second chem- ction
wwr | sus [324E0ts 888 Tses [ tsti [ rasTT 000 EE] EE T R 7 T T T T —
T30t 511|189 | 1043 [ 000 | 70 | ci1z7 sson0
0015 | 128 et | o7 [ tse4 T 000 |14 |10 7700|2500 |05 | sonoo
pao sor | su | 132 [a10 [ 20 | 0 Gooo | <22 <o | conno
Si0te | 978 577|213 [ 1ar 000 |40 sar So00 |67 7.7 | 310000 et seoond n i bio ectons
B/11/2016_| 060 | 6.14 | 1379 | 16.81 079 779 640¢ <91 <8.7_|_130000 Io momhi after second in situ bio injections
11/11/2016 | 888 | 623 1300 173 022 60 14 12000 <160 6.1 150000 140000 |7 months after second in situ bio injections’
3207 | 61 | sz | 72 [ 1163 06 | 40 [ o1 ta000 | <100 | <11 | 100000 | _ssu0o 1 month atr second n st o nectons
S0 | 545 | 670 | ers | 143 | 4e1 <050 | <050 | <050
Saa0t4 | 530 | 683 | 573 | 757|016 | 00 | vz 19 |05 [ w05
(A L N N O
wiop01 [ sz |69 | a0 |22 [ 0w
9/18/2014_| 841 | 695 361 189 0.60 16 we ks zﬂﬂ sewnd cMm-ox inj -cnon
12/17/2014 | 924 | 651 288 145 132 IO months a«er semml chem-ox mscmm
ueeww-4 3540 /2/2015 921 | 719 248 150 124 +1267 injectior
117201 S48 220|170 0ot 23
Toipots |0z | 735 | 196|205 205 £
8ot L0 T T %59
wropote | 505 |67z | tra | trar |40z o5
S0ty | 747 75|75 |1 |04z Siaog
S0 |86 | 620 | ot 200 | 50 [ - 5| <0m0 [ 0%
G014 | 615|605 | et s > wosks sHarfiat chorox ecion
8152014 45 | 610 563 2884 IZ veeks after second chem-ox injection
S0t | 678 | 640 |65 | To1 | 86k O T e —
701 | 980 | ee3 | ore | a8 |32
Sar0% | 947 | 580 |27t i1 500 oS
Uccu-17 | 1020 [7rtzor E 20 A Y a6
07 e A 0 N X 7]
801 70 N T Y 1 B M7 o =050 | <050 | w1 | s e
Spote | 935 |80 | 202 | Zos3 | 723 250 ks st scond i s bio jectons
8/11/2016 | 9.2 580 185 1739 250 219 <050 <050 | <050 | 17000 IO months afier second in situ bio injections
Ti0z0ts | 865 | S 72| 2ss | 166 | s2¢ 00| 4o 56 —— 7 month aersecond i b nectons |
S0 | 782 |61 | 2+ | 1305 | 145 | 08 | s08 Sa | 2 | 15 | siow | w0 I:m month e second i st b mctons
Srtomora | 8es | 582 | 4s0 | 208 | WA <03 2 wesks afer socond charvx ncton
O/17/2014_| 899 | 593 759 192 663 <0.20 |6 weeks after second chem-ox inj scnon
et | a8 sor |5z | A ioz 3
2015 | 054 | 556 | 1257 | 145 | 000 BI7a o 85 | 1o | om0
Taar01s Sesdss | 208|000 | 10|10 535 Z5000
Uoomv-ts | 1020 [T0702075 | 089 | 620|703 372 T 08 1069 T2 Foom
a0 610 [ 7o0 | 1385|505 | fo | re £ <r10| <15 | 7080
7T N T R 8 T 0 T R Y <20 <57 40 |s0000
w1206 | 932 | 614 | 2t [ to2 | 23 753 gy o a7 | 1200
THt0z0t6 | 874 | 619 478 06 30| 05 2 <130 |72 | 2000
a0 | 089 | 638 | oo | 1272 [ oas | 40 | ez D <120 [ 4 | sa
S0 | 812 631 | a0 a5 [ 00 | i 33 a7 o0
G014 | 615|508 | oti |63 | 53 > wosks et oo ockc
w001 |83 sor [ tor2 [ 216 | e et s econd chreo l
Srigo0i4 | 860|614 | 004 | 205 |79  aftr sacond cherox necion
121972014 | 927 | 6.08 334 140 207 IO months afer second chem-ox mscnw
720ts | 807|575 |dss | 145 000 £7) <050 | <00 | om0 | zmom S wedis atr s n i i i
Uccu-ts | 1020 [7aon S5 505|198 [ 000 | 76 | w50 ) <020 <0050 17 |15 27000 | 75000
ozt | 08 |63 | s Goo | to | Se2 <020 <020 o078 | <10 | 6s | & | <500 | <05 | 20000 [ 20000
“raz0te N T 0 R N 1 12 <50~ | 0|80 | <65 | <os0 | ssao0 | sau00 et st it i jeoons
Sipote | ST [ 621|876 | ta12 | 000 | 20 | 63 <40 s |13 |04 | <25 | 200 | wso0 | <7 |13 | sso0o 5 eeks s socond s b neciors
8/11/2016 89 596 405 T 112 1061 <20 240 26 0055 | 68 38 8600 <150 <12 24000 |4 months after second in situ bio injections
0zt |82 |62 | dss 520 |78 |06 <02 o 00501 <10 | 31| 700 | 65 | <57 | too00 | zooow 7 monihs e second it bionctons |
S0t | 738 | 716 | 2or | f0st | oss | o0 | -teis o 95 | o1 | <25 | 18 | atoo | <35 | <65 | 19000 | tso00
Sisaota | 71| 620 |t 785 |00 |8 <020 |24 | 11 | 1o | <os0 | w0so | <050
arz01a | 788 507 |30 a0t ¥ ks T ot on
w01 | o8 |54 | 548 | o3 |52 <020 2 weeks afiersocond chars inlcton
0/16/2014 | 831 | 556 388 202 934 <040 6 weeks after second chem-ox injection
121172014 | 861 53 334 131 710 160 <0.10 |0 momhi after second chem-ox injection’
70 0 0 W P 1) EIEN a0 35|15 | <50 | <050 | <%0 | rwe cions
comwzo | e1e [ 7mzots T 0 X 0 X 3 56 <50 s |54 | 43 |61 | 2a000 [ zaoow
02672015 | 701|585 |54 | 161|000 08 [ 6 |6 040 S50 [ 11 |3 s | <050 | snoo | zeo0n
9016 N 0 T R 020 %327 te 2050 | <050 | feo00 | tsu00
s52016 | 859 1 601 |2z [ tas0 | 280 120 [ i Ey N 0 0 0 10 5 wesks sfer socond n st i njectons
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Ultra Custom Care Cleaners Ste
ind Water Analytical Data
(all results i micrograms per lter g/L) except as noted)

Ultra data 3-2017.xtsx

Page20f7

Chloride
Tetrach! etz Total Roductas
Scrooned Rodox | oro- Organic Total [Dissolvod|  (verA)
Sample | Depth, Fe'? | Potential | ethene Nitrato | Sulfate | Carbon | Methana | Ethane | Ethene | Sodium | Sodium | Gene
Location | (it bgs) (/)| (mitivoty| (ug1L) (mg) | /) | mg) | o) | wo) | o) | wgl) | (vgh) [Coplesititel
el (Table 720-1, WA — 5 [0 NA | NA
&iTiZ01 | 845 | 560 | 701 |7 775 75 <050 | <050 | 7000 [ o after second n st bo ectons
112672016 | 7.50 | 6:52 | 1469 | T 255 [ 05 | 103 =050 | 2050 | o700 | 9700 [7 months afor in st bio jectons
62017 | 699 | 645 | 219 | o70 | 575 | 24 | 215 <050 | <050 | 19000 | 19000 10 months aftar second n si bio noctons.
Si1biz014 | 7038 | 61 | 6 7500 | 00 | 316 7] 0 asair
2014 | 1167 | 606 | 61 o7 2 weoks after frst chem-ox jecton
Briarz014 | TioT | b2z | 378 52 ook otersecons cromox icton
61201 | 1218 | 63 | 78 665 JE wests st socons chomo necion
Tarti/z014 | 1266 | 605 | 566 D) & onin o ssoncronos Hoctor
22016 | 273 | 625 | 237 25 %0 36 | a1 <v50 | <050 | <050 | om0 eiosions
voomw21 | 1222 [ 720ts 561 [ a5 255 | 00 | 893 30 | 100 0.65 | <050 | <050 | 26000 | 75000
062015 | 1423 | 650 | 319 278 | 00 | ois 25 230 | <050 | <050 | 22000 | 21000
7261201 575 [ a6 495 |00 | 15 29 5.7 | =050 | <050 | 13000 | 13000
552016 | 1067 | 657 | a1 415 [ 00 | 130 29 =050 | <050 | <050 | 15000
Br11/2016 | 1257 | 583 | st 275 o4 02 810 | <10 | <095 | ze000
1112972016 | 1130 | 6.26 | 370 027 | a0 | o1z 02 5 | <12 | <050 | 17000 | 7000
w2017 | 1171 [ 60 | 15 060 | 38 | 12 01 7100 | <15 | <14 | 21000 | 21000
611 | 710 560 35 =10 | =050 | <050 | <050
2 | 64 | 507 901 | 50 | a0 2 26 <10 | <050 | =050 | <050 cine
o R 438 <020 o e S T or cion
7016 | 605 | i (%] 075 2 we Second chem-ox jecton
Ti50 | b7s | 5% 57 042 e o socons oo cton
853 | 1020 501 [ 699 | 208 240 5 i mon i socond cham-ox icion
6.9 | 695 | 520 | 1305 | 665 020 o moctor
616 | 350 | To50 | T095 [
625 [ 70 |1 To36 TaoT [ <020
746 [ 570 [ toe |1 gl 204 | 025
489 | 65 | 178 [ 1 o7 32 | o
79 | 695 | 367 | 1 960 | 00 | 76 077 | 94 | 77 | =050 | <050 | =080 as
964 | 505 | soz | 7 535 \eooks o T o oo
7035 | 56 | aps | 1 1410 wesks o ssoon cem-ox ocon
T050 | b0 | a5 | 2 5 Wwoaks afer second chem
Ti20 | 613 | 286 |1 28 oeins e Secon chamn icion
Ti04 | 595 | 150 | 126 | 1675 oot e st Be Pt
540 | 180 | 165 | 1601 months after
voomws | 1020 7230 | 613 | 212 | 175 | 450 months after
1252 | 610 | 215 | 192 | 33 onths a
619 7207 | 1365 12 months after
7090 | 607 | 14 | 1 305 | 000 016 | 12 | 071 | <050 | <080 | 21 | 20000 5 weoks after second n it bio nections
7076 | 531 | f51 | 1 255 4 monihs afer second in sty b njoctons
1006 | 622 | 1o |1 525 | 000 031 | 11| 15 | 088 | <050 | =050 | ss00 | 10060 [7 months after second n it bo njecions
908 | 735 | 110 |1 T35 o1 {0 monbs st s s oo
470 [ 631 | 488 750 | 00 [ 26 [ % | 7 | 38 [ 12 | om seline
520 | 615 | 5% 575 > wosks sHarfiat chorox ecion
561 [ 610 | az6 a5 ol strsood oo il
574 | 585 | ado | 190 | 553 s aftor second chem-ox njoco
T2r1i12014 | 558 | 666 | o 670
voomw2s | 818 05 650 | 280 248
71912015 595 | 101 405
12872018 615 | 84 | 1377 | 583
&i1ii2016 | 550 | 623 | 262 | 1895 | 095 E
Sm0t6 | 445 | 647 | 205 | t0ss | o7 | 20 | -
EIEPT) 25 | e [ rai | 7ei | 00 | %@ <70 | <050 | <050 [ <050
613 | 513 | 143 | 598
R B L )
705 |20 3
500 [ a0z 241
625 | 23 0 725 <550 | <050 | <050 | to000
voomwr | eis 6.2 405 NA | 00 | 964 <050 | <050 | <0.50 | 10000
620 [ 275 2 |00 | 1237 <050 | <050 | <050 | to000
565 [ o2 T100 | 00 | taad 25 | <050 | <050 | 12000
Sar | a% |1 705 | 00 | o75 <050 | <050 | <050 | 15000
639 [ o0 |1 K] 1055 2400 |32 | 32 | 14000
622 | 520 (T N 02 1200 | <14 | <ia | 14000
65 | 207 [ 068 | 38 | 1308 2000 | <21 | <25 | 16000 | f6000 10 months after second n i bio nections
608 | 420 640 | 00 | 25 <050 | <050 | <050 g
510 [ b3 520 D wosks sHerfiat horox ecion
620 | 550 513 2 woes after second chem-ox jecton
I 575 5 weoks afor socond chem-ox njeclion
[ 43 i mons i socond cram-ox icion
612 a2t 3650 T 77| <080 | 050 | <050 | 15000 o st in s bo noction
voomwzs | sas [0z i | az 3430 | 00 | 100 11| <050 | <050 | <050 | 14000 | T000 S i et rs s 5 ocbons
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HWA Project No. 2007-098-2003 Ultra Custom Care Cleaners Ste

und Water Analytical Data
(all results i micrograms per lter g/L) except as noted)

Chioride
Depth Tetrachi o1 Total Reductass
Screened! 0 Conduct] Temper| Diss. Redox Dissotved  (vera )
‘Sample. Depth, Water | pH ity ature | Oxygen | Fe™ | Potential Sodium Gene.
Location_| (ftbgs) (nits)| ) | ¢0) | (mg) | mon| (mitivoly) (ugl)_|copiesiLited
VB Cleanup Level (Table 720-1, WAC 173-340-900)
[Crozizots [ 660 [ 650 [ 730 ] 550 [ 00 zs000_| 6 months ot frs s 5o jecions
2972076 (x5 380 [ 00 [ &0 31000 72 months aflr frst i stu bo njectons
552076 | 590 | 619 862 |00 | 1168 5 weeks ae sccond i st bio jectons
Bi172016 | 499 | 603 076 57 4 month afer second nsits bio injectons
Tie016 | 403 | 632 015 | 00 | 60 3000 [7 months atr second i st bio njections
Br72017 | 596 | 64z 074 [ 32 | 1344 2000 9 monts ot seon s o rectons
Grioz0id | 427 | 639 5% [ o0 | 7% [ weexs ater frstchem-ox mector
o201 | 417 | 632 025 Ewooks o socond cherrx jecion
120172014 | 383 | 677 032 IO ‘months afler second chem-ox mscnw
a0 [90020% [ 430 [ 67 000 % clo
7102075 S5 000 1T 057 |26
Toz22015 | 492 | 669 000 505 =020 | 10
2772076 71|12 | izat [ a6 T2 | <020 | w020 |10
2017 | a9 | 659 | 224 [ 1081 | 196 a7 | 0s2 | 080 | 40
Row
Smemovd [ eo7 [ 652 | 490 | 19 [ 17 [ 00 [ 785 [t [ <o | <o [ <o [ 23 | w8 | <0 [ 0% [ 050 [ om0
S0 | 620 | 65 | 280 | To1 | 100 087 [ <040 | <040
Tzz01 | 551 [ Bor | o7 | a6 | 130 s | <0d0 | <0a0
7 |0 | 127 [ 0w 038 | <020 [ <020 | 028 5 | <050 | <050 | saw
o1 575 |27 | 76 [ 000 23 50 | <070 | oo <050 | <050 | <050 | 14000
ucomws | s15 [ Topipors | 700 [ 64| 27 | 182 | 000 [ 00 29 73 | <020 | o7t 5110 | <10 | <050 | r2000 | 72000
22076 o1 |11z | 7255 | 255 | 00 i <020 | 72 4 65 <11 | <05 | 13000 | 12000
52016 | 617 | 608 | zra | 1399 [ 101 |00 [X0) 020 [ 03 | <050 | <050 [ 16000
16305 | 604 | o | t6rs [ 110 <620 <020 |00 650 | <050 | <050 | 1000
Tiri1/2016 | 497 | 686 | 265 | T5.0 | 014 | 0% X3 0.3 [ <0050 8 1600 | <32 | <050 | 13000 | 73000
3102017 | 446 | 663 | 193 | 1.5 | 0se | 08 2 040 | 050 | s700 | <az | <i.1 | 13000 | 13000
Sa0ia | 675 | 651 | 16 | 162 | 052 |00 <10 <0 [ 10 760 | <10 | <10
1| or1 | 675 | 61 | 228 0z <020
Tz720% | 600 | 630 | 573 | 108 022 <020
302015 | 658 | 600 | 360 | 126 <520 <020
ucemw-o 71912015 389 204 026 <
22016 282 | oo 020 ~
Br12206 | 378 %8 | 1071 052 | o = s months ftr second i it bio njectons
2017 | 391 25 | 1060 07 | o E 9 monts e secon s o rectons
G101 | 615 736 [ 170 | 060 | 50 <020 <020 | = 20 [ 7@ [ o7 | a6 [ =iz [ =i e st rmox cir
se0a | 602 a1 [ 216 [ o <020 | <020 | = ook arsocond chemox njcin
Tartiiz0nd | 52 | 565 | 469 | 140 | 049 <020 | <020 | = i e second chem 1 ecion
15
2015 | 556 | 6w | w2 000 < <m | <
uccmw-10 515 7192015 7 297 1 <0. <0. <0. 19.0
Toze2015 | 747 | 616 | 182 Tort00 £ <20 | <.
292016 T8 IR ] o . <020 | <.
arii20t6 | 441 | 613 | 2ra |1 2
o017 | 594 | 748 | 25 | 1 E <
Grioz01a | 555 | 663 | a9 | [T} 7 <0 [ om0 | <im [
o701 | 566 | 69 | 300 | tao
Tarv2014 | 501 | 699 | g3 | 55
4205 | 531 | 630 [ 192 | 5ed 56 | <10 | <050 | <050 | <0 [ w0
7227201 575 o5 | 1e% [ ITE 89 [ <10 14000
B2 | 919 [Fopapors | 507 [ o51 | 1@ | 76 00 [ w04 94 | <10 | 77 | <050 | <50 [ 1ao00
621|116 | 771 506 |00 [ w1 s <10 | o1 | <050 | <050 [ 1a000
552016 | 557 [ 636 [ 100 | 155 [ 318 | 00 | 575 G0 |35 |3 | <10 | =050 | <050 | <050 [ 14000
Br1172016 | 435 | 584 | g0 | 1750 | 085 25 . 2 | oes | 036 | 57| 17 | 7200 | <aa | <3 | to000
140t | a2 | 632 [ 04 | 77 | 075 | 00 [ ra =040 | <040 |17 | 99 | =10 | 200 | <56 | =06t | td000
ario017 | 372 | ese | 182 | 138 | osr | 00 | aze < 7| <0a0 | 19 | ez | 16 | te00 | <io | <23 | 15000
[Frird ijection Row
[ a0 I GeoWWZs
Sa0ts | 545 | 572 [ S | 73 | a7 K] 700|700 | o8 | a6z | Goowo 5 weeks afer
701025 597 [ o7 | 200 [ 000 | 16 [ -i138 12000 | <050 | <050 | ta000 | Ta600
02172015 | 697 | 616 | aza |1 000 [ 2 [ 727 21000 | <1000 75000 | 19000
2112016 o7 [ 214 [ 7 50 [ 26 [ -izis 1000 | <110 | <12 | 110000 | 95000
veemw-26 o8 5/5/2016 581 | 502 405 il 1.40 24 533 10000 <120 < 45000
Bri02016 | 421 | 057 [ 672 |1 EXE) Siz7s 1000 | <130 | <20 | 41000
11172016 | 686 | 677 | 420 | 1 017 | a5 [ iz 12000 | <160 | 610 | 68000 | 6aw0n
3017 | 457 | 668 [ a5 |1 046 | 52 | a1 < 1000 | <95 | <95 | sto00 | 4s000
icE) a0
Sa0ts | 550 | 7a | o | | 0w T
Trinia0zs 573 |5 | 215 [ 0w %6
02015 | 707 | 658 | s40 | 178 | 000 445
wmimion | e 272076 639 | 760 | 1199 | 244 7]
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3/8/2018
HWA Project No. 2007-098-2003

Ultra Custom Care Cleaners Ste
und Water Analytical Data
(all results i micrograms per lter g/L) except as noted)

Chioride
Depth Tetrachi 9 1.2 Total Reductass
Screened! 0 Conduct| Tempor| piss. Redox | oro- | Trchioro- | Dichloro-| Viny! Organic, Total [Dissotve|  (vera)
‘Sample Depth, Water | pH ature | Oxygen | Fe™ tial ene | ethene | ethene | Chloride| Nitrate | Sulfate ane | Ethane ne | Sodium | Sodium Gene
Location_| (ftbgs) (nits)| ) | c0) | (o) | mony| miivoty) o) | o) | wom) | we) | (ma | (mo) | mot) | wor) | wot) | wem) | wew) | (won) [copiesiied
BC WAG 173-340900) s 5 | 1@ | 0z | WA | NA | NA | NA | NA | WA
w1 sisnote Gaa [ 737 | 8 | 20 | 1665 | 60 | 045 | 022 | <020 | 054 | a7 | 85 | 730 | =sa | <06 | 73060 5 wesks sl second s o jecions
21 s | 2s | | 2130 | 63 | 055 | o8 | <020 i months aflr second i siu bio njectons
o5 |48 [ 220 | a0 | 15 | 2 | <020 |<oos| i | &3 | Sewo | s | <z | wioos | siwos 7 months alr second i st bio jections
Torr T 1 0s |1 | or | 11 [ <oz 10 months aftr second n it bio njectons
25 | wziois | ari | 55 | 0 | 1w | 165 BTy [Emonths afer
Tartriz014 95 | oz | oss | wow | 7a | s | 57 | 1o | <050 | <0%0 | zmw i monits fer second sremox ncion
302075 s [ oar | a1
papnts | 975 | 566 | 7 T 51|37 7 <040
772015 295 [ 1o z a0 | <0 | 16 [ <02
w2 | s [ 12wR0t6 276 | a T30 |17 | ot0
2016 | o 58 5 E) 7] to0
w2016 | 002 239 f00 [ 35 45 [ <00 i month afer second nsits bio nectons
Tirta0ts | 64z a2 20 | 120 | %0 7 [7 months after second i it bio njectons
Sa0t7 | 742 E ] 2% [ 20 ) o 10 months aftr second n it bio njectons.
[ 25 | o0t | T0es 309 | 2123 B months aftr frst i s bio jectons
T Y 064 | 026 | o4z Zi | oz | osi [ om0 | 6z [ @ | & | o7 | <050 | 0% [z g siter
- 25 oaa015 | 1166 | 633 | a7 708  months afer
i ¥ 2016 | 1046 | 653 | 567 T | om | <0z | <02 | 7o | o1 | 28 | 065 | <050 | <00 | ziow fignsiter
- 15 | 07212015 [ 060 [ 619 | 6% | 7986 )  months afer
T =
s | ere [ 2ZEIE 6 months afer
T0zi2015 | 705 | 69 | 7% | 7174 | 0w S5 [ <oz | <oz [ aw [ w0 Vel pumped dr,
[
- 77 TN P I R K Tw%s [ months afer
-
- 70t | e | &5 | s | 7% [ o ) [ months afer
-
- 77 G N O 7 ) % [ months afer
-
- 70T - - - - mon e
sriv201s | 26 | 622 | 663 | 140 | 545 | 00 | aos | <oz | <oz | <om 50 [ % [ 48 | % [ 0w [
wwz | oqp [022018 6% [ 501 [ eas | 150 | a3t ¥ 020 [ <020 eesatr oo ocion
w3201 | 566 | 599 | 200 | 179 [ WA <520 <020 | <0 2 wks alr second chem-ox necion
arisp0ia | 702 | 634 | 592 | 200 | 250 022 | <020 | <020 5 weeks alr second cher-ox njction
Sri0014 | 636 | 623 | v045 | 137 | 750 | G0 | 7@ 7| <00 | <0 57 | o | 23 | <050 | 050 | <050 ':Eas eine
vk | et [E320 |65 a3 [ w000 [ 155 [ a0 <020 <020 2 wks alr st cherr-ox icion
w201 | 6or | 62 | 40z | 189 | 6as <020 <020 12 weeks afer sacond chem-ox njecion
arisp0ia | 732 | 625 | 4z | 10 | 240 <020 <020 Ewooks oo socond cham inecion
B0 | 530 | 675 | a0 | 100 | 080 <020 | <020 o3 | w7 | 15 | 38 | <080 | 0% aseine
7 N A 020 | <020 | <020 | 4 | 6 | =i0 | 09 | =05 | <050 aseine
6201 | 575 | 602 | o45 | 135 | 53 <020 <020 | <020 2 woeks o rst cherox ecion
o0 | 58 | 591 | a2 | T65 [ 811 <020 <020 | <0 12 wesks afer second chem-ox njecton
/16/2014_| 506 | 6.33 a2 216 <0.20 <0.20 <0.20 16 weeks a«er sewnﬂ chem«ax inj ecnon
Ucomws | s4s [217201 64 [6or | 305 09 <020 <020 | <0 i months
/30120 600 | 575 282 0.00 6 <0.20 <0.20 <0.20 |5 weeks a«er ﬂrsl in s4lu mc n} ec\mns
71972015 000 o | 4s | < E E 5 months after frst i s bio njectons
22016 K 550 276 | w020 | = < < 12 months aftr frst i s bo njectons
Br122016 T 123 2 E ~ < s months ftr second i it bio njectons
602017 T 050 T2 [ = E E 10 months aftr second n it bio njectons.
522074 7 527 0 | = e 7 weexs afe frstnjecion
B0 T 655 <620 [ <020 | = = 7 woeks sl second njecton
arisa0ia 200 030 | <020 | < 5 woeks aflor second njection
e12012 55
0720 277
77018 200
vecmw-1is| - 818 11/14/2014 341
i 77
T2riE0t o7
o015 5%
Zriz201S 730
N7 A <020 | <020 | <020 | <00 (5 woeks afer s o ecions
5152014 550 [ 00 | 8 | <020 | <020 | <020 | <020 | 5 | % | <o [ 32 | om [ 0% aseine
522014 T4z <020 [ <020 | <020 | <020 2 weoks o frs ecion
813201 320 <020 | <020 | <020 | <020 2 woeks afe second jecion
aris01 273 <020 [ <020 | <020 | <020 5 woeks aflo second njection
i 755 <020 | <020 | <020 | <00
o720 280 <020 [ <020 | <020 | <020
comw-1p| 1823 |10t 260 <020 [ <020 | <020 | <020
TiAAR0 52 <020 [ <020 | <020 | <020
Tizi7200 562 <020 | <020 | <020 | <020
Tarte0d 275 12 | <0 | <0 [ <0
Ulra dta 3:2017.ssx Pagedol7 HWA Geosciences, Inc



3/8/2018
HWA Project No. 2007-098-2003 Ultra Custom Care Cleaners Ste

ind Water Analytical Data
(all results i micrograms per lter g/L) except as noted)

Chloride
Tetrach! (cis) 12- Total Roductas
Scrooned Tomper| Diss. Rodox | oro- | Trichioro- | Dichloro-| Vinyl Organic Total [Dissolvod|  (verA)
Sample | Depth, ature | Oxygen | Fe? | Potentia | ethene | ethene | ethene. |Chioride| Nitrate | Sulfate | Carbon | Methane | Ethane | Ethene | Sodium | Sodium | Gene
Location | (ftbgs) 10578 Wt 51 v i o ot 0 ot Koot oty it R 1 e | GG confes
A1B Cleanup Level (Table 720-1, W 5 5 [ 16@) | oz NA | WA | NA | NA [ WA
o015 [ 000 | 650 [ 200 | 142 | 263 <020 | <070 | <020 | <020
21212015 | 536 | 789 | 34 | 45 | 795 =020 | <020 | <020 | <020
Srtbi2015 | 849 | 6o | 306 | 149 | Na <020 [ <020 | <020 | <020 [ wesk after i sfu bio injecions
Briarzota | 757 | b7 | 521 | 165 | 10 022 | <020 | <020 | <020 2w och
795 | 615 | a1 | 200 | 55 025 | <020 | <020 | <020
525 | 655 | 19 | 177 | sp <020 [ <020 | <020 | <020
851 | 641 | a15 | 171 | 280 022 [ <0720 | <020 [ <020
765 | 609 | 925 | fo1 | 206 022 [ <0720 | <020 [ <020
voomw-izs | e1s 851 | 614 | 200 | 11 | 367 031 [ <0720 [ <020 [ <020
550 | 586 | 209 | 136 | 540 =020 | <020 | <020 | <020
T044 | 599 | a3t | 65 | 250 074 | <020 | <020 | <020
7050 | 6ot | 457 | 125 <070 [ <020 | <020 | <020
93 | 671 | 312 | 120 034 | < = e
a2 [ 642 | s01 | 132 0z | < = = [ weoks after
7 | a2 | a2 | aa 020 | E E [2 weoks aferfrst jection
6 [ 603 | 421 | 156 0a | < = E 2 weoks
504 | 680 | 49 | 182 ox | < = g [ weeks
Ba9 | 726 | a1z | 165 020 | <020 | <020 | <o
555 [ Gor [ a0 | 169 =020 | =020 | =020 | =020
2530 806 | 614 | 429 <020 | < E E
Tnazoid | 655 | 672 | a2 E E E
TiRi2074 | 606 | 610 | 523 = = E
Toriwaora | To54 | 655 | 417 . E E E
6207|1065 | 6.43 | 386 235 = = E
21212015 | 934 | B0 | 385 o7 < < <
31612015 | 948 | 720 | B8 A = = <
] . e e v, s . . e e - e 1
G201 | 721 | 604 | g2 | 144 | 1008 6 | <020 | <020 | <020
Br1oi2014 | 764 | 615 | 3% | 166 | Ti4s 05 | <020 | <020 | <020
orterz014 | 589 | B20 | 353 | o5 | as 16 | 020 | 00 | -0 6 wooks aftor second inction
[ort7oia | o8 | 666 [ 361 | 176 | 727 81 | <020 | 0% |
1o [11B2014 [ B85 617 | 405 2 [ 208 1.
855 | 600 | a3 5 667 ¥
891 | 674 | 516 2 [ 788 K
T036 | 611 | 4 T 7at 1.
7030 | 666 | 530 FR AT X
o1 [ 682 | 422 2 [ 58 0;
e i £ n 1 T —
Brop0ts | r7o | oo | sio | o5 | 44 =020 | <020 | <020 | <020 2 weoks afor second njocton
o M7= Sk o sacon oy —————————
t0m2014 | 670 | 618 | sa5 | 176 | se2 057 | < E £
Tor1772014 | 669 | 607 | 383 | 168 | 24 045 | < E E
"0t | 814 | 610 | a5 | 160 | 225 034 | < E E
taz4 | 1114201 | 866 | B0 | 515 | 12 | aes 18 | < E E
Tizivz014 | 014 | 585 | 515 | 141 | 461 14 | < E E
Tarteiz01a | 1046 | 627 | s:2 | 162 | o 075 | < E E
Top0ts | 1050 | 652 | a7a | 120 | 22¢ 10 | < E E
2r122015 | 940 | 540 | 07 52 o = E <
2a2015 | 956 | 623 | 196 520 555 = E E weoks after
&/tii2014 | 569 | 625 | e 550 | 00 | e = = = 35 [ o [ 28 | &8 | 13 [ oer aseline
G014 | 875 | 651 | 1023 802 = E E woeks afer frst rjecion
Brto01a | 949 | 626 | 603 2725 = E E woeks
or162014 | 089 | 618 | 676 {7 = E ~ woeks
0201 | 1039 | 620 | 562 EED e E <
T0r1772014 | 1039 | 656 | 533 w62 E E E
Ucomw-as| 1020 | 1130014 | 61 | 745 | 403 203 E E E
Tirtérzo1a | 1031 | 650 | 20 451 E E E
Tiziiz014 | 1074 | 700 | 299 542 E E E
Toriano | 1180 | 638 | 413 35 I E E
Top0ts | 1187 | 645 | 423 505 0 | <020 | <020 | <oz
Bria015 | 1053 | 66 | dra 526 2 | <o | <02 | <0
31612015 | 1113 | 614 | 271 658 sia | 11 | <020 | <020 | <020 5 waoke aftr i st i injections
Si1aiz014 | 556 | 655 | 568 35 | 00 | 60 | 020 | <020 | <020 | <020 | 54 | 2 | <o | ¥ | <050 | 050 Gaseine
4201 | 860 | 626 | 570 a2t <020 [ <020 | <020 | <020 7 vests ar st
o014 | 015 | 612 | a7 o7 =020 | <020 | <020 | <020 i S socons st
arterz014 | 651 | bt | o 300 061 | <020 | <020 | <020 S wesie torsecod cion
T0mi2014 | 10,06 | 621 | 300 379 <070 [ <020 | <020 | <020
126 [ IOMTR0T ] 1004 [ 25 | 305 | T8 [ 313 o0 | =020 1 =070 | =020
Ti732014 | 641 | 601 | 510 | T66 | 150 020 | <020 | <020 | <020
Tirtaz014 | 096 | 655 | 245 | 165 | 280 <020 [ <020 <020 | <020
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3/8/2018
HWA Project No. 2007-098-2003 Ultra Custom Care Cleaners Ste
Ground Water Analytical Data

(all results i micrograms per lter g/L) except as noted)

Chioride
Depth Tetrachl 9 1.2 Total Reductass
Screened! 0 Conduct| Tempor| piss. Redox | oro- | Trchioro- | Dichloro-| Viny! Organic, Total _[pissotved ~ (vera)
Sample | Depth, water | pH ature | Oxygen | Fe* [ potential ethene | ethene | Chioride| Nitrate | Sufate | Carbon | Methane | Ethane | Ethene | Sodium | Sodium | Gene
Location | (ftbgs) nits)| ) | €0) | (mgh) | mgn| (miivoln) wot) | woh) | wow) | mo | (mo) | mon) | wor) | wor) | wen) | wew) | (won) |copiesiied
A Cleanup Level (Tabe 7 5 |16 | 02 | NA | WA | NA | NA | NA | WA
THZi200 T 76 | <020 | <020
a0 25 <020 <020 [ <020
01 X} <020 <020 | <020
2122015 500 <020 [ <020 | <020
51112014 626 [ 00 | 71 <020 | <020 | <020 | 36 | 42 | %4 | o8 | 0% | <050 [Gaseine
52014 5a5 <020 | <020 | <020 2 woes ol frst cher-ox rection
UCOMIS |19 aa0na 2499 <020 | <020 | <020 [2 woeks after socond chem-ox nection
TS0 Gor <oz [ <oz | <0m 6 weks slr second chem-ox neclion
Sia01 X T <020 | <020 | <020 | %7 | 6 | <io | 25 | o5 | <50 ':Easahna
557207 525 <020 <020 <020 weeks aier sl hem-Gx ecion
w5201 o5t <020 <020 | <0
rar201 EX) <020 <020 | <020
2172014 Ta7 <020 <020 | <0
2412015 Zo7 T35 <020 <020 | <020
voonwrs | sre [7072015 I 546 <020 | <020 | <020 monihs afe frstn ity bio nectons
o23/2015 7 707 months afe frstn i bionections
2112016 00 | 705 E E 25 | 1 | <0 | 23 | 0% | <050 | veow0 | oo 12 months aftr frst i s bo njectons
5732016 1825 E E 5 weeks afe sccond i sit bio njectons
8117201 275 E E 22 | 6 | 10 | <050 | <050 | <050 | 72000 i months afer second nsits bio nectons
142016 40 E E [7 months aftr second i it bio jectons
3122017 0 [0z [ a9 E E 51| 7 | 12 | 1o | <050 [ <050 | oo | 000 10 months sftr second n sit bio njectons.
652074 760 = = [ weexs ater frstchem-ox mector
ucemw-22 | 818 | 8/15/2014 386 < < |2 weeks
Srie0id 249 = = To weeks
5132014 015 [ 00 | 7% E = o3 [ 0 [ 15 | 34 | 38 | 20 aseine
662013 ) 00 | <00 | <020 weeks iter st chem-ox jecion
Bria0d 50 020 | <020 | <020 weeks after second chem-ox njecion
Srie0id ) 00 | <00 | <020
21720 750 020 | <020 | <020
ucomw23 | 18 [~amomots 275 5T 00 | <00 | <020
71712015 00 39 <020 | <
12016 262 7 <020 | =
Briz0ts | 528 | 550 | 264 | tes0 | 102 45 <020 | = monihs afersecond nsi bio njctons
S0ty | 207 | 7t | 20t | itsr | os Tioas 020 | 70 morins e socon n st o rocions
Sa201d | 635 | 652 | 451 | 155 | 016 | 00 | a1 030 | < 6 | % | <io | oss | <050 | <%0 aseine
HAWAS | 19 [ griamora | 678 | 706 | 207 | t7e | 12 <020 | = 6 woeks afo socond chem-ox necton
S-S 0206 | 557 | 635 | 6 | 160 | 520 725 <020 | = [ months sftr second i st bio jections
BuMw-10 006 | 449 | 6r1 | 4 | 158 | ade 2245 <020 | < [7 months ftr second i it bio njectons
investigation
Faral
oo | 2z || T | - [ oss | <oz [ <om [ <om [ [ | T T T T T T rsample
o a0 | 21 || | - 1 [Ta7 | <020 [ <om | <oz | | | | I | I | I rsample
oo | 5z || 1 1 [ss [ <020 [ <om [z | | | | I | I | I rsample
G Samples.
'E‘ 7] 070 [ <020 [ <020 [ <m0 | 51 [ o [ <o [ i [ 08 [ 0% Toupieate o UCCHW-IT BTTis
oupz STa0id <020 | <020 | <020 | <050 [ 047 [ 5 | <to [ 77 | 12 | &8 [Duplcate o UCCM-12D 5714710
652014 7 [ <00 [ <020 [ <020 [Duplcate orWV-3R 63114
G201 20 <00 [ <020 [ <020 [Dupicate of UCCMIW-23 G674
5142010 <020 [ <020 | <020 | <00
S50 <020 [ <020 | <020 | <020
652013 <020 [ <020 | <020 | <020
w0207 <020 [ <020 | <020 | <020
Sris20 <020 [ <020 | <020 | <020
S0 <020 [ <020 | <020 | <020
o501 31 [ <0 [ <020 [ <02 [Guplcae of UCCVIW-TE GriS/207
Sria01d aa <00 [ <020 [ <020 [Duplcate of UCOMW-: 91107016
T0m2013 <020 [ <020 | <020 | <020 '::m icate o UCCNIW-12D T0/B207%
082074 <020 [ <020 | =020 | <020
0772014 041 [ <0720 [ <020 [ <020
<020 [ <020 | <020 | <020
2 T2 | <0 | <00 | <020
01 070 [ <020 | <020 | <020
I <020 [ <020 | <020 | <020
12172014 T4 <0 | <00 [ <0z
ZriE201 070 [ <020 | <020 | <020
a0 <020 [ <020 | <020 | <020
122075 v <020 | <020 | <020
012075 <020 [ <020 | <020 | <020
0015 085 | <020 [ <020 | <020
TriT201s <020 [ <020 <020 | <020

Ultra data 3-2017.xtsx Pagesof 7 HWA GeaSciences, Inc.



3/8/2018
HWA Project No. 2007-098-2003

Ultra Custom Care Cleaners Ste
Ground Water Analytical Data
(all results i micrograms per lter g/L) except as noted)

Chioride
Tetrach! (cis) 12+ Total Reductass
Screened Diss. Redox [ oro- | Trichioro- | Dichloro-| Vinyl Organc! Total [Dissolved| (verA)
Depth, Oxygen | Fe™* | Potential | ethene | ethene | ethene | Chioride| Nitrate | Sulfate | Carbon | Methane | Ethane | Ethene | Sodium | Sodium | Gene
(ftbgs) (mg) | (mgny| miivolt)| o) | Wwol) | (o) | wel) | (moh)| (mo)| mol) | wel) | wen) | wel) | (ugh) | (ugn) |Copiesiiiter
AVB Cleanup Level (Tab 5 5 168 | 02 | NA | NA | NA | NA | NA | NA
72272015 <020 | <020 | <020
1022112015 <020 | <020 | a1 [Duplicate of UCCMW-19 on T0/21/15.
T0i2172015 <020 | <020 | <020
1012172015 <020 | <020 | <020
702672015 <020 | <020 | <020
112812016 52 | <40 | 680 [Dupicate or -1 on Tr2ez0te |
11282016 <020 | <020 | <020
51412016 . . 310 <5 | eto0 | <67 | 52 | 300000 [Buplicate of MW- on 51472016
51412016 <020 | <020 | <020
61212016 =020 [ <020 | 240 35 | 7200 | a1 | <64 | 24000 [Duplicate of MW-16 on 8/72/2016
6012/2016. <020 | <020 | <020
111172016 16 a7 | te0 | <25 | <00 | 17000 | 13000 [Duplicate of MW on 11/11/2016
31372017 X 36 [Duplicate of INJ2 on 3/13/2017
3082017 <020 | <020 | <020
<~ Analyte not detected atlaboratory's lsted reporting imit
Blank — not analyzed or nol measured at that sampiing location
NA - Not appiicable
- ifbenzene is present; 1000 pgiL if

Ultra data 3-2017.xtsx
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April 12,2018
HWA Project No. 2007-098

UCC RIFS 4 12 18.docx
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Table 2P

February 2018 HVOC Data, Upgradient of Source Area

(cis) 1,2-
Tetrachloro | Trichloro- | Dichloro- Vinyl
Sample Screened Depth -ethene ethene ethene Chloride
Location (ft bgs) (ug/L) (ug/L) (ug/L) (ug/L)
MTCA Method A/B Cleanup Level 5 5 16 (B) 0.2
UccCB-11-15' 15-20 2.8 <0.20 <0.20 <0.20
UCCB-12-15' 15-20 29 <0.20 <0.20 <0.20
UCCB-13-16' 15-20 4.3 <0.20 <0.20 <0.20
UCCB-14-17 16-21 3.2 <0.20 <0.20 <0.20
UCCB-14-29' 29-34 <0.20 <0.20 <0.20 <0.20
UCCB-15-11" 10-15 7.8 <0.20 0.22 <0.20
UCCB-16-11.5' 10-15 1.5 0.35 18 0.43
UCCB-17-17 16-21 2.0 <0.20 <0.20 <0.20
UCCB-18-17.5 15-20 3.8 <0.20 <0.20 <0.20
UCCMW-15 9-19 2.0 <0.20 <0.20 <0.20
HWA GEOSCIENCES INC.
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Table 2Q) - Historical vs Current HVOC Data

(cis) 1,2-
Screened Tetrachloro- | Trichloro- | Dichloro- | Vinyl
Sample Depth ethene ethene ethene | Chloride

Location (ft bgs)* Sample Date (ug/L) (ug/L) (ug/L) (ug/L)

MTCA Method A/B Cleanup Level 5 5 16 (B) 0.2

B-12 20-24* 10/25/2004 8 <2 <2 <2
UCCB-11-15' 15-20* 2/13/2018 238 <0.20 <0.20 <0.20

B-11 20-24* 10/25/2004 18 <2 <2 <2
UCCB-12-15' 15-20* 2/13/2018 29 <0.20 <0.20 <0.20
CH-B5 20-24* 9/29/2011 7.5 <0.20 <0.20 <0.20
UCCB-13-16' 15-20* 2/13/2018 4.3 <0.20 <0.20 <0.20

B-10 20-24* 10/25/2004 23 <2 <2 <2
UCCB-14-17 16-21* 2/13/2018 3.2 <0.20 <0.20 <0.20
UCCB-14-29' 29-34* 2/13/2018 <0.20 <0.20 <0.20 <0.20
G-3 13-15* 8/4/2015 11 <0.20 <0.20 <0.20
UCCB-15-11' 10-15* 2/14/2018 7.8 <0.20 0.22 <0.20
G-4 19-20* 8/3/2015 9.8 <0.20 <0.20 <0.20
UCCB-16-11.5' 10-15* 2/14/2018 1.5 0.35 18 0.43
G-5 19-20* 8/3/2015 5.1 <0.20 <0.20 <0.20
UCCB-17-17 16-21* 2/13/2018 2.0 <0.20 <0.20 <0.20
UCCMW-15 9-19 9/15/2014 238 <0.20 <0.20 <0.20
UCCMW-15 9-19 2/13/2018 2.0 <0.20 <0.20 <0.20

* Land elevations have changed over time, see discussion below
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TABLE 2R

ULTRA CUSTOM CARE CLEANERS GROUND WATER SAMPLE ANALYTICAL DATA

=)
AR RE
=< = 2
S| %
S| e| 2 =
s 2 ‘a [
o
2 | 2|5 | %
S| k(&2 =
HEIBFERE
Boring 1=l 2212
Bl-Water <] | <l <] <] | <02
B2-Water <] | <l]| <l <| | <02
B3-Water <] | <1 <l <] <102
B4-Water 1.5 ] <l <] <] | <02
B3-Water <1 | <1| <1 <] | <02
B6-Water <] | <1 <] <] | =02
B7-Water <] | <1 | <I <] | =02
BR-Water <] | <1 | <l <] | «<0,2
BY-Water (incorrectly labeled as B10-Water)] <1 | <1 | <1 <l | <02
B10-Water <1 | =1 <] <| | =02
Bl1-Water <] | <1 <l <] <02
B12-Water <1 | <1 <] <] | <02
Bl13-Water < <] <] <] <12
Bl4-Water <] | <I <] <] | <02
B15-Water <} | <1] <l <] | <0.2
B16-Water <] | <1 <] <] <1),2
B17-Water <] | <l <] <] <02
B18-Water <] | <1 <] <] | <02
B19-Water <1 | <1 < <] | <02
B20-Water <p | <1 | <I <] | =02
B21-Water <] | <l <] <] | <0.2
B22-Water <f | <1] <l <] | <02
Repoeting Limit 1 1 1 1 0.2
Existing Cleamup Level' SEAX S (A 16(B) 160 (B) 0.2 (A)

Noless

1. "ND” denotes amalyte not deleciad al or above Isind Reporang Limé
2- "NAT denotes sampla Aol analgzed for specic analie

3 “Reporting Limif” represents e bborsiory lower quantitation bme.
4- Method A or B groundwaler deanup levels as publshod in the Model Tasios Control  Act (MTCA) 173-
JMOWAL, smandes May 2014,

Sold and Babcs denotes concaslinboss sbove soating MTCA Multod A groundwiner daanup kveis
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Source: Environmental Associates, 2016

(all results in micrograms per kilogram (ng/Kg) except as noted)

Boid and italics denctes concantrations above exsing of proposed MTCA Method A groundwater cleanup evels

Strataprobe Boring Gasoline Diesel | Heavy Oil| Benzene | Toluene | Ethylbenzene| Total
(TPH) (TPH) | (TPH) Xylenes
B4-Water <100 <50 <250 <] <1 <1 <
BS8-Water <100 <50 <250 <] <] <] <3
B12-Water <100 <50 <250 <] <] <] <3
B19-Water <100 <50 <250 <] <] <] <3
Reporting Limit * 100 50 250500 [ ] ] 3
MTCA-Method-A Cleanup Levels' | 800 or 1000° 500 500 5 1000 700 1000
Notes.
1« "ND" dencles analyte not detecind at or above Iisted Reparting Limit
2. "NA" denotes sample not analyzed for specific analyte.
3« "Reporing Limt® represents the [aboraiony lowsr quantiaoon it
4. Method A groundwater deanup levels as pubished in the Mode! Toxics Control  Act (MTCA) 173-340-WAC.
G- The MTCA gascine TPH cleanup level s 800 ppb for groundwater with banzene. Otherwse, the deanup lewel is 1000 ppb.

HWA GEOSCIENCES INC.
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Table 2 Notes:
MTCA A/ B - Ecology MTCA Method A / B ground water cleanup levels, Chapter 173-340 WAC, shown for reference only. These cleanup levels may not apply at this site, and are provided as a screening level indication of the environmental
quality of the site only.
KCIWD - King County Industrial Waste Division sanitary sewer discharge limits
< - not detected at listed reporting limit
Blank — Not Analyzed / Not Established
Bold - Analyte Detected
Bold / Shaded - Analyte exceeds cleanup level
Sample in area that was subsequently excavated
No other HVOCs were detected above laboratory reporting limits (see Appendix B for complete list of compounds analyzed).
* The Method A Ground Water cleanup levels for gasoline mixtures with benzene present is 800 ug/L and without detectable benzene is 1000 ug/L.
** - Calculated using MTCASGL11 spreadsheet tool (Ecology, 2006) and the most current input parameters recommended by Ecology (2011).
*** - No other VOCs or RCRA metals were detected above laboratory reporting limits.
**** _ Common laboratory solvent that may have been introduced during sample preparation and affecting the analytical result

UCC RIFS 4 12 18.docx 112 HWA GEOSCIENCES INC.
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TABLE 3

ULTRA CUSTOM CARE CLEANERS SITE
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARSs)

ARAR

Applicability

Soil

Model Toxics Control Act (WAC 173-340-740,
-747)

MTCA cleanup levels are applicable to Site soil.

Groundwater

Model Toxics Control Act (WAC 173-340-720)

MTCA cleanup levels are applicable to Site groundwater.

Surface Water

Model Toxics Control Act (WAC 173-340-730)

MTCA cleanup levels are applicable to the Site if remedial activities cause a
release to surface water.

Air

Washington Clean Air Act and Implementing
Regulations (WAC 173-400; WAC 173-460;
WAC 173-490)

Model Toxics Control Act (WAC 173-340-750)

Applicable for excavation activities.

MTCA cleanup levels are applicable to the Site if remedial activities cause a
release to air.

Miscellaneous

Protection of Wetlands, Executive Order
11990 (40 CFR Part 6, Appendix A)

Native American Graves Protection and
Repatriation Act (43 CFR Part 10)

National Historic Preservation Act (36 CFR
Parts 60, 63, and 800)

Washington Hazardous Waste Management
Act (WAC 173-303)

Department of Transportation of Hazardous
Wastes (49 CFR 105 — 180)

Washington Solid Waste Handling Standards
(WAC 173-350)

Washington Water Well Construction Act
Regulations (WAC 173-160)

This Act would be potentially applicable to remedial activities at the Site.

This Act is applicable to remedial actions at the Site because it is possible that

the disturbance of Native American materials could occur as a result of work in

subsurface excavations at the Site. Such materials are not known to be present
at the Site, but could be inadvertently uncovered during soil removal.

This Act is applicable to subsurface work at the Site. No such Sites are known to
be present in the area.

This regulation is applicable to handling of contaminated media at the Site. The
contamination policy allows contaminated media to be consolidated within the
same area of a site without triggering Resource Conservation and Recovery Act
or Washington dangerous waste regulations.

Applicable to remedial activities that involve the off-site transportation of
hazardous waste.

These regulations are applicable to solid nonhazardous wastes and are relevant
and appropriate to on-site remedial actions governing contaminated media
management.

These regulations are applicable to the installation, operation, or closure of
monitoring and treatment wells at the Site.

UCC RIFS 4 12 18.docx
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Table 4

Ultra Custom Care Cleaners Site
Cleanup Alternatives Evaluation

Excavation and removal of soil, in
situ bioremediation, monitored
natural attenuation, engineering and
institutional controls

Permeable reactive barrier/ZVI,
monitored natural attenuation,
engineering and institutional
controls

In situ bioremediation, engineering controls, institutional

controls

Threshold requirements

Protect human health and

the environment

This alternative would reduce COCs

This alternative would likely reduce COCs

This alternative would likely reduce COCs

Comply with cleanup

monitoring

Likel Likel Likel
standards y y y
Complies with applicable ) ) )

All alternatives would comply with applicable state and federal laws
state and federal laws
Provide for compliance

Yes Yes Yes

Other requirements

Use permanent solutions
to maximum extent

practicable

This alternative is the most permanent, as

it includes source removal

Yes, if the PRB is successful

Yes, if bioremediation is successful

Provide for a reasonable
restoration time frame

This alternative has the shortest timeframe,
as the source would be removed

Yes, if the PRB is successful

Yes, if bioremediation is successful

Consider public concerns

All alternatives would Consider public concerns

UCC RIFS 4 12 18.docx
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Table 5

Disproportionate Cost Analysis Evaluation Criteria
Ultra Custom Care Cleaners Site FS

Bothell, Washington
Exc & remove, in
situ bio, MNA, PRB/ZVI, MNA, In situ bio,
E&IC E&IC ECs, ICs No Action
weight score value score value | score | value | score | value
Overall protectiveness of human 30% 5 1.5 3 0.9 3 0.9 0 0
health & environment
Permanent reduction of toxicity, 20% 5 1 3 0.6 4 0.8 0 0
mobility and volume
Long term effectiveness 20% 5 1 3 0.6 4 0.8 0 0
Short term risks 10% 2 0.2 3 0.3 4 0.4 5 0.5
Implementability 10% 2 0.2 3 0.3 4 04 5 0.5
Community acceptance 10% 2 0.2 3 0.3 3 0.3 0 0
Total score 4.1 3 3.6 1
Table 6
Disproportionate Cost Analysis
Ultra Custom Care Cleaners Site FS
Bothell Washington
Exc & remove, in
situ bio, MNA, PRB/ZVI, MNA, In situ bio,
E&IC E&IC Ecs, ICs No Action
Disproportionate cost analysis
Estimated cleanup cost ($ x 100,000) $14.66 $11.07 $5.14 0
Net Benefit 4.10 3.00 3.60 1
Incremental benefit 1.10 -0.60 2.60 0
Benefit ; cost (cost-effectiveness) 0.28 0.27 0.70
Incremental cost $3.59 $5.93 $5.14 0
Incremental benefit : incremental cost 0.31 -0.10 0.51
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STATE OF WASHINGTON
DEPARTMENT OF ECOLOGY

In the Matter of Remedial Action by: AGREED ORDER
City of Bothell . No. DE 9704
RE: Ultra Custom Care Cleaners

18304 Bothell Way NE
Bothell, Washington 98011

TO: Robert S. Stowe
City Manager
City of Bothell
18305 101st Avenue NE
Bothell, WA 98011
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L INTRODUCTION
The mutual objective of the State of Washington, Department of Ecology {Ecology) and

the City of Bothell under this Agreed Order (Order) is to provide for remedial action at a facility
where there has been a release or threatened release of hazardous substances. This Order
requires the City of Bothell to conduct a remedial investigation/feasibility study (RI/ES), perform
an interim action, and submit a draft cleanup action plaﬁ (DCAP) for the Ultra Custom Care
Cleaners Site located at and around 18304 Bothell Way NE in Bothell, Washington. Ecology
believes the actions required by this Order are in the public interest.
1L JURISDICTION

This Agreed Order is issued pursuant to the Model Toxics Control Act (MTCA),

RCW 70.105D.050(1).
Ill. PARTIES BOUND

This Agreed Order shall apply to and be binding upon the Parties to this Order, their
successors and assigns. The undersigned representative of each party hereby certifies that he or
she is fully authorized to enter into this Order and to execute and legally bind such party to
comply with this Order. The City of Bothell agrees to undertake all actions required by the terms
and conditions of this Order. No change in ownership or cotporate status shall alter the City of
Bothell’s responsibility under this Order. The City of Bothell shall provide a copy of this Order
to all agents, contractors, and subcontractors retained to perform work required by this Order,
and shall ensure that all work undertaken by such agents, contractors, and subcontractors
complies with this Order.

IV.  DEFINITIONS

Unless otherwise specified herein, the definitions set forth in Chapter 70.105D RCW and
Chapter 173-340 WAC shall ;:onti'ol the meanings of the terms in this Order,

A. Site: The Site is referred to as Ultra Custom Care Cleaners, located at and around
18304 Bothell Way NE in downtown Bothell, Washington. The property from which the

contamination originated is known as the Case property. The Site is defined by the extent of
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contamination caused by the release of hazardous substances at the Site. Based upon factors
currently known to Ecology, the Site is more particularly described in the Site Diagram
(Exhibit A). The Site constitutes a Facility under RCW 70.105D.020(5).

B. Parties: Refers to the State of Washington, Department of Ecology and the City
of Bothell.

C. Potentially Liable Person (PLP): Refers to the Citjf of Bothell.

D. Agreed Order or Order: Refers to this Order and each of the exhibits to this

Order. All exhibits are integral and enforceable parts of this Order. The terms “Agreed Order”
ot “Order” shall include all exhibits to this Order.
V. FINDINGS OF FACT

Ecology makes the following findings of fact, without any express or implied admissions
of such facts by the City of Bothell:

A. The City of Bothell owns the property located at 18304 Bothell Way NE in
downtown Bothell (King County Tax Parcel No. 0726059003) as well as the adjacent right-of-
way. The City of Bothell acquired the property in February 2012 in order to accommodate the
renovation and expansion of City Hall and related public amenities and improvements. King

County Assessor, eReal Property, Parcel No. 072605-9003, hitp://info kingcounty.gov/Assessor/

eRealProperty/Dashboard.aspx?ParcelNbr=0726059003 (last visited Dec. 11, 2012).

B. The Ultra Custom Care Cleaners property is located at 18300 — 18304 Bothell
Way NE (also known as the Bothell-Everett Highway), Bothell, Washington, at the northeast
intersection of Bothell Way NE and NE 183rd Street. This 0.25 acre property consists of a
rectangular lot and a single building housing, from ‘north to south, the Ultra Custom Care
Cleaners dry cleaning facility, Frank’s Hair Design hair salon, and the Laundry Basket
Laundromat. From the early 1950s until 1967 when the current building was constructed, the

Raincheck Cleaners and Laundry operated in a separate building in the southwest corner of the

property.
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C. Several investigations have been performed as independent remedial actions at the
Site, including EHS International, Inc. (2001a, 2001b), Farallon Consulting (2002), and
Environmental Partners, Inc. (2004). Sampling results indicated that soil and groundwater at the
Case property contained halogenated volatile organic compounds (HVOCé), primarily the dry
cleaning solvent tetrachloroethylene (ak.a., perchloroethene or PCE), and also associated
degradation compounds trichloroethylene (TCE), cis-1,2-dichloroethylene (eis-1,2-DCE), and
Vinyl Chloride (VC). HVOC concentrations in soil were below MTCA Method A cleanup
levels. However, PCE, TCE, and cis-1,2-DCE concentrations in groundwater exceeded the
MTCA Mecthod A cleanup levels for these compounds with the highest concentrations occurring
in the southwest corner of the Site where the former Raincheck Cleaners and Laundry building
was located. Surface water samples collected from stormwater catch basins on the property
contained PCE concentratiohs above the MTCA Method A cleanup level of 5 micrograms per
liter (ug/L). The results of the EHS International, Farallon Consulting, and Environmental
Partners site investigations indicated that the source of the PCE and related degradation products
was the former Raincheck Cleaners and Laundry facility.

D. CDM (2009) performed a Phase II Environmental Site Assessment of the City’s
Crossroads Redevelopment Project area, downgradient of the Case propeity. This assessment
was an independent remedial action. To evaluate HVOC distribution in the area, CDM used a
direct push rig to collect soil and groundwater samples along Bothell Way NE adjacent to and
south of the Case property. CDM concluded that PCE contaminated groundwater that apparently
originates at the former Raincheck Cleaners and Laundry facility is migrating south along utility
corridors in Bothell Way NE. Similarly, in 2008 HWA GeoSciences found PCE in
concentrations exceeding MTCA Method A cleanup levels in two groundwater samples collected
in monitoring wells south of the Case property.

E. - CDM (2011) performed supplemental groundwater investigations as independent

remedial actions, which further defined the northern portion of the plume as béing mostly alohg
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Bothell Way NE, with limited solvents in groundwater on properties east and west of the

roadway in the block south of the source.

F.

The Site is listed as facility number 379891 on the Department of Ecology’s

Confirmed and Suspected Contaminated Sites List (CSCSL) for solvent contamination in soil

and groundwater.

G.

Several reports document the release of hazardous substances at the Site. These

documents, and other reports relating to the Site, arc available at Ecology’s Northwest Regional

.Office Ceniral Records.

CDM, Phase 1 Environmental Site Assessment, Former Raincheck Cleaners and
Laundry Site, 18304 Bothell Way NE, Bothell, Washington (prepared for King
County Solid Waste Division) (Jan. 2, 2008)

CDM, Draft Phase IT Environmental Site Assessment, City of Bothell Crossroads
(2009)

Redevelopment Project, Bothell, Washington (May 2009)

CDM, Supplemental Phase I Environmental Site Assessment, Former Raincheck
Cleaners — Offsite Area, 18304 Bothell Way NE, Bothell, Washington (Aug. 17,
2011)

Environmental Partners, Inc., Chlorinated VOC Nature and Extent Investigation
Leiter Report, Case Property 18300-18304 Bothell Way NE, Bothell, WA, EPI
Project No. 46101.0 (Nov. 30, 2004)

Farallon Consulting, Subsurface Investigation Report, Uttra Custom Catre
Cleaners Property 18300-18304 Bothell Way NE, Bothell, Washington, Farallon
PN: 733-001 (Apr. 19, 2002)

HOWA GeoSciences, Draft Geotechnical Report, SR 527 — Bothell Mutlti-Way
Boulevard Project, Bothell, Washington. HWA Project No. 2007-098-22 Task
600 (Dec. 5, 2008)

HWA GeoSciences, New City Hall Soil & Ground Water Sampling, Bothell,
Washington, HWA Project No. 2007-098-22 Task 937 (Oct. 17, 2011)

WA GeoSciences, Case Property Inspection And Sampling, Bothell,
Washington, HWA Project No. 2007-098-22 Task 939 (Nov. 22, 2011)

HWA GeoSciences, Bothell Way NE Drainage Improvements Soil & Ground
Water Sampling Bothell, Washington, HWA Project No. 2007-098-22 Task 940
(Jan. 9, 2012)

Parametrix, Draft City Hall Site Environmental Site Assessment (prepared for
City of Bothell) (May 2010)
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Two reports not in Ecology’s files, but referenced in other reports above, include:

e EHS International, Phase 1 Environmental Site Assessment, report to Bothell
Police Department (June 12, 2001)

‘e EHS International, Phase II Environmental Site Assessment and ILimited
Hazardous Materials Survey, report to Bothell Police Department (Aug. 15, 2001}

V. ECOLOGY DETERMINATIONS

A. The City of Bothell is an “owner or operator” as defined in
RCW 70.105D.020(1‘7) of a “facility” as defined in RCW 70.105D.020(5).

B. Based upon all factors known to Ecology, a “release” or “threatened release” of
“hazardous substance(s)” as defined in RCW 70.105D.020(25) and RCW 70.105D.020(10),
respectively, has occurred at the Site.

C. Based upon credible evidence, Ecology issued a PLP status letter to the City of
Bothell dated June 28, 2012, pursuant to RCW 70.105D.040, .020(21), and WAC 173-340-500.
By letter dated July 3, 2012, the City of Bothell voluntarily waived its rights to notice and
comment and accepted Icology’s determination that the City of Bothell is a PLP under
RCW 70.105D.040.

D. Pursuant to RCW 70.105D.030(1) and .050(1), Ecology may require PLPs to
investigate or conduct other remedial actions with respect to any release or threatened release of
hazardous substances, whenever it believes such action to be in the public interest. Based on the
foregoing facts, Ecology believes the remedial actions required by this Order are in the public
interest.

E. As described in Section V (Findings of Fact), the PLP and others have previously
conducted independent remedial actions in the form of remedial investigations to define the
nature and extent of contamination. The PLP shall develop a remedial investigation report based
on the existing data and identify any data gap in a remedial invesﬁgation data gaps work plan,
which shall meet the requirements of WAC 173-340-350, to address any potential data gaps in

these investigations.
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F. Under WAC 173-340-430, an interim action is a remedial action that is
technically necessary to reduce a threat to human health or the environment by eliminating or
substantially reducing one or more pathways for exposure to a hazardous substance, that corrects
a problem that may become substantially worse or cost substantially more to address if the
remedial action is delayed, or that is needed to provide for completion of a site hazard
assessment, remedial investigation/feasibility study, or design of a cleanup action. Chlorinated
Vﬁlatile organic compounds (VOCs); including tetrachloroethylene (PCE), and daughter products
at concentrations exceeding MTCA Methbd A cleanup levels in groundwater samples are known
to oceur at and downgradient of the Ultra Custom Cleaners property. The VOC detections on the
Site appear to be from a known historic source on the Ultra Custom Cleaners property. Partial
site cleanup and source removal can be achieved by starting at the source property, when the
City demolishes the existing building as part of its City Hall expansion project. This will
provide unobstructed access in areas beneath the floor slab securing/fencing off the property and
for implementing soil and groundwater cleanup as interim actions in the source area. Such
circumstances may warrant an interim action consistent with WAC 173-340-43 0.

VII. WORK TO BE PERFORMED

Based on the Findings of Fact and Ecology Determinations, it is hereby ordered that the
PLP take the following remedial actions at the Site and that these actions be conducted in
accordance with Chapter 173-340 WAC unless otherwise specifically provided for herein:

A.  The work to be performed includes the planning, implementation, and reporting
of a remedial investigation and feasibility study (RVFS), an interim action, and preparing a draft
cleanup action plan (DCAP) for the Ultra Custom Care Cleaners Site. A Scope of Work is
attached hereto as Exhibit B for the completion of a RI/FS and DCAP. Exhibit B is incorporated
by reference as an inteéral and enforceable part of the Or&er.

B. The PLP shall complete all tasks to implement the Scope of Work (Exhibit B) and
submit to Ecology for 1'evieﬁ and approval according to the Schedule of Deliverables, attached

as Exhibit C.
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C. Upon approval by Ecology, the PLP will proceed with field implementation of the
Work Plans in accordance with an agreed upon schedule.

D.  The PLP shall submit to Ecology a Work Plan and Schedule for the Interim
Action(s) and shall follow the submittal requirements for an interim remedial action as per
WAC 173-340-430(7). Implementation of the interim action is contingent upon formal Ecology
approval of the interim action work plan.

E. The PLP shall develop a Remedial Investigation Report and Remedial
Investigation Data Gap Work Plan, which shall meet the requirements of WAC 173-340-350.
Implementation of the Remedial Investigation Data Gaps Work Plan is contingent upon format
approval by Ecology. Work Plans shall consist of a detailed description of site conditions, work
to be performed, personnel requirements, and schedules for implementation and deliverables for

the following:

TASK I,  Draft Remedial Investigation Report and Remedial Investigation
Data Gaps Work Plan

TASK . Interim Action Work Plan

TASK III. Implement Interim Action

TASK IV. Draft Final Remedial Investigation Report

TASKV.  Feasibility Study and Draft Feasibility Study Report
TASK VL. Draft Cleanup Action Plan

These tasks and work plans if applicable and each element thereof shall be designed,
implemented, and completed in accordance with the MTCA (Chapter 70.105D RCW) and its
implementing regulation (Chapter 173-340 WAC) as amended, and all applicable federal, state,
and local laws and regulations, |

. Flectronic data shall be entered into Ecology’s Environmental Information
Management (EIM) System,

G. If, at any time after the first exchange of comments on drafts, Ecology determines
that insufficient progress is being made in the preparation of any of the deliverables required by

this section, Ecology may complete and issue the final deliverable.



Agreed Order No. 9704
Page 8 of 21
VIII. TERMS AND CONDITIONS OF ORDER

A. Public Notice ]
RCW 70.105D.030(2)(a) requires that, at a minimum, this Order be subject to concurrent

public notice. Ecology shall be responsible for providing such public notice and reserves the
. right to modify or withdraw any provisions of this Order should public comment disclose facts or
considerations which indicate to Ecology that this Order is inadequate or improper in any
respect.

B. Remedial Action Costs

The PLP shall pay to Ecology costs incurred b} Ecology pursuant to this Order and
consistent with WAC 173-340-550(2). These costs shall include work performed by Ecology or
its contractors for, or on, the Site under MTCA, Chapter 70.105D RCW, including remedial
actions and Order preparation, negotiation, oversight, and administration. These costs shall
include work performed both prior to and subsequent to the issuance of this Order. Ecology’s
costs shall include costs of direct activities and support costs of direct activities as defined in
WAC 173-340-550(2). The PLP shall pay the required amount within thirty (30) days of
receiving from Ecology an itemized statement of costs that includes a summary of costs incurred,
an identification of involved staff, and the amount of time spent by involved staff members on
the project. A general statement of work performed will be provided upon request. Itemized
statements shall be prepared quarterly. Pursuani to WAC 173-340-550(4), failure to pay
Ecology’s costs within ninety (90) days of receipt of the itemized statement of costs will resulf in
interest charges at the rate of twelve percent (12%) per annum, compounded monthly. Pursuant
to RCW 70.105D.055, Ecology has authori_fy to recover unreimbursed remedial action costs by
filing a lien against real property subject to the remedial actions.

Ecology hereby incorporates into this Order the previous remedial actions described in
Section V (Findings of Fact). Reimbursement for specific project tasks under a grant agreement
with Ecology is contingent upon a determination by Ecology’s Toﬁics Cleanup Program that the
work performed complies with the substantive requirements of Chapter 173-340 WAC and is

consistent with the remedial action required under this Order. The costs associated with
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Ecology’s - determinations on the past indépendent remedial actions described in Section V
(Findings of Fact) are recoverable under this Order.
C.  Implementation of Remedial Action |

If Ecology determines that the PLP has failed without good cause to implement the
remedial action, in whole or in part, Ecology may, after notice to the PLP, perform any or
all portions of the remedial action that remain incomplete. If Ecology performs all or portions
of the remedial action because of the PLP’s failure to comply with its obligations under this
Order, the PLP shall reimburse Ecology for the costs of doing such work in accordance with
section VIILB (Remedial Action Costs), provided that the PLP is not obligaied under this
Section to reimburse Ecology for costs incurred for work inconsistent with or beyond the scope
of this Order.

Except where necessary to abate an emergency situation, the PLP shall not perform any
remedial actions at the Site outside those remedial actions required by this Order, unless Ecology
concurs, in writing, with such additional remedial actions.

D. Designated Project Coordinators

The project coordinator for Ecology is:

Sunny Becker

Department of Ecology
Northwest Regional Office
3190 160th Avenue SE
Bellevue, WA 98008-5452

Phone: (425) 649-7187
Email: Wind61@ecy. wa.gov

The project coordinator for the PLP is:

Nduta Mbuthia

Project Engineer/PLP Coordinator

City of Bothell, Public Works Department
9654 NE 182nd Street

Bothell, WA 98011

Phone: (425) 486-2768, ext. 6329

Email: Nduta.mbuthia@ci.bothell.wa.us

Each project coordinator shall be responsible for overseeing the implementation of this

Order. Ecology’s project coordinator will be Ecology’s designated representative for the Site.
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To the maximum extent possible, communications between Ecology and the PLP, and all
documents, iﬁcluding reports, approvals, and other correspondence concerning the activities
performed pursuant to the terms and conditions of this Order shall be directed through the project
coordinators. The project coordinators may designate, in writing, working level staff contacts for
all or portions of the implementation of the work to be performed as required by this Order.

Any party may change its r'espective project coordinator, Written notification shall be
given to the other party at least ten (10) calendar days prior to the change.

E. Performance

“All geologic and hydrogeologic work performed pursuant to this Order shall be under the
supervision and direction of a geologist licensed in the State of Washington or under the direct
supervision of an engincer registered in the State of Washington, except as otherwise provided
for by Chapters 18.220 and 18.43 RCW.

All engineering work performed pursuant to this Order shall be under the direct
supervision of a professional engineer registered in the State of Washington, except as otherwise
provided for by RCW 18.43.130.

All construction work performed pursuant to this Order shall be under the divect
supervision of a professional engincer or a qualified technician under the direct supervision of a
professional engineer. The professional engincer must be registered in the State of Washington,
except aé otherwise provided for by RCW 18.43.130.

Any doéuments submitted containing geologic; hydrologic, or engineering work shall be
under the seal of an appropriately licensed professional as requited by Chapter 18.220 RCW or
RCW 18.43.130. | o

The PLP shall notify Ecology in writing of the identity of any engineer(s) and
geologist(s), contractor(s) and subcontractor(s), and others to be used in carrying out the terms of

this Order, in advance of their involvement at the Site.
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F. Access

Ecology or any Ecology authorized representative shall have full authority to enter and
freely move about all property at the Site that the PLP either owns, controls, or has access rights
to at all reasonable times for the purposes of, infer alia: inspecting records, operation logs, and
contracts related to the work being performed pursuant to this Order; reviewing the PLP’s
progress in carrjfing out the terms of this Order; conducting such tests or collecting such samples
as Ecology may deem necessary, using a camera, sound recording, or other documentary type
equipment to record work done pursuant to this Order; and verifying the data submitted to
Ecology by the PLP. The PLP shall make all reasonable efforts to secure access rights for those
properties within the Site not owned or controlled by the PLP Wheré remedial activities or
investigations will be performed pursuant to this Order. Ecology or any Ecology authorized
Vrepresentative shall give reasonable notice before entering any Site property owned or controlled
by the PLP unless an emergency prevents such notice. All persons who access the Site pursuant
to this section shall comply with any applicable Health and Safety Plan(s). Ecology employees
and their representatives shall not be required to sign any liability release or waiver as a
condition of Site property access.

G. Sampling, Data Submittal, and Availabhility

With respect to the implementation of this Order, the PLP shall make the results of all
sampling, laboratory reports, and/or test results generated by it or on its behalf available fo
Ecology. Pursuant to WAC 173-340-840(5), all sampling data shall be submitted to Ecology in
both printed and electronic formats in accordance with Section VII (Work to be Performed),
Ecology’s Toxics Cleanup Program Policy 840 (Data Submittal Requirements), and/or any
subsequent procedures specified by Ecology for data submittal.

If requested by Ecology, the PLP shall allow Ecology and/or its authotized representative
to take split-or duplicate samples of any samples collected by the PLP pursuant fo
implementation of this Order. The PLP shall notify Ecology seven (7) days in advance of any
sample collection or work activity at the Site. Ecology shall, upon request, allow the PLP and/or

its authorized representative to take split or duplicate samples of any samples collected by
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Ecology pursuant to the implementation of this Order, provided that doing so does not interfere
with Ecoiogy’s sampling. Without limitation on Ecology’s rights under Section VIILF (Access),
Ecology shall notify the PLP prior to any sample collection activity unless an emergency
prevents such notice,

Tn accordance with WAC 173-340-830(2)(a), all hazardous substance analyses shall be
conducted by a laboratory accredited under Chapter 173-50 WAC for the specific analyses to be
conducted, unless otherwise approved by Ecology.

5 Public Participation

A public participation plan is required for this Site. Ecology shall review any existing
public participation plan to determine its continued approﬁriateness and whether- it requires
amendment. If no plan exists, Ecology shall deveiop ‘a public participation plan alone or in
conjunction with the PLP. |

Ecology shall maintain the responsibility for public participation at the Site, and the PLP
shall cooperate with Ecology.

1. Ecology will develop appropriate mailing lists with input from the PLP, prepare
drafts of public notices and fact sheets at important stages of the remedial action, such as the
submission of work plans, remedial investigation/feasibility study reports, interim actions, and
cleanup action plans. Ecology will edit, finalize, and distribute such fact sheets and prepare and
distribute public notices of Ecology’s presentations and meetings. The PLP will be provided an
opportunity to review fact sheets and public notices prior to distribution.

2, The PLP shall notify Ecology’s project coordinator prior to any of the following
regarding the Site: the issuance of all press releases; distribution of fact sheets; performance of
other outreach activities; meetings with the interested public and/or local governments.
Likewise, Ecology shall notify the PLP prior to the issuance of all press releases and fact sheets,
and before meetings with the interested public and local governments. For all press releases, fact

sheets, meetings, and other outreach efforts by the PLP that do not receive prior Ecology
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approval, the PLP shall clearly indicate to its audience that the press release, fact sheet, meeting,
or other outreach effort was not sponsored or endorsed by Ecology.

3. When requested by Ecology, the PLP shall participate in public presentations on
the progress of the remedial action at the Site, Participation may be through atiendance at public
meetings to assist in answering questions, or as a presenter.

4. When requested by Ecology, the PLP shall arrange and/or continue information

repositories to be located at the following locations:

(a) King County Bothell Library
18215 98th Avenue NE
Bothell, WA 98011

(b)  Ecology’s Northwest Regional Office
3190 160th Avenue SE
Bellevue, WA 98008-5452

At a minimum, copies of all public notices, fact sheets, and press releases; all quality assured
monitoring data; remedial action plans and reports, supplemental remedial planning documents,
and all other similar documents relating to performance of the remedial action required by this-
Order shall be promptly placed in these repositories.

1. Betention of Records _

During the pendency of this Order, and for ten (10) years from the date of completion of
work performed pursuant to this Order, the PLP shall preserve all records, reports, documents,
and underlying data in its possession relevant to the implementation of this Order and shall insert
a similar record retention requirement into all contracts with project contractors and
subcontractors._ Upon request of Ecology, the PLP shall make alll records available to Ecology
and allow access for review within a reasonable time. 7
J. Resolution of Disputes

1. In the event a dispute arises as to an approval, disapproval, proposed change, or
other decision or action by Ecology’s project coordinator, or an itemized billing statement under
Section VIILB (Remedial Action Costs), the Parties shall utilize the dispute resolution procedure

sel forth below.
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a. Upon receipt of Ecology’s project coordinator’s written decision or the
itemized billing statement, the PLP has fourteen (14) days within which to notify
Ecology’s project coordinator in writing of its objection to the decision or itemized
statement,

b.  The Parties’ project coordinators shall then confer in an effort to resolve
the dispute. If the project coordinators cannot resolve the dispute within fourteen (14)

" days, Ecology’s project coordinator shall issue a written decision.

¢.  The PLP may then request regional management review of the decision.
This request shall be submitted in writing to the Northwest Region Toxics Cleanup
Section Manager within seven (7) days of receipt of Ecology’s project coordinator’s
written decision.

d. The Section Manager shall conduct a review of the dispute and shall
endeavor to issue a written decision regarding the dispute within thirty (30) days of the
PLP’s request for review. The Section Managet’s decision shall be Ecology’s final
decision on the disputed matter.

2. The Parties agree to only utilize the dispute resolution process in good faith and
agree to expedite, to the extent possible, the dispute resolution process whenever it is used.

3. Implementation of these dispute resolution procedures shall not provide a basis
for delay of any activities required in this Order, unless Ecology agrees in writing to a schedule
extension.

K. Extension of Schedule
1. An extension of schedute shall be granted only when a request for an extension is
submitted in a timely fashion, generally at least thirty (30) days prior to expiration of the
deadline for which the extension is requested, and good cause exists for granting the extension.
All extensions shall be requested in writing. The request shall specity: |
a. The deadline that is sought to be extended;

b. The length of the extension sought,
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c., The reason(s) for the extension; and

d. Any related deadline or schedule that would be affected if the extension
were granted.

2. The burden shall be on the PLP to demonstrate to the satisfaction of Ecology that
the request for such extension has been submitted in a timely fashion and that good cause exists
for granting the extension: Good cause may include, but may not be limited to:

a. Circumstances beyond the reasonable control and despite the due
diligence of the PLP including delays caused by unrelated third parties or Ecology, such
as (but not limited to) delays by Ecology in reviewing, approving, or modifying
documents submitted by the PLP;

b. Acts of God, including fire, flood, blizzard, extreme temperatures, siorm,
or other unavoidable casualty; or

c. Endangerment as described in Section VIIL. M (Endangerment).

However, neither increased costs of performance of the terms of this Order nor changed
economic circumstances shall be considered circumstances beyond the reasonable control of
the PLP,

3. Ecology shall act upon any written request for extension in a timely fashion.
Ecology shall give the PLP written notification of any extensions granted pursuant to this Order.
A requested extension shall not be effective until approved by Ecology. Unless the extension is
a substantial change, it shall not be necessary to amend this Order pursuant to Section VHLL
(Amendment of Order) when a schedule extension is granted.

4, An extension shall only be granted for such period of time as Ecology determines
is reasonable under the circumstances. FEcology may grant schedule extensions exceeding
ninety (90) days only as a result of:

a. Delays in the issuance of a necessary permit which was applied for in a
timely manner;

b. Other circumstances deemed exceptional or extraordinary by Ecology; or
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c. Endangerment as described in Section VIILM (Endangerment).
L. Amendment of Order

The project coordinators may verbally agree to minor changes to the work to be
performed without formally amending this Order. Minor changes will be documented in writing
bjr Ecology within seven (7) days of verbal agreement.

Except as provided in Section VIILN (Reservation of Rights), substantial changes to the
work to be performed shall require formal amendment of this Order. This Order may only be
formally amended by the written consent of both Ecology and the PLP. The PLP shall submit a
written request for amendment to Ecology for approval., Ecology shall indicate its approval or
disapproval in writing and in a timely manner afier the written request for amendment is
received. If the amendment to this Order represents a substantial change, Ecology will provide
public notice and opportunity to comment. Reasons for the disapproval of a proposed
amendment to this Order shall be stated in writing. If Ecology does not agree to a proposed
amendment, the disagreement may be addressed through the dispute resolution procedures
described in Section VIILT (Resolution of Disputes).

M. Endangerment

In the event Ecology determines that any activity being performed at the Site is creating
or has the potential to create a danger to human health or the environment on or surrounding the
Site, Ecology may direct the PLP to cease such activities for such period of time as it deems
necessary to abate the danger. The PLP shall immediately comply with such direction.

In the event the PLP determinfes that any activity being performed at the Site is creating
ot has the potential to create a danger to human health or the environment, the PLP may cease
such activities. The PLP shall notify Ecology’s project coordinator as soon as possible, but no
later than twenty-four (24) hours after making such determination or ceasing such activities.
Upon Ecology’s direction the PLP shall provide Ecology with documentation of the basis for the
determination or cessation of such activities. If Ecology disagrees with the PLP’s cessation of

activities, it may direct the PLP to resume such activities.
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If Ecology concurs with or orders a work stoppage pursuant to Section VIILM
(Endangerment), the PLP’s obligations with respect to the ceased activities shall be suspended
until Ecology determines the danger is abated, and the time for performance of such activities, as
well as the time for any other work dependent upon such activities, shall be extended in
accordance with Section VIILK (Extension of Schedule) for such period of time as Ecology
determines is reasonable under the circumstances. |

Nothing in this Order shall limit the authority of Ecology, its employees, agents, or
contractors to take or require appropriate action in the event of an emergency.

N. Reservation of Rights

This Order is not a settlement under Chapter 70.105D RCW. Ecology’s signature on this
Order in no way constitutes a covenant not to sue or a compromise of any of Ecology’s rights or
authority. Eéology will not, however, bring an action against the PLP to recover remedial action
costs paid to and received by Ecology under this Order. In addition, Ecology will not take
additional enforcement actions against the PLP regarding remedial actions required by this
Order, provided the PLP complies with this Order.

Ecology nevertheless reserves its rights under Chapter 70.105D RCW, including the right
to require additional or different remedial actions at the Site should it deem such actions
necesséry to protect human health and the environment, and to issue orders requiring such
remedial actions. Ecology also reserves all rights regarding the injury to, destruction of, or loss
of natural resources resulting from the release or threatened release of hazardous substances at
the Site.

Q.  Transfer of Interest in Property

No voluntary conveyance or relinquishment of title, easement, leasehold, or other interest
in any portion of the Site shall be consummated by the PLP without provision for continued
implementation of all requirements of this Order and implementation of any remedial actions

found to be necessary as a result of this Order.
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Prior to the PLP’s transfer of any interest in all or any portion of the Site, and dﬁring the
effective period of this Order, the PLP shall provide a copy of this Order to any prospective
purchaser, lessee, transferee, assignee, or other successor in said interest; and, at least thirty (30)
days prior to any transfer, the PLP shall notify Ecology of said transfer. Upon transfer of any
interest, the PLP shall restrict uses and activities to those consistent with this Order and notify all
transferees of the restrictions on the use of the property.

P. Compliance with Applicable Laws

1. All actions carried out by the PLP pursuant to this Order shall be done in
accordance with all applicable federal, state, and local requirements, including requirements to
obtain necessary permits, except as provided in RCW 70.105D.090. At this time, no federal,
state, or local requirements have been identified as being applicable to the actions required by
_this Order.

2. Pursuant to RCW 70.105D.090(1), the PLP is exempt from the procedural
requirements of Chapters 70.94, 70.95, 70.105, 77.55, 90.48, and 90.58 RCW and of any laws
requiring or authorizing ocal government permits or approvals. However, the PLP shall comply
with the substantive requirerhents of such permits or approvals. At this time, no state or local
permits or approvals have been identified as being applicable but procedurally exempt under this
section.

The PLP has a continuing obligation to determine whether additional permits or
approvals addréssed in RCW 70.105D.090(1) would otherwise be réquired for the remedial
action under this Order. In the event either Ecology or the PLP determines that additional
permits or approvals addressed in RCW 70.105D.090(1) would otherwise be required for the
remedial action under this Order, it shall promptly notify the other party of its determination.
Ecolqu shall determine whether Ecology or the PLP shall be responsible to contact the
appropriate state and/or local agencies. If Ecology so requires, the PLP shall promptly consult
with the appropriate state and/or local agencies and provide Ecology with written documentation

from those agencies of the substantive requirements those agencies believe are applicable to the
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remedial action. Ecology shall make the final determination on the additional substantive
requirements that must be met by the PLP and on how the PLP must meet those requirements.
Ecology shall inform the PLP in writing of these requiremenfs. Once established by Ecology,
the additional requirements shall be enforceable requirements of this Order. The PLP shall not
begin or continue the remedial action potentially subject to the additional requirements until
Ecology makes its final determination.

3. Pursuant to RCW 70.105D.090(2), in the event Ecology determines that the
exemption from complying with the procedural requirements of the laws referenced in
RCW 70.105D.090(1) would result in the loss of approval from a federal agency that is
necessary for the State of Washington to administer any federal law, the exemption shall not
apply and the PLP shall comply with both the procedural and substantive requirements of the
laws referenced in RCW 70.105D.090(1), including any requirements to obtain permits.

Q. Indemnification

The PLP agrees to indemnify and save and hold the State of Washington, its employees,
and agents harmless from any and all claims or causes of action for death or injuries to persons
or for loss or damage to property to the extent arising from or on account of acts or omissions of
the PLP, its officers, employees, agents, or contractors in entering into and implementing this
Order. However, the PLP shall not indemnify the State of Washington nor save nor hold its
employees and agents harmless from any claims or causes of action fo the extent arising out of
the negligent acts or omissions of the State of Washington, or the employees or agents of the
State, in entering into or implementing this Order.

IX. SATISFACTION OF ORDER

The provisions of this Order shall be deemed satisfied upon the PLP’s receipt of written
notification from Ecology that the PLP has completed the remedial activity required by this
Order, as amended by any modifications, and that the PLP has complied with all other provisions

of this Agreed Order.
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X, . ENFORCEMENT
Pursuant to RCW 70.105D.050, this Order may be enforced as follows:

A. The Attorney General may bring an action to enforce this Order in a state or
federal court.
B. The Aftorney General may seck, by filing an action, if necessafy, to recover
amounts spent by Ecology for investigative and remedial actions and orders related to the Site.
C. Tn the event the PLP refuses, without sufficient cause, to comply with any term of
this Order, the PLP will be liable for:
1. Up to three (3) times the amount of any costs incurred by the State of
Washington as a result of its refusal to comply; and
2. Civil penalties of up to twenty-five thousand dollars {$25,000) per day for
each day it refuses to comply. |
D. This Order is not appealable to the Washington Pollution Control Hearings Board.
This Order may be reviewed only as provided under RCW 70.105D.060.
Effective date of this Oxder: J/f// f / 3
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EXHIBIT A

Site Diagram
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EXHIBIT B
Scope of Work
Ultra Custom Care Cleaners Site

The Potentially Liable Person (PLP) shall take the following remedial actions per the
Schedule of Deliverables, detailed in Exhibit C of this Agreed Order (Order) for conducting a
remedial investigation and feasibility study (RI/FS), interim remedial action, and preparing a
draft cleanup action plan (DCAP). The PLP will work cooperatively with Ecology to support
public participation in the scoping and implementation of the work to be performed under this
Agreed Order in accordance with Section VIII.H of the Order. All deliverables will adhere to
Ecology Executive Policy 1-81 (Establishing Plain Talk at Ecology).

This Scope of Work is to investigate contamination at the Ultra Custom Care Cleaners
Site located at and around 18304 Bothell Way NE in downtown Bothell, Washington. This
Scope of Work is to be used by the PLP to develop Work Plans in order to complete the RI/FS
and interim action at the Site as required by the Model Toxics Control Act (MTCA) cleanup
regulation (Chapter 173-340 WAC).

The tasks for the Site will include the following:

TASK L. Draft Remedial Investigation Report and Remedial Investigation Data
Gaps Work Plan

TASK 1II. Interim Action Work Plan

TASK III. Implement Interim Action

TASK IV. Draft Final Remedial Investigation Report

TASK V. Feasibility Study and Draft Feasibility Study Report
TASK VI Draft Cleanup Action Plan

Task I: Draft Remedial Investigation Report and Remedial Investigation Data Gaps
Work Plan

The City has previously conducted independent remedial actions in the form of remedial
investigations. Remedial investigations must meet the requirements listed below. Pursuant to

WAC 173-340-350, the PLP shall develop a remedial investigation report based on the existing



data to address any potential data gaps. The data collected shall be developed into an remedial
investigation data gaps work plan, which shall also meet the requirements of WAC 173-340-350.
The purpose of the Remedial Investigation (RI) is to obtain the information necessary to
understand site conditions in relationship to known or suspected releases of contaminants.
Specifically, new and existing information will be used to characterize the Site, identify known
and potential contaminant sources, and establish the nature and extent of contamination present
to sufficiently complete a feasibility study and select an appropriate remedial action. The RI data
must meet the criteria set out in the Quality Assurance Project Plan and be of sufficient quality to
support the development of an appropriate remedial action for the Site. The investigation will
meet the requirements stated in WAC 173-340-350 and, more specifically, must include the
following elements:
a. Site Characterization
Collect analytical data on groundwater and soils contamination in the vicinity of the Site.
Considering information on historical operations and hydrogeology, the data must be sufficient
to delineate the type, depth, concentration, and areal extent of contaminants, along with
information that addresses the rate and direction of contaminant movement.
1. Collect background information from previous environmental
investigations, other Ecology information, and any other historical data.
2. Hydrogeology
An investigation of the regional and Site-specific geologic and
hydrogeologic characteristics affecting groundwater flow through the Site:
a. Evaluate and monitor all existing monitoring wells that comply

with the requirements of Chapter 173-160 WAC.

b. Install new groundwater monitoring wells and soil borings where
needed.
c. Characterize site-specific stratigraphy and lithology based on well

logs, maps, and any other information available, including

identification of major aquifer and aquitard units.



3. Soils

C.

Estimate or measure hydraulic conductivity and porosity based on
well logs, samples, aquifer tests, and other general information
available.

Prepare maps showing water levels and regional/site

hydrogeology, and inferred direction of groundwater flow.

Drill soil borings and/or excavate test pits, where needed. Collect
and analyze surface and subsurface soil samples, as appropriate, to
support characterization of vadose zone conditions and support
contaminant fate and transport analyses.

Characterize soil samples using the Unified Soil Classification
System (USCS).

Prepare boring logs for each boring.

Source and Contamination Characterization

1. Identify known or potential sources of contamination based on past facility

practices, and reported spills or releases. Evaluate possible facility areas

where hazardous substance use, storage, or release may have occurred

using appropriate intrusive or non-intrusive methods of investigation.

2. Sampling locations will be selected to characterize the contamination

including the nature and extent, along with fate and transport.

3. Analytical data collected must help describe the nature, extent, and the

existing and potential sources of contamination.

4. Investigation of surface and subsurface contamination at the site will

include surface water bodies.

Potential Receptor Information

Collect data to permit the evaluation of appropriate human and ecological cleanup

standards (WAC 173-340-700 through -760). This may include:



1. Public Use/Site Access — potential uses of the affected properties,
including zoning and land use. The presence or absence of controls on site
access.

2. Potential Groundwater/Surface Water Uses — any consumptive,
recreational, or other use of groundwater and surface water in the area, and
used by which populations.

3. Potential Air and Soil-Gas Pathways — any basements or other spaces that
are below grade.

4. Environmental Receptors — information on ecological environments at the
site, including the presence of endangered or threatened species.

Task II. Interim Action Work Plans

The PLP will submit a draft and final Interim Action Work Plan for Ecology’s review
and approval. The draft Interim Action Work Plan will also include the design and
implementation of interim actions to facilitate protection of human health and the environment.
The scope of the interim action may include source control via excavation and off-site disposal,
and/or in situ remediation via chemical oxidation or other methods, followed by confirmational
sampling, backfill with clean material, supplemental site characterization, pumping/treating
contaminated groundwater, and groundwater monitoring in major areas of contamination at the
site as identified in preliminary remedial investigative work. The Interim Action Work Plans
shall include, as appropriate, submittal requirements in accordance with WAC 173-340-430(7).

The interim action shall be designed in a manner that will not foreclose reasonable
alternatives for the final cleanup action in accordance with WAC 173-340-430(3)(b).
Task III. Implement Approved Interim Action

1. Implement approved interim action(s) after Ecology review and approval and
public review and comment as necessary under WAC 173-340-600(16) and the State
Environmental Policy Act, Chapter 43.21C RCW and Chapter 197-11 WAC.



2. Interim Action Report: An Interim Action Report shall be prepared as a separate
deliverable that includes the information listed in WAC 173-340-430(7). A draft and final
Interim Action Report shall be submitted for Ecology review and approval.

Task IV. Draft Final Remedial Investigation Report

The PLP will complete a report documenting the Remedial Investigation as required by
WAC 173-340-350(7). This report will include the following elements:

1. Background Information:

a. Site History.
b. Previous Studies.

2. Nature and Extent of Contamination:

The PLP will prepare an assessment and description of the degree and extent of

contamination. This should include:

a. Data Analysis — analyze all data collected during previous tasks and
prepare supporting maps and tables.

b. Lab reports, previous investigations, well and boring logs, and any other
documentation of characterization activities.

c. Presentation of conceptual site models.

3. Applicable Relevant and Appropriate Requirements (ARARs) Analysis

Identify Applicable State and Federal Laws for cleanup of the Site in accordance

with WAC 173-340-710.

4. Cleanup Levels/Risk Assessment Analysis:

Perform a baseline MTCA cleanup levels analysis/baseline risk assessment
characterizing the current and potential threats to public health and the
environment that may be posed by hazardous substances at the facility. The
assessment will integrate cleanup standards and risk assessment as required by

WAC 173-340-357 and -708.



5. Discussion and Recommendations:
a. Interpret and discuss data to determine the nature and extent of the
contamination and to support final recommendations for the Site.
b. A summary of all possible and suspected source areas of contamination
based on the data collected will be included.
c. Any known or potential risks to the public health, welfare, and the

environment should be discussed.

d. Recommendations should be provided identifying additional data
requirements.
Task V. Feasibility Study and Draft Feasibility Study Report

a. Feasibility Study

The purpose of the feasibility study is to evaluate potential remedial technologies and
approaches to enable selection of an appropriate remedial action for the Site. The selected
remedy will be established by Ecology with the Draft Cleanup Action Plan (DCAP), to be
developed following completion and approval of the final RI/FS Report. Ecology will provide
an evaluation of preliminary cleanup standards for the Site, as appropriate, to guide cleanup
alternatives development. The feasibility study must meet the requirements stated in
WAC 173-340-350(8).

b. Progress Reports

The PLP shall submit progress reports every three months or as appropriately scheduled
with Ecology. Progress reports shall be submitted to Ecology until satisfaction of the Agreed
Order in accordance with Section IX of the Order. At a minimum, progress reports shall contain

the following information regarding the preceding reporting period:

1. A description of the actions which have been taken to comply with the
Order.

2. Summaries of sampling and testing reports and other data reports received
by the PLP.

3. Summaries of deviations from approved work plans.



4. Summaries of contacts with representatives of the local community, public
interest groups, press, and federal, state, or tribal governments.

5. Summaries of deviations, problems, or anticipated problems in meeting
the schedule or objectives set forth in the Statement of Work and Work
Plans.

6. Summaries of solutions developed and implemented or planned to address

any actual or anticipated problems or delays.
7. Changes in key personnel.
8. A description of work planned for the next reporting period.

c. Feasibility Study Report
The PLP will complete a report documenting the feasibility study (FS) as required by

WAC 173-340-350(8). This report will include the following elements:

1. Identification of contamination to be remediated.

2. Identification and initial screening of treatment technologies.

3. Proposed remedial alternatives and evaluation with respect to MTCA
criteria.

4. Recommended alternative.

The PLP shall prepare an adequate number of copies of the draft FS report and submit
them, including electronic copies in both Word (.doc) and Adobe (.pdf) format, to Ecology for
review and comment. After addressing Ecology’s comments on the draft FS report and after
Ecology approval, the PLP shall prepare an adequate number of copies of the final FS report and
submit them, including electronic copies in both Word (.doc) and Adobe (.pdf) format, to
Ecology for distribution and public comment.

Task VI. Draft Cleanup Action Plan

The PLP will submit a draft Cleanup Action Plan (DCAP) for Ecology’s review and
approval. The DCAP will include, but not be limited to, the information listed under
WAC 173-340-380. After receiving Ecology’s comments on the DCAP, if any, the PLP shall

revise the plan to address Ecology’s comments and submit the final Cleanup Action Plan.



EXHIBIT C:
Schedule of Deliverables

Deliverables

Due dates and details’

. PLP submits draft remedial

investigation (RI) report and RI data
gaps work plan

60-days after effective date of Agreed Order.

. PLP submits draft interim action

work plan for source control

60-days after effective date of Agreed Order.

. Ecology reviews

Ecology reviews draft RI report and RI data gaps
workplan. Ecology reviews draft interim action work
plan and determines if the interim actions are
warranted, and if the interim action will not foreclose
reasonable alternatives for the final cleanup action.

. PLP implements RI data gaps work
plan

Upon review, revisions, and approval of data gaps
work plan by Ecology, PLP implements data gaps
workplan within 30 days of Ecology’s final approval.

. PLP implements interim action work
plan and public reviews

Interim action(s) to be implemented if Ecology
determines interim action(s) are warranted for the
site.

PLP incorporates Ecology revisions to interim action
work plan.

Ecology conducts public comment for the draft
interim action work plan.

PLP implements interim action(s) within 30-days
after completion of public comment and Ecology
approval.

PLP prepares interim action report within 60-days of
completion of interim action(s).

Ecology reviews and approves the interim action
report.

. PLP submits draft final RI report

Submit draft final RI report (including results of data
gaps) 30 days after Ecology approves draft RI report
and RI data gap results.

. PLP submits draft feasibility study
(FS) report and draft Cleanup Action
Plan (DCAP)

Submit draft FS report and DCAP 30 days after
Ecology approval of the draft final RI report. Conduct
public comment on draft final RI report (including
results of data gaps), draft FS report, and DCAP.

"' A detailed schedule of deliverables is included below to provide additional clarification and guidance.
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APPENDIX B

Laboratory Reports



































































































































































































































































































































































































































































































CCl
ANALYTICAL
LABORATORIES

A Division of DataChent Leboratories, Tne.

AR AR

CLIENT: HWA GEOSCIENCES DATE: 7/18/2007

19730 64TH AVE. W, SUITE 200 CCIL JOB #: 0707022
LYNNWOOD, WA 88036 DATE RECEIVED: 7/10/2007
WDOE ACCREDITATION #: C142

CLIENT CONTACT: VANCE ATKINS

CLIENT PROJECT ID: BETA BOTHELL LANDING
CLIENT SAMPLE ID: 7/9/2007 9:10 BH-5-6
CCIL SAMPLE #; -02

ANALYSIS ANALYSIS

ANALYTE METHOD RESULTS* UNITS** DATE BY
TPH-Volatile Range NWTPH-GX 140 MG/KG 7/10/2007 DLC
Benzene EPA-8021 0.056 MG/KG 711072007 DLC
Toluene EPA-8021 0.11 MG/KG 711012007 DLC
Ethylbenzene EPA-8021 0.40 MG/KG 7110/2007 DLC
Xylenes EPA-8021 1.8 MG/KG 7110/2007 DLC
TPH-Diesel Range NWTPH-DX ND{<25) MG/KG 7110/2007 EBS
TPH-Oil Range NWTPH-DX ND(<50) MG/IKG 7/10/2007 EBS
NOTE: CHROMATOGRAM INDICATES SAMPLE CONTAINS PRODUCT WHICH IS LIKELY EXTREMELY WEATHERED
GASOLINE.

* "ND" INCICATES ANALYTE ANALYZED FOR BUF NOT DETEGTED AT LEVEL ABCVE REPORTING LIMIT. REPORTING LIMIT £S5 GIVEN IN PARENTHESES.

**UNITS FOR ALL HON LIQUID SAMPLES ARE REPORTED ON A DRY WEIGHT BASIS

APPROVED BY:

Wl s

Page 1
8620 Holly Drive Suite 100 Evereit, WA 98208  425356-2600  FAX 425 356-2626 Seattle 206 292-9059



Cl
ANALYTICAL
LABORATORIES

A Division of DataChem Laberatories, Inc.

CLIENT: HWA GEOSCIENCES DATE: 71182007

18730 64TH AVE. W. SUITE 200 CCIL JOB #: 0707022
LYNNWOOD, WA 98036 DATE RECEIVED: 7110/2007
WDOE ACCREDITATION #; C142

CLIENT CONTACT: VANCE ATKINS

CLIENT PROJECT ID: BETA BOTHELL LANDING
CLIENT SAMPLE ID; 7/9/2007 9:45 BH-3-6
CCIL SAMPLE # -06

ANALYSIS ANALYSIS

ANALYTE METHOD RESULTS* UNITS** DATE BY

TPH-Volatile Range NWTPH-GX 1200 MG/KG 7/10/2007 DLC
Benzene EPA-8021 0.39 MG/KG 7/10/2007 DLC
Toluene EPA-8021 1.2 MG/KG 7/10/2007 DLC
Ethylbenzene EPA-8021 1.3 MG/KG 7/10/2007 DLC
Xylenes EPA-8021 2.7 MG/KG 7110/2007 DLC
TPH-Dissel Range NWTPH-DX 9300 MG/KG 7/10/2007 EBS
TPH-Qil Range NWTPH-DX ND(<1000) MGIKG 7/10/2007 EBS

NOTE: CHROMATOGRAM INDICATES SAMPLE CONTAINS PRODUCTS WHICH ARE LIKELY EXTREMELY WEATHERED
GAOLINE AND WEATHERED DIESEL FUEL.

VOLATILE RANGE RESULT IS BIASED HIGH DUE TO SEMIVOLATILE RANGE PRODUCT OVERLAP.
* "ND” INDICATES ANALYTE ANALYZED FOR BUT NOT DETEGTED AT LEVEL ABOVE REPCRTING LIMIT. REPORTING LIMIT IS GIVEN IN PARENTHESES.

“* UNITS FDR ALL NON LIQUID SAMPLES ARE REPCRTED ON A DRY WEIGHT BASIS

APPROVED BY:

(Wl s

Page 2
8620 Holly Drive Suite 100 Everett, WA 98208 425356-2600 FAX 425 356-2626 Seattle 206 292-9059



Cdl
ANALYTICAL
LABORATORIES

A Division of DataChem Laboratories, Ine.

CLIENT: HWA GEOSCIENCES DATE: 711812007

19730 84TH AVE. W. SUITE 200 CCiLJOB # 0707022
LYNNWOOD, WA 98036 DATE RECEIVED: 7/10/2007
WDOE ACCREDITATION #; C142

CLIENT CONTACT: VANCE ATKINS

CLIENT PROJECT ID: BETA BOTHELL LANDING
CLIENT SAMPLE ID; 7/9/2007 9:50 BH-3-10
CCIL SAMPLE #; -07

ANALYSIS ANALYSIS

ANALYTE METHOD RESULTS* UNITS* DATE BY

TPH-Volatile Range NWTPH-GX ND(<3) MG/IKG 7/10/2007 DLC
Benzene EPA-8021 ND{<0.03}) MG/KG 7/10/2007 DLC
Toluene EPA-8021 ND(<0.05} MG/KG 7/10/2007 DLC
Ethylbenzene EPA-8021 ND{<(.05) MG/IKG 7/10/2007 DLC
Xylenas EPA-8021 ND{<0.2) MGIKG 7M10/2007 DLC
TPH-Diesel Range NWTPH-DX ND{<25) MG/KG 71102007 EBS
TPH-0il Range NWTPH-DX 120 MG/KG 7/10/2007 EBS

NOTE: CHROMATOGRAM INDICATES SAMPLE CONTAINS PRODUCT WHICH IS LIKELY LUBE QIL.

* "ND" INDICATES ANALYTE ANALYZED FCR BUT NOT DETECTED AT LEVEL ABOVE REPORTING LIMIT. REPORTING LIMIT IS5 GIVEN #N¥ PARENTHESES.

* UNITS FOR ALL NON LIQUID SAMPLES ARE REPORTED CN A DRY WEIGHT BASIS

APPROVED BY:

(Wl

Page 3
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| o
ANALYTICAL
. LABORATORIES

A Division of DataChem Laboratories, Ing.

CLIENT: HWA GEQSCIENCES DATE: 7M18/2007

19730 64TH AVE. W. SUITE 200 CCIL JOB #: 0707022
LYNNWOOD, WA 98036 DATE RECEIVED: 7/10/2007
WDOE ACCREDITATION #: C142

CLIENT CONTACT. VANCE ATKINS

CLIENT PROJECT ID: BETA BOTHELL LANDING
CLIENT SAMPLE {D: 7/9/2007 10:45 BH-4-6
CCIL SAMPLE #: -11

ANALYSIS ANALYSIS

ANALYTE METHOD RESULTS* UNITS** DATE BY

TPH-Volatile Range NWTPH-GX 650 MG/KG 7/10/2007 DLC
Benzene EPA-8021 ND{<0.3) MG/KG 71072007 DLC
Toluene EPA-8021 ND{<0.5) MG/KG 7/10/2007 DLC
Ethylbenzene EPA-8021 1.0 MG/KG 7110/2007 DLC
Xylenes EPA-8021 ND(<2) MG/KG 7/10/2007 DLC
TPH-Dieset Range NWTPH-DX 670 MG/KG 711072007 EBS
TPH-0il Range NWTPH-DX ND(<50} MG/KG 7110/2007 EBS

NOTE: CHROMATOGRAM INDICATES SAMPLE CONTAINS EXTREMELY WEATHERED GASOLINE AND DIESEL FUEL #1
OR SIMILAR PRODUCTS.

DIESEL RESULT BIASED HIGH DUE TO VOLATILE RANGE PRODUCT OVERLAP.
* "HO7 INDICATES ANALYTE ANALYZED FOR BUT NOT DETECTEQ AT LEVEL ABOVE REFORTING LIMIT. REPORTING LIMIT IS GIVEN [N PARENTHESES.

“* UNITE FOR ALL MON LIQUID SAMPLES ARE REPORTED ON A DRY WEIGHT BASIS

APPROVED BY:

[l s~

Page 4
8620 Holly Drive Suite 100 Everett, WA 98208 425 356-2600  FAX 425 356-2626 Seattle 206 292-9059